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Session Al.    MOLECULAR SPECTROSCOPY OF ATMOSPHERIC GASES 

Chairs: Prof. L.N. Sinitsa, Prof. A. Barbe 
Monday, June 25, 11:00-13:15. Small hall 

11:00  PHOTO ACOUSTIC   DETECTION  OF   GAS-AEROSOL  IMPURITIES   IN  THE  AT- 
MOSPHERE 
Yu.N. Ponomarev (Institute of Atmospheric Optics of SB RAS, Tomsk, Russia) Al-01 

11:15 NEW ICLAS SPECTRA OF CO2 ANDN2O IN THE NEAR INFRARED (10000-12000 cm-i) 
G. Weirauch, A. Campargue (Universite Joseph Fourier de Grenoble, France), 
V.I. Perevalov, S.A. Tashkun (Institute of Atmospheric Optics SB RAS, Tomsk, Rus- 
sia), and J.-L. Teffo (Universite Pierre et Marie Curie, Paris, France) Al-02 

11:30  ESTIMATION OF LINE MIXING EFFECT ON WATER VAPOR SPECTRAL LINES 
A.D. Bykov, N.N. Lavrent'eva, L.N. Sinitsa, and A.M. Solodov (Institute of Atmos- 
pheric Optics SB RAS, Tomsk, Russia) Al-03 

11:45  ON THE THEORY OF SPECTRAL LINE BROADENING BY COMBINED ACTION 
OF DOPPLER AND PRESSURE EFFECTS 
M.R. Cherkasov (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) Al-04 

1200 EFFECT OF DISPERSION FOR DIPOLE MOMENTS OF MOLECULES IN DIFFER- 
ENT VIBRATIONAL AND ROTATIONAL STATES ON TRANSPORT PROPERTIES 
OF POLAR GASES 
V.P. Kochanov and V.L Starikov (Institute of Atmospheric Optics SB RAS,  Tomsk, 

Russia) 

12-15  STUDY OF FORMATION OF NON-EQUILIBRIUM VIBRATIONAL STATE POPU- 
LATION FOR MOLECULES IN THE UPPER PLANETARY ATMOSPHERES 
A.O. Semenov and G.M. Shved (Institute of Physics of St. Petersburg State Univer- 

sity, Russia) 

12:30  ROVIBRONIC PROBLEMS AND PECULIARITIES OF DEDUCTION OF THE HAM- 
ILTONIAN IN THE PRINCIPAL AXES AS THEIR BASIS 
A.Ya. Tsaune, Ya.A. Podolyak (Ukrainian State Chemical and Technological Univer- 
sity, Dnepropetrovsk, Ukraine), and M.P. D'yachenko (Dnepropetrovsk National Uni- 

versity, Ukraine) 

12:45  FOURIER - TRANSFORM ABSORPTION SPECTRA OF Hz^^o, Hi^O, AND Ha^^O 
IN THE 8000-9500 cm-i SPECTRAL REGION 
A.D. Bykov, O.V. Naumenko, L.N. Sinitsa, L.P. Vorobieva (Institute of Atmospheric 
Optics SB RAS, Tomsk, Russia), C. Camy-Peyret, J.-Y. Mandin (Universite Pierre-et- 
Marie Curie, Paris, France), and J.-M. Flaud (Universite Paris Sud, Orsay, France)        Al-08 

13:00  RADIATION BLOCK OF ICM RAS MODEL IN PROGRAM ICRCCM-III 
V.Ya. Galin (Institute of Computational Mathematics RAS, Moscow, Russia) Al-09 

POSTERS Monday, June 25, 18:00-20:00 

MEASUREMENT OF MOLECULAR ABSORPTION SPECTRUM OF O2 WITHIN 755-775 nm 
RANGE Al-10 
LS. Tyryshkin and Yu.N. Ponomarev 

GENERALIZED   EILER   TRANSFORMATION   OF   DANHAM   SERIES   FOR   DIATOMIC 
MOLECULE Al-11 
T.V. Kruglova, A.D. Bykov, O.V. Naumenko 

Al-05 

Al-06 

Al-07 
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INTERACTION POLARIZABILITY OF TWO Nj AND O2 MOLECULES 
M.A. Buldakov, V.N. Cherepanov, B.V. Korolev, I.I. Matrosov Al-12 

INTRAMOLECULAR INTERACTIONS ROLE IN RAMAN SCATTERING OF N2 AND O2 
MOLECULES 
M.A. Buldakov, V.N. Cherepanov, B.V. Korolev, I.I. Matrosov ^      A1-I3 

NARROWING OF THE ABSORPTION LINE SHAPE AT HIGH PRESSURES 
V.F. Golovko Al-14 

STUDY OF RADIATION SPECTRA OF MOLECULAR OXYGEN ARISING DURING THE 
RECOMBINATION OF O ATOMS IN CARBON DIOXIDE 
L.E. Khvorostvskaya, I.Yu. Potekhin, and CM. Anisimova Al-15 

LABORATORY MEASUREMENT OF TEMPERATURE DEPENDENCE OF THE CONSTA>JT 
OF  DEACTIVATION RATE  OF  DEFORMATION OSCILLATION  MODE  CO2  BY 
MONATOMIC OXYGEN OVER INTERVAL 206-340 K 
L.E. Khvorostvskaya, I.Yu. Potekhin, and T.V. Uzyukova Al-16 

TEMPERATURE DEPENDENCE OF THE INTENSITY OF THE INDUCED ABSORPTION 
OF OXYGEN IN THE REGION OF THE HERZBERG PHOTODISSOCIATION CON- 
TINUUM 
M.B. Kiseleva, G.Ya. Zelikina, M.V. Buturlimova, and A.P. Burtsev Al-17 

NARROWING OF UNRESOLVED DOPPLER - BROADENED MULTIPLETS BY INELAS- 
TIC COLLISIONS 
V.P. Kochanov Al-18 

DETERMINATION OF MAIN PARAMETERS OF MOLECULAR DIFFERENTIAL CROSS- 
SECTION ON THE BASIS OF LINEAR AND NONLINEAR SPECTROSCOPY 
V.P. Kochanov Al-19 

DEPENDENCE OF THE THERMOPHYSICAL PARAMETERS OF WATER VAPOR ON THE 
VIBRATIONAL STATES OF H2O MOLECULE 
A.E.   Protasevich, V.I. Starikov, and V.P. Kochanov Al-20 

BROADENING  AND   SHIFT  COEFFICIENTS  AND  THERMAL  DEPENDENCE  COEFFI- 
CIENTS FOR CARBON DIOXIDE LINES 
N.N. Lavrent'eva, A.D. Bykov, and L.N. Sinitsa Al-21 

STUDY OF THE WATER VAPOR LINE SHIFT BY N2 PRESSURE FOR Oil  AND  110 
BANDS 
A.M. Solodov and N.N. Lavrent'eva Al-22 

REDUCED   EFFECTIVE   VIBRATIONAL-ROTATIONAL   HAMILTONIAN   FOR   GLOBAL 
FITTING OF PH3 MOLECULE 
E.I. Lobodenko Al-23 

FLUORESCENCE OF THE ATMOSPHERE UNDER THE EFFECT OF RADIATION OF 5 
HARMONIC OF ND:YAG LASER (212.8 nm) 
M.M. Makogon and A.N. Kuryak Al-24 

NON-EQUILIBRIUM   MIDDLE   ATMOSPHERE   RADIATION   IN   THE   INFRARED   RO- 
VIBRATIONAL WATER VAPOR BANDS 
R.O. Manuilova, V.A. Yankovskii, O.A. Gusev, A.A. Kutepov, O.N. Sulakshina, and  Al-25 
Yu.G. Borkov 

NEW  ANALYSIS   OF   ROTATION-VIBRATION  SPECTRA   OF   HCL   IN  THE   GROUND 
ELECTRONIC STATE 
T.I. Velichko and S.N. Mikhailenko AI-26 
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NEW ANALYSIS  OF THE  (211)/(140)/(310)/(004)/(103)  INTERACTING STATES  OF 
OZONE Al-27 
S.N. Mikhailenko, A. Barbe, Vl.G. Tyuterev, and J.J. Plateaux 

ASYMPTOTIC BEHAVIOUR OF ROTATIONAL ENERGY LEVELS OF H2O MOLECULE 
V.L Starikov and S.N. Mikhailenko Al-28 

ANOMALIES IN THE IR-SPECTRA OF HYDRIDES OF THE VIA GROUP ELEMENTS 
V.L Starikov, Sh.Sh. Nabiev, P.G. Sennikov, and K.G. Tokhadze Al-29 

BINARY  MOLECULAR  COMPLEXES  OF  SILICON TETRAFLUORIDE  WITH  WATER, 
METHANOL,   AND   DIMETHYL  ETHER  FROM  THE   IR  SPECTROSCOPY  AND  Al-30 
QUANTUM CHEMICAL DATA 
S.K. Ignatov, P.G. Sennikov, A.G. Razuvaev, Sh.Sh. Nabiev, and L.A. Chuprov 

COMPLETE   INTERMOLECULAR   POTENTIAL   ENERGY   HYPERSURFACE   OF   COM- 
PLEXES CH4- H2O AND SIH4- H2O 
S.K. Ignatov, A.G. Razuvaev, P.G. Sennikov, and Sh.Sh. Nabiev Al-31 

STRUCTURALLY NONRIGID  MOLECULAR COMPLEXES OF WATER WITH ATMOS- 
PHERIC GASES: PROBLEMS, APPROACHES, SOLUTION 
Sh.Sh. Nabiev,       N.A. Zvereva,       S.K. Ignatov,       P.G. Sennikov,       V.I. Starikov,   Al-32 
K.M. Firsov, B.A. Fomin, E.A. Zhitnitskii, and Yu.N. Ponomarev 

METHODICAL FEATURES OF THE CALCULATIONS OF STRUCTURAL, ENERGY AND 
SPECTROSCOPIC PARAMETERS OF NONRIGID COMPLEXES (HHADN-CHZOM 

(HAL=F,CL; N+M>2)  IN AN ATMOSPHERE 
N.A. Zvereva, Sh.Sh. Nabiev, and Yu.N. Ponomarev Al-33 

CALCULATION   OF   LINE   INTENSITIES   OF  THE   ACETYLENE   MOLECULE   IN  THE 
13.6 nM REGION WITHIN THE FRAMEWORK OF THE EFFECTIVE OPERATORS 
METHOD 
V.I. Perevalov, CM. Lyulin, and J.-L. Teffo Al-34 

ABSORPTION COEFFICIENT IN THE 1.4, 2.7 AND 4.3 ^iM CO2 BAND WINGS 
L.I. Nesmelova, O.B. Rodimova, and S.D. Tvorogov Al-35 

TEMPERATURE DEPENDENCE OF THE WATER VAPOR CONTINUUM ABSORPTION 
COEFFICIENT 
L.I. Nesmelova, O.B. Rodimova, and S.D. Tvorogov Al-36 

LINEWIDTH COEFFICIENTS INDUCED BY N2 AND O2 PRESSURE IN THE 3v3 BAND OF 
METHANE Al-37 
V.N. Saveliev 

MESUREMENTS OF OOLLISIONAL BROADENING AND NARROWING FOR H2O DOU- 
BLETS NEAR 2000 CM-i 
V.N. Saveliev, N.N. Lavrent'eva, and L.N. Sinitsa Al-38 

HIHGTEMPERATURE SPECTRUM OF WATER VAPOR IN 1.2 SPECTRAL REGION 
N.Y. Karpova, T.M. Petrova, V.I. Serdyukov, and L.N. Sinitsa Al-39 

INTRACAVITY SPECTROSCOPY OF CARBON-CONTAINING MOLECULES IN PLASMA 
T.M. Petrova, Yu.A. Poplavskii, and L.N. Sinitsa Al-40 

EXACT VIBRATION-ROTATION HAMILTONIAN FOR AMMONIA LIKE MOLECULES 
A.S. Skalozub and J. Makarewich Al-41 

ANALYSIS OF THE VIBRATIONAL DEPENDENCE OF H2O MEAN POLARIZABILITY 
V.N. Stroinova and V.M. Mikhailov Al-42 

PARAMETERS OF THE DIPOLE MOMENT FUNCTION FOR ISOTOPE I8O3 OF OZONE 



Program 

MOLECULE Al-43 
O.N. Sulakshina, Yu.G. Borkov, A. Barbe, VI.G. Tyuterev, and A. Chichery 

ESTIMATION OF THE LINE INTENSITIES FOR HOT BANDS IN THE 6.3 jam REGION 
FOR WATER MOLECULE 
O.N. Sulakshina, Yu.G. Borkov, and R.O. Manuilova Al-44 

PECULIARITIES OF GENERATION OF OA SIGNALS IN ABSORBING CELLS OF SMALL 
AND LARGE DIMENSIONS AND THEIR DEPENDENCE ON OTHER CONDITIONS 
OF EXPERIMENT A1-4S 
B.A. Tikhomirov and A.B. Tikhomirov 

RADIATION SPECTRUMS OF A FLAME AT COMBUSTION OF WOOD MATERIALS 
R.Sh. Tsvyk and A.A. Dolgov Al-46 

PROPERTIES   OF   LOW-FREQUENCY  IR  ABSORPTION  SPECTRA  OF  SOME   POLY- 
CYCLIC HYDROCARBONS 
Yu.S. Demchuk, A.E. Vandyukov, and E.A. Vandyukov Al-47 

USE OF MODIFIED MODEL OF SYMMETRIC GYROSCOPE TO ANALYZE THE HIGH- 
TEMPERATURE SPECTRA OF WATER VAPOR 
O.K. Voitsekhovskaya, A.A. Kotov, and V.N. Cherepanov Al-48 

REANALYSIS OF WATER VAPOR SPECTRA IN THE 9500-11500 cm"' SPECTRAL RE- 
GION 
A.D. Bykov, O.V. Naumenko, L.N. Sinitsa, B.A. Voronin, C. Camy-Peyret, J.-Y. Mandin, 
and J.-M. Flaud Al-49 

THEORETICAL    DESCRIPTION    OF    THE    PHOTODISSOCIATION    SPECTRUM    OF 
MONOMER AND DIMER FORMS OF WATER 
N.A. Zvereva Al-50 

CALCULATION OF VIBRATIONAL LEVELS OF METHANE FROM AB-INITIO POTEN- 
TIAL ENERGY SURFACE 
A. Nikitin and J. Makarewicz Al-51 

ANALYSIS OF FOURIER - TRANSFORM SPECTRUM OF HZ^^Q MOLECULE IN THE 
11600-14550 CM-i SPECTRAL REGION 
A.D. Bykov, O.V. Naumenko, L.N. Sinitsa, L.P. Vorobieva, C. Camy-Peyret, J.-Y. Mandin, 
and J.-M. Flaud Al-52 

SPECTRAL-PHOTOMETRIC GAS ANALYZER 
Yu.A. Poplavskii, V.L Serdyukov, L.N. Sinitsa, and P.P. Shcherbakov Al-53 

Session A2.  ABSORPTION OF RADIATION IN ATMOSPHERE AND OCEAN, 
RADIATIVE REGIME AND CLIMATE PROBLEMS 

Chairs: RAS corresponding member S.D. Tvorogov, Prof. A. Arking 
Monday, June 25, 14:00-16:00. Main hall 

14:00  Invited. ATMOSPHERIC  ABSORPTION  OF  SOLAR  RADIATION:   POSSIBLE  EX- 
PLANATIONS   FOR  THE   DISCREPANCY   BETWEEN  MODELS  AND   OBSERVA- 
TIONS 
A. Arking (Johns Hopkins University, Baltimore, USA) A2-01 

14:30 BRIGHTNESS FIELDS UNDER CONDITIONS OF ICE CRYSTAL BROKEN CLOUDS 
T.B. Zhuravleva (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) and 
A.G. Petrushin (Institute of Experimental Meteorology, Obninsk, Russia) A2-02 
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14:45  COMPARISONS BETWEEN CALCULATIONS AND MEASUREMENTS OF SOLAR 
DOWNWARD IRRADIANCE IN DIFFERENT ATMOSPHERIC CONDITIONS 
A. RublevS N. Chubarova2, G. Gorchakov^, A. Arking*, and A. Kopylovi (iKurchatov 
Institute, Moscow, Russia, ^Moscow State University, Russia, ^Institute of Atmospheric 
Physics RAS, Moscow, Russia, ''Johns Hopkins University, Baltimore, USA) A2-03 

15:00 SOOT AEROSOL AS A SOURCE OF REDUNDANT ABSORPTION OF SHORT- 
WAVELENGTH RADIATION BY THE ATMOSPHERIC AIR 
B.A. Tikhomirov, A.B. Tikhomirov, and K.M. Firsov (Institute of Atmospheric Optics 
SB RAS, Tomsk, Russia) A2-04 

15:15  APPLICATION OF A SERIES OF EXPONENTS TO CALCULATIONS OF RADIA- 
TIVE   TRANSPORT   IN   THE   SPATIALLY   INHOMOGENEOUS   GASEOUS   AND 
AEROSOL EARTH'S ATMOSPHERE BY THE MONTE CARLO METHOD 
K.M. Firsov,   T.Yu. Chesnokova,   V.V. Belov,  A.B. Serebrennikov,  and Yu.N. Pono- 
marev (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) A2-05 

15-30  APPLICATION OF THE GENERALIZED METHOD OF CONSTRUCTION OF LIN- 
EAR REGRESSION TO REVISE THE MODEL OF CONTINUOUS ABSORPTION OF 
RADIATION BY WATER VAPOR OVER THE SPECTRAL RANGE 10.6 ^m 
N.N. Shchelkanov (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) A2-06 

15:45 INVESTIGATION OF DEPENDENCE OF SOLAR RADIATION CHARACTERISTICS 
OF THE ATMOSPHERE ON ATMOSPHERE, CLOUD AND UNDERLYING SUR- 
FACE PROPERTIES 
L.R. Dmitrieva-Arrago and M.V. Shatunova (Hydrometeorological Research Center of 
Russia, Moscow) A2—07 

POSTERS Monday, June 25, 18:00-20:00 

CORRELATION CONNECTIONS OF THE FLUCTUATIONS OF CUMULUS CLOUDS EN- 
ERGY BRIGHTNESS WITHIN THE RANGE OF 1.5-5.2 mem 
A.M. Allenov, N.P. Ivanova, A.A. Pechenev, and V.A. Solov'ev A2-08 

RESULTS OF RESEARCHES OF OWN RADIATIONS OF THE CLOUDY SKY IN A RANGE 
8-13 MICRONS IN WINTER TIME 
A.M. Allenov, A.A. Pechenev, V.A. Solov'ev, and LV. Jakimenko A2-09 

COMPARISON BETWEEN THE  RESULTS  OF  SATELLITE  AND  GROUND  MEASURE- 
MENTS OF UV IRRADIANCE IN THE RANGE OF 300-380 nm OVER MOSCOW IN 
1979-2000 
A.Yu. Yurova, N.Ye. Chubarova, N.A. Krotkov, and J.R. Herman A2-10 

PPECULIARITIES OF SOLAR RADIATION ABSORPTION IN A CLOUDY ATMOSPHERE 
B.V. Goryachev and S.B. Mogihiitsky A2-11 

COMPARISON OF LINE-BY-LINE AND LUCK-UP-TABLES METHODS IN TASK OF GAS 
COMPOSITION RETRIEVING FROM FTIR MEASUREMENTS OF DIRECT SOLAR 
RADIATION 
M.Yu. Kataev, A.A. Mitsel', H. Nakane, and LG. Okladnikov A2-12 

LUCK-UP-TABLES METHOD IN TASKS OF LIGHT PROPAGATION AND GASANALYSIS 
M.Yu. Kataev, A.A. Mitsel', and LG. Okladnikov A2-13 

COMPARISON  OF   RETRIEVAL  METHODS   FOR  STRATOSPHERIC  GASES   PROFILE 
FROM FTIR MEASUREMENTS OF IR DIRECT SOLAR RADIATION 
M.Yu. Kataev and H. Nakane A2-14 
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ABSORPTION OF OPTICAL RADIATION IN THE ATMOSPHERE DURING ANTHROPO- 
GENIC EFFECTS 
G.S. Kudryashev, I.R. Abunyayev, and I.N. Lazovik A2-15 

LONG-WAVE RADIATION PROPERTIES OF THE ATMOSPHERE IN DEPENDENCE ON 
VARIATION OF IT'S GAS COMPOSITION 
P.L Louzan A2-16 

EXPERIMENTAL RESEARCHES OF STOCHASTIC GEOMETRY OF CLOUDS 
V.P. Savinykh, V.A. Malinnikov, and E.V. Malinnikova A2-17 

RESEARCHES  OF CHARACTERISTICS OF RADIATIONS OF SMALL-SCALE CLOUDY 
FORMATIONS IN THE FIELD OF A SPECTRUM: 1.5-1.8 AND 8-13 MICRONS 
U. Kozlov, A. Pechenev, and V. Solov'ev A2—18 

TRANSMISSION    OF    FEMTOSECOND    TITANIUM-SAPPHIRE    LASER'S    RADIATION 
PULSES ON HORIZONTAL AND INCLINED PATHS 
Yu.N. Ponomarev, LA. Bulatova, and K.M. Firsov A2-19 

EXPERIMENTAL   ATMOSPHERIC   MODELS   DATABASE   AND   CLOUD   DETECTION 
SCHEME USING HIGH SPECTRAL RESOLUTION IR OBSERVATIONS 
A. Rublev, A. Uspensky, A. Trotsenko, E. Zhitnitsky, and A. Kopylov A2-20 

ACTINIC AND OZONE MEASUREMENTS DURING APE-GAIA CAMPAIGN IN ANTARC- 
TICA 
L Kostadinov,   G. Giovanelli,   F. Ravegnani,   D. Bortoli,   A. Petritoli,   V. Rozanov, 
A. Rozanov, A. Ulanovsky, and V. Yushkov A2-21 

ASSESSMENT OF THE EXTINCTION OF THE TOTAL SOLAR RADIATION AT PRESENCE 
OF THE CLOUDLESS ATMOSPHERE 
T.K. Sklyadneva and B.D. Belan A2-22 

DETERMINATION OF GAS MEDIA TEMPERATURE FROM HEAT RADIATION MEAS- 
UREMENTS BY REMOTE SENSING 
M.E. Antipin and O.K. Voitsekhovskaya A2-23 

ESTIMATION OF INFLUENCE OF WEAK WATER VAPOR ABSORPTION LINES ON THE 
SOLAR RADIATION TRANSFER IN THE GAS-AEROSOL ATMOSPHERE 
B.A. Voronin, A.B. Serebrennikov, and T.Yu. Chesnokova A2-24 

APPLICATION OF HOLOGRAM LENS IN UV-RADIOMETRY 
S.A. Yushkin A2-25 

RETRIEVAL OF TRACE SPECIES PROFILES USING BALLON-BORNE OCCULTATION 
SPECTRA 
M.N. Eremenko, S. Payan, C. Camy-Peyret, M.Y. Kataev, and A.A. Mitsel A2-26 

INVESTIGATION OF LASER RADIATION ABSORPTION FOR VARIOUS ATMOSPFERIC 
PATHS  ON THE  BASIS  OF  THE  EXPERIMENTAL  DATA  ON THE  SPECTRAL 
COMPOSITION OF THE SELECTED CHEMICAL LASERS 
V.A. Filimonova and M.L. Sentis A2-27 

EXPERIENCE OF APPLICATION OF SOLAR SPECTROSCOPIC METHOD FOR DETER- 
MINATION OF THE CO TOTAL AMOUNT IN THE ATMOSPHERE OVER THE RU- 
RAL AND URBAN ZONE 
E.V. Fokeeva, E.L Grechko, A.V. Dzhola, and L.N. Yurganov A2-28 

ESTIMATIONS OF LACUNARITY OF OPTICAL SPECTRA 
Yu.V. Kistenev A2-29 
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Session Bl.    WAVE PROPAGATION IN RANDOM INHOMOGENEOUS MEDIA. 
ADAPTIVE OPTICS 

Chairs: Prof. V.A. Banakh, Prof. V.P. Lukin, Dr. S. Clifford, Academician K. Du 

Wednesday, June 27, 8:30-13:15. Main hall 

8:30    Invited. LASER BEAMS CHARACTERISTICS UNDER THE CONDITIONS OF THE 
INTERMITTENCE OF SMALL SCALE ATMOSPHERIC TURBULENCE 
T.L Arsenyan,   P.V. Korolenko,   M.S. Maganova,   A.V. Mesniankin,   and  A.M. Zotov 
(Moscow State University, Russia) Bl-01 

8:55    Invited.    PROPAGATION EXPERIMENTS IN THE NEAR-INFRARED ALONG A 150 
km PATH AND FROM STARS IN THE CANARIAN ARCHIPELAGO 
A. Comeron, J.A. Rubio, A. Belmonte (Polytechnic University of Catalonia, Barcelona, 
Spain), E. Garcna, T. Prud'homme (Instituto de Astrofisica de Canarias, La Laguna, 
Spain), and Z. Sodnik (European Space Agency, Noordwij'k, Netherlands) Bl-02 

9:25    Invited. BASIC RESEARCH ON LASER PROPAGATION THROUGH ATMOSPHERE 
AND ADAPTIVE OPTICS 
Du Xiang Wan (China Academy of Engineering Physics, Beijing, China) BI-03 

9:50    Invited. MODERN PROBLEMS OF ADAPTIVE OPTICS 
V.P. Lukin (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) Bl-04 

10:15 DEVELOPMENT OF TWO INTERFEROMETRIC IMAGING TESTBEDS AT THE 
MAGDALENA RIDGE OBSERVATORY 
G.C. Loosl'2, V.L. Gamiz* (W.S. Air Force Research Laboratory, Kirtland AFB, NM, 
USA, ^New Mexico Institute of Mining and Technology, Socorro, NM, USA) Bl-05 

10:30 NEW SCINTILLATION AND NEW PROBABILITY DENSITY FUNCTION (PDF) FOR 
THE IRRADIANCE OF A LASER BEAM PROPAGATING THROUGH ATMOS- 
PHERIC TURBULENCE 
M.A. AI-Habash (Terabeam, Redmond, USA), L.C. Andrews, and R.L. Phillips (Uni- 
versity of Central Florida, Orlando, USA) Bl—06 

Coffee break 10:45-11:00 

11:00 THEORETICAL ANALYSIS OF FULL APERTURE TILT MEASUREMENT WITH REFLECTED 
WAVE FROM TARGET 
Hang Dong (Institute of Applied Physics and Computational Mathematics, Beijing, 
China) Bl-07 

11:15 ANGULAR DIVERGENCE OF LASER BEAMS DISTURBED BY A TURBOJET 
AERO-ENGINE EXHAUST STREAM 
V.S. Sirazetdinov, D.L Dmltriev, LV. Ivanova (Research Institute for Complex Testing 
of Optoelectronic Devices, Sosnovy Bor, Russia), and D.H. Titterton (DERA, Farnbor- 
ough, UK) Bl-08 

11:30  STATISTICAL CHARACTERISTICS OF THE WAVE IN THE CASE OF A STRONG 
SCATTERING IN THE LAYER WITH RANDOM INHOMOGENEITIES OF DIELEC- 
TRIC PERMITTIVITY 
S.N. Kolesnik, N.T. Afanasiev, and M.V. Tinin (Irkutsk State University, Russia) Bl-09 

11:45  TIP-TILT IMAGE CORRECTION USING A CORRELATION TRACKER 
P.A. Konyaev, V.P. Lukin, N.N. Botugina, and O.N. Emaleev (Institute of Atmos- 
pheric Optics SB RAS, Tomsk, Russia) Bl-10 
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12:00  DENSITY OF THE OPTICAL VORTICES IN THE TURBULENT ATMOSPHERE 
V.P. Aksenov (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) Bl-11 

12:15  NUMERICAL  SIMULATION  OF  TURBULENCE   EFFECT  ON  GROUND  -  TO  - 
SATELLITE OPTICAL LINK 
V.A. Banakh and A.V. Falits (Institute of Atmospheric Optics SB RAS, Tomsk, Russia)    Bl-12 

12:30  SOLUTION   OF  THE  TOMOGRAPHY   PROBLEM   FOR  HETEROGENEOUS   AB- 
SORPTING MEDIA 
V.P. Yakubov and D.V. Losev (Tomsk State University, Russia) Bl-13 

12:45  SIMULATION OF GAUSSIAN BEAM OPTICAL SCINTILLATION 
A. Belmonte (Polytechnic University of Catalonia, Barcelona, Spain) and L.C. Andrews 
(University of Central Florida, Orlando, USA) Bl-14 

13:00  ADAPTIVE OPTICAL SYSTEM FOR TURBULENT FLUCTUATIONS OF THE LA- 
SER BEAM 
A. Rukosuev, A. Aleksandrov, V. Zavalova, V. Samarkin, and A. Kudryashov (Institute 
on Laser and Information Technologies RAS, Shatura, Russia) Bl—15 

POSTERS Wednesday, June 27, 17:00-18:30 

ESTIMATE OF WIND VELOCITY FROM MEASUREMENT OF VARIANCE OF VELOCITY 
OF OBJECT IMAGE CENTROID DISPLACEMENT 
A.L. Afanas'ev, V.A. Banakh, and A.P. Rostov Bl-16 

ITERATIVE ALGORITHMS TO SOLVE PHASE RETRIEVAL PROBLEM BASING ON NON- 
COHERENT SOURCE IMAGE 
S. Chernyavskii, G. Degtyarev, A. Makhan'ko, and A. Chernyavskii Bl-17 

ACCURACY INCREASING OF CORRELATION MEASUREMENT BY NONLINEAR TRANS- 
FORMATION OF SIGNALS 
S.A. Chudinov Bl-18 

VARIABILITY OF COEFFICIENT OF TERRESRIAL REFRACTION IN TRANSBAIKALIAN 
REGION 
N.Ts. Gomboyev Bl-19 

RESEARCH ON REFRACTIONAL INDEX OF ATMOSPHERE IN AN OPTICAL RANGE 
N.Ts. Gomboyev Bl-20 

EQUATION FOR AN AVERAGE FIELD OF A WAVE IN STATISTICALLY ANISOTROPIC 
RANDOM MEDIUM 
E.Z. Gribova and A.L Saichev Bl-21 

RANDOM WANDERINGS OF LASER BEAMS UNDER THE EFFECT OF A TURBULENT 
JET OF AN AERO-ENGINE 
LV. Ivanova, D.L Dmitriev, V.S. Sirazetdinov, and D.H. Titterton Bl-22 

FLUCTUATIONS OF INTENSITY OF A LASER BEACON  REGISTERED SIGNAL 
G.A. Kaloshin and V.V. Nosov Bl-23 

INFLUENCE OF THE TURBULENT ATMOSPHERE ON RANGE OF MEASURING OF DI- 
RECTIONS BY AN OPTICO-ACOUSTIC INTERFEROMETRIC METHOD 
G.A. Kaloshin and I.P. Lukin Bl-24 

METHODS OF REGISTRATION AND STATISTICS OF DISLOCATIONS ON THE PATH OF 
GAUSSIAN BEAM PROPAGATION 
F. Yu. Kanev, V.P. Lukin, and L.N. Lavrinova Bl-25 
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PECULIARITIES OF PHASE CONJUGATION WITH DIFFERENT WAVE LENGTHS OF 
SOURCE AND BEACON RADIATION 
F.Yu. Kenev, V.P. Lukin, and N.A. Makienova Bl-26 

ADAPTIVE  FOCUSING  OF  RADIATION  PROPAGATING  THROUGH   PHASE  SCREEN 
FORMING A SINGLE DISLOCATION IN REFERENCE WAVE 
V.V. Kolosov Bl-27 

PIEZOCERAMIC DRIVER FOR TWO-COORDINATE CONTROLLING OF MIRROR ANGLE 
N.N.   Botugina,   O.N.   Emaleev,   P.A.   Konyaev,   V.P.   Lukin,   L.V.  Antoshkin,   and 
A.P. Yankov Sl~28 

IN THE MATTER OF INTERRELATIONSHIP OF OPTICAL, ELECTRIC, AND METEORO- 
LOGICAL PARAMETERS OF THE ATMOSPHERE 
E.V. Ovcharenko, V.F. Donchenko, and V.T. Kalayda Bl-29 

HOW TO PHASE AN INVERSE LIGHT WAVE IN THE STRONG FLUCTUATION CONDITION 
V.A. Sennikov, P.A.Konjaev, V.P. Lukin, and V.A. Tartakovsky Bl-30 

BEHAVIOR FEATURES OF RADIATION INTENSITY FLUCTUATIONS IN A SATURATION 
RANGE AT PROPAGATION IN AN ABSORBING TURBULENT ATMOSPHERE 
A.A. Suvorov and R.Kh. Almaev Bl-31 

ALGORITHM FOR THE PHASE RECONSTRUCTION FROM THE DATA OF COMBINED 
WAVEFRONT SENSOR UNDER CONDITIONS OF STRONG SCINTILLATION 
V.P. Aksenov and O.V. Tikhomirova Bl-32 

PROPAGATION OF A LASER BEAM THROUGH A CONVECTIVE COLUMN OF A FIRE 
V.M. Sazanovich, A.L. Afanas'ev, A.P. Rostov, and R.Sh. Tsvyk Bl-33 

PHYSICAL MODELING OF WAVE PROPAGATION IN INCIDENTALLY HETEROGENE- 
OUS MEDIA 
LL. Volkhin and N.N. Korotaev Bl-34 

PECULIARITIES LASER RADIATION FLUCTUATIONS IN PRECIPITATION 
N.A. Vostretsov and A. F. Zhukov Bl-35 

PROBABILITY DISTRIBUTION OF FLUCTUATIONS OF LASER SIGNAL IN SNOWFALL 
N.A. Vostretsov and A F. Zhukov Bl-36 

MICROWAVE TOMOGRAPHY - EXPERIMENTAL MODEL 
V.P. Yakubov and S.A. Slavgorodsky Bl-37 

REPRESENTATION OF RANDOM OPTICAL WAVE PHASE IN THE BASIS OF EIGEN- 
FUNCTIONS OF PHASE CORRELATION FUNCTION 
E.V. Zakharova and Yu.N. Isaev Bl-38 

EFFECT OF UNDERLYING RELIEF ON ASTRONOMICAL IMAGE TREMOR 
V.V. Nosov , V.P. Lukin, and E.V. Nosov Bl-39 

PROPAGATION OF THE PARTIALLY COHERENT GAUSSIAN BEAM IN A TURBULENT 
REFRACTIVE MEDIUM 
V.V. Kolosov, O.A. Kolosova, and V.V. Dudorov Bl-40 
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Session B2.    NONLINEAR EFFECTS AT RADIATION PROPAGATION 
IN ATMOSPHERE AND WATER MEDIA 
Chair: Prof. A.A. Zemlyanov 
POSTERS Wednesday, June 27, 17:00-18:30 

LASER ACCELERATION OF SUSPENDED MICROPARTICLES 
S.E. Skipetrov and M.A. Kazaryan B2-01 

PHOTOLYSIS OF AQUEOUS SOLUTIONS OF PHENOLS UNDER POWERFUL UV EXCI- 
TATION B2-02 
V.A. Svetlitchnyi,   I.V. Sokoiova,   T.N. Kopylova,   R.T. Kuznetsova,   O.N. Tchaikov- 
skaya, and E.N. Telminov 

FORMATION OF A SECONDARY AEROSOL FROM PLASMA WITH A DISPERSE PHASE 
V.L Bykaty and O.V. Gas'kova B2-03 

EFFECT OF VAPOR CONDENSATION ON THE PARAMETERS OF STEAM-GASEOUS 
CLOUD WHEN IT IS EXTENDING FROM THE SURFACE OF HIGH-MELTING 
PARTICLE UNDER THE LASER ACTION B2-04 
V.I. Bykaty and K.V. Solomatin 

SIMULATION OF PROCESSES OF COMBUSTION AND VAPORIZATION OF FRAGMENTS 
IN A LASER FIELD B2-05 
V.L Bucaty, A.A. Popov, and A.M. Sajduk 

PECULIARITIES  OF  RESONANCE  EXCITATIONS  INSIDE  TRANSPARENT  SPHERICAL 
PARTICLES BY FEMTOSECOND LASER RADIATION 
A.A. Zemlyanov and Yu.E. Geints B2-06 

NONSTATIONARY   SCATTERING  OF  ULTRA  SHORT  LASER  PULSES  ON  ISOLATED 
AEROSOL PARTICLES 
A.A. Zemlyanov and Yu.E. Geints B2-07 

STIMULATED RAMAN SCATTERING IN MICROPARTICLES UNDER THE CONDITIONS 
OF FIELDS DOUBLE RESONANCE 
A.A. Zemlyanov, Yu.E. Geints, and E.K. Panina B2-08 

HIGHT   STIMULATED   COMBINATIVE   SCATTERING   INFLUENCE   ON   LASER   BEAM 
PROPAGATION IN THE ATMOSPHERE 
A.B. Ignatyev and V.V. Morozov B2-09 

PROPAGATION OF THE PARTIALLY COHERENT GAUSSIAN BEAM IN A TURBULENT 
REFRACTIVE MEDIUM 
V.V. Kolosov, O.A. Kolosova, and V.V. Dudorov B2-10 

LASER SPARK IN THE PROBLEM OF OUTFLOW OF LIGHTNING DISCHARGES 
A.A. Zemlyanov, N.N. Bochkarev, A.M. Kabanov, and V.A. Pogodaev B2-11 

Session Cl.    MULTIPLE SCATTERING IN OPTICAL REMOTE SENSING. 
IMAGE TRANSFER AND PROCESSING 

Chairs: Prof. V.V. Belov and Prof. I.L. Katsev 

Monday, June 25, 16:30-18:15. Main hall 

16:30  REMOTE SENSING OF CLOUDS BY A LIDAR WITH VARIABLE FIELD-OF-VIEW 
ANGLES 
V.V. Veretennikov (Institute of Atmospheric Optics SB RAS, Tomsk Russia), 
A.L Abramotchkin, and S.A. Abramotchkin (Institute for Optical Monitoring SB RAS, 
Tomsk, Russia) Cl—01 

14 



Program 

16:45  ANALYTICAL MODELING OF THE RAMAN LIDAR RETURN WITH MULTIPLE 
SCATTERING 
A. Malinka and E. Zege (Institute of Physics, National Academy of Sciences, Minsk, 
Belarus) Cl-02 

17:00  SPATIAL-ANGULAR   STRUCTURE   OF  THE   SCATTERED   RADIATION  AT  THE 
BOUNDARIES AND INSIDE THE OPTICALLY DENSE MEDIA 
V.V. Belov (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) Cl-03 

17:15  CONSIDERATION OF THE DISTORTING EFFECT OF THE ATMOSPHERE IN THE 
PROBLEM OF SATELLITE MONITORING OF SMALL-SIZED HIGH-TEMPEATURE 
ANOMALIES 
V.V. Belov and S.V. Afonin (Institute of Atmospheric Optics SB RAS, Tomsk, Russia)      Cl-04 

17:30  METHODS OF MAPPING AND MEDIUM-TERM PREDICTION OF FIRE DANGER 
BY WEATHER CONDITIONS 
A.L Sukhinin and E.L Ponomarev (Institute of Forest SB RAS, Krasnoyarsk, Russia)       Cl-05 

17:45  COMPUTER SIMULATION AND  EXPERIMENTAL RESULTS FOR OCEANIC LI- 
DAR RETURN 
LL. Katsev, E.P. Zege, A.S. Prikhach, B.L Stepanov (Institute of Physics, National 
Academy of Sciences, Minsk, Belarus), D. Allocca, M. Contarino, L. Mullen (NAVAIR,   Cl—06 
Patuxent River, USA), and G. Ludbrook (DERA Malvern, Worcs, UK) 

18:00  SIMULATING TRANSFER OF THE OCEAN BOTTOM IMAGE IN VIEW OF THE 
RADIATION INTERCHANGE BETWEEN THE ATMOSPHERE AND OCEAN 
T.A. Sushkevich,  A.K. Kulikov,  and S.V. Maksakova (Keldysh Institute of Applied 
Mathematics RAS, Moscow, Russia) Cl-07 

POSTERS Monday, June 25, 18:15-20:00 

ANALYSIS OF LIDAR SIGNAL SPATIAL PERFORMANCES WHEN SOUNDING THE OP- 
TICALLY DENSE AEROSOL OBJECTS 
S.A. Abramotchkin, A.L Abramotchkin, and A.A. Tikhomirov Cl—08 

ANALYSIS OF THE EFFICIENCY OF SATELLITE MONITORING OF FOREST FIRES BY 
THE AVHRR/NOAA DEVICE (TOMSK REGION) 
V.V. Belov and S.V. Afonin Cl-09 

ON THE APPLICABILITY LIMITS OF THE SMALL-ANGLE SCATTERING APPROXIMA- 
TION FOR A DESCRIPTION OF THE BEAM SPREAD FUNCTION WITH ALLOW- 
ANCE FOR THE DISPERSE COMPOSITION OF A SCATTERING MEDIUM 
V.V. Belov, V.V. Veretennikov, and R.V. Vil'danov Cl-10 

VARIATIONS OF THE IMAGE CONTRAST AT OBSERVATION THROUGH A DISPERSE 
LAYER 
B.D. Borisov Cl-11 

PROBLEM OF INCLUSION OF REFRACTION IN THE RADIATIVE TRANSFER EQUA- 
TION FOR THE ATMOSPHERE-OCEAN SPHERICAL SYSTEM 
A.B. Gavrilovich Cl-12 

ESTIMATION OF THE BURNED AREAS BY USING AVHRR/NOAA DATA 
N.P. Minko,   V.V. Koshelev,   N.A. Abushenko,   D.A. Altyntsev,   S.A. Naschilin,   and 
A.V. Tatamikov Cl-13 

USE OF INFORMATION TECHNOLOGIES IN SYSTEMS OF SATELLITE MONITORING 
OF FOREST FIRES 
S.A. Bartalev, D.V. Ershov, E.A. Lupyan, A.A. Mazurov, N.P. Min'ko, A.A. Proshin,   Cl-14 
and E.V. Flitman 
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IMPROVEMENT   OF   SPATIAL   RESOLUTION   OF   IMAGES   RECORDED   WITH   THE 
AVHRR/NOAA  DEVICE  AND  INTENDED  FOR  SOLVING  PROBLEMS  OF  RE- 
SOURCE-ECOLOGICAL MONITORING 
E.S. Artamonov and K.T. Protasov Cl-15 

IDENTIFICATION  OF  CLOUD  FIELDS  BY THE NONPARAMETRIC  ALGORITHM  OF 
PATTERN RECOGNITION FROM THE AVHRR/NOAA DATA 
T.G. Pushkareva and K.T. Protasov Cl-16 

SOFTWARE COMPLEX FOR SOLVING THE DIRECT PROBLEMS OF ATMOSPHERIC 
OPTICS 
A.B. Serebrennikov and V.V. Belov Cl-17 

SIMULATING TRANSFER OF THE NONORTHOTROPIC SURFACE IMAGE IN THE PO- 
LARIZED LIGHT 
T.A. Sushkevich and S.A. Strelkov Cl-18 

SIMULATING TRANSFER OF THE TERRESTRIAL SURFACE IMAGE TAKING INTO AC- 
COUNT OF EARTH SPHERICITY 
T.A. Sushkevich and E.V. Vladimirova Cl-19 

ANALYSIS OF DYNAMICAL IMAGES OF GAS-AEROSOL PLUMES AS A RESULT OF 
EXPLOSION OF MINE LAUNCHING INSTALLATION 
B.N. Dmitriev and LA. Sutorikhin 01-20 

LIDAR EQUATION IN THE SECOND ORDER APPROXIMATION FOR MEDIA WITH A 
STRONGLY EXTENDED PHASE FUNCTION 
V.V. Veretennikov 01-21 

POLARIZATION  ESTIMATION  IN THE  PROPAGATION  OF  A NARROW  POLARIZED 
BEAM THROUGH A MULTIPLY SCATTERING MEDIUM 
L.L Chaikovskaja 01-22 

RESULTS OF SATELLITE MONITORING OF FOREST FIRES ON THE YAKUTIYA TER- 
RITIRY 
V.S. Solov'ev and E.K. Vasil'ev Cl-23 

Workshop «SPACE MONITORING OF FOREST FIRES. RESULTS. PROSPECTS. 
PROBLEMS» will be held during the Session. 

Session C2.    LASER AND ACOUSTIC SOUNDING OF ATMOSPHERE 
AND OCEAN 

Chairs: Dr. Yu.S. Balin and Prof. G.G. Matvienko 
Tuesday, June 26, 8:30-13:15. Main hall 

8:30    Invited.  NUMERICAL MODELS OF LASER RADIATION PROPAGATION IN RAN- 
DOM INHOMOGENEOUS MEDIA 
B.A. Kargin (Institute of Computational Mathematics and Mathematical Geophysics SB 
RAS, Novosibirsk, Russia) C2-01 

9:00    Invited.   LIDAR OBSERVATION OF SAHARAN DUST INJECTIONS IN THE EAST 
EUROPE REGION 
A.P. Chaikovsky,  A.P. Ivanov,  F.P. Osipenko,  M.M. Korol, A.C. Slesar,  LS. Hutko 
(Institute of Physics, National Academy of Sciences, Minsk, Belarus), S. Puchalski, and   C2-02 
P. Sobolewski (Institute of Geophysics Polish Academy of Sciences, Warsaw, Poland) 
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9:30    LIDAR INVESTIGATIONS OF THE DYNAMICS OF AEROSOL FIELDS OF THE 
BOUNDARY LAYER OF THE ATMOSPHERE 
Yu.S. Balin, A.D. Ershov, and S.V. Samoilova (Institute of Atmospheric Optics SB 
RAS, Tomsk, Russia) C2-03 

9:45    OPTIMAL REGRESSIONS TO ESTIMATE AEROSOL PARAMETERS BY DATA OF 
TWO- AND THREE-WAVELENGTH LASER SOUNDING 
V.V. Barun, A.L Bryl, V.P. Kabashnikov, V.M. Popov, and A.P. Chaikovsky (Insti- 
tute of Physics, National Academy of Sciences, Minsk, Belarus) C2-04 

10:00  OPTICAL SENSING OF THE MIDDLE ATMOSPHERE AT SIBERIAN LIDAR STA- 
TION 
V.D. Burlakov, S.L. Bondarenko, M.V. Grishaev, S.L Dolgii, A.V. Elnikov, 
V.V. Zuev, A.V. Nevzorov, and S.V. Smirnov (Institute of Atmospheric Optics SB 
RAS, Tomsk, Russia) C2-05 

10:15  GAS RECONSTRUCTION IN MULTICOMPONENT MEDIA USING GENETIC AL- 
GORITHMS 
Yu.V. Fedotov, M.L. Belov, V.A. Gorodnichev, and V.I. Kozintsev (Bauman Moscow 
State Technical University, Russia) C2-06 

10:30  OZONE MEASUREMENTS BY UV-DIAL LIDAR AT HEFEI, CHINA 
Shunxing Hu, Huanling Hu, Yonghua Wu, and Jun Zhou (Anhui Institute of Optics and 
Fine Mechanics, Hefei, China) C2-07 

Coffee break 10:45-11:00 

11:00  A MOBILE LIDAR SYSTEM FOR AIR POLLUTION MEASUREMENTS 
Zhang Yinchao, Huanling Hu, Tan Kun, Yang Gaochao, Liu Xiaoqin, Shao Shisheng, 
Deng Min, and Zhang Gaoyong (Anhui Institute of Optics and Fine Mechanics, Hefei,   C2-08 
China) 

11:15  NEW METHOD OF THE MIXING DETERMINATION IN ATMOSPHERE 
M.A. Lokoshchenko (Moscow State University, Russia) C2-09 

11:30  DIAGNOSTICS OF INTENSE ATMOSPHERIC VORTICES OVER THE SATELLITE 
MICROWAVE RADIOMETRIC SOUNDING DATA 
A.F. Nerushev, H.K. Kramchaninova (Institute of Experimental Meteorology Russian 
Federal Service for Hydrometeorology and Environmental Monitoring, Obninsk, Rus- 
sia), and B.Z. Petrenko (Institute of Radio Engineering and Electronics RAS, Frayzino, 
Russia) C2-10 

11:45  ANALYSIS OF THE DATA OF ACOUSTIC SOUNDING IN CONDITIONS OF STA- 
BLE STRATIFICATION OF THE BOUNDARY LAYER OF THE ATMOSPHERE 
S.L. Odintsov (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) C2-11 

12:00  CONTINUOUS OBSERVATIONS OF BAROCLINIC DISTURBANCES IN LAKE BAI- 
KAL WATER 
S.V. Lovtsov, N.M. Budnev, Yu.V. Parfenov, V.Yu. Rubtzov (Applied Physics Insti- 
tute of Irkutsk State University, Russia), M. Schurter, M. Sturm, and A. Wuest (Swiss 
Federal Institute for Environmental Science and Technology, Duebendorf-Zuerich, Swit- 
zerland) C2—12 

12:15  LIDAR   SIGNAL   FLUCTUATIONS   AT   THE   SEA   SOUNDING   THROUGH   THE 
ROUGH SURFACE 
W.L. Weber (Institute of Applied Physics RAS, Nizhny Novgorod, Russia) 02-13 
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12:30  ACTIVE-PASSIVE REMOTE SENSING OF THE BIOOPTICAL FEATURES OF THE 
SEA WATER 
O.A. Bukin and M.I. Permyakov (Pacific Oceanological Institute FEB RAS, Vladi- 
vostok, Russia) C2-14 

12:45  LASER SPECTROGRAPH FOR INVESTIGATION OF UNSTEADY PROCESSES IN 
ATMOSPHERE 
V.P. FokeevS Yu.A. Akimov^, Yu.I. Grin^, V.A. Levin*, S.Yu. Mitichkin*, and 
V.G. Testov* (^Institute of Mechanics of Moscow State University, Russia, ^GUP 
^NPO - Astrophisikaiy, Moscow, Russia) C2-15 

13:00  LIDAR AND SATELLITE MEASUREMENTS DETERMI NATION OF HIGH CLOUDS 
PROPERTIES 
O. Lado-Bordowsky (ENSSAT - Universite de Rennes, France C2-16 

POSTERS Tuesday, June 26, 18:00-20:00 

TEMPORAL ASPECTS OF FLUORESCENCE - IN-SITU ANALYSIS WITH A BISTATIC 
SUBMARINE LIDAR 
U. Stute, M. Lehaitre, and O. Lado-Bordowsky C2-17 

CW-DL-DR-LIDAR   FOR   REMOTE   DETECTION  OF   GASES:   MATHEMATICAL  DE- 
SCRIPTION AND COMPARISON WITH OTHER METHODS 
R.R. Agishev and R.K. Sagdiev C2-18 

LIDAR COMPLEX SOUNDING LASERS WITH RESONANCE PUMPINTG SYSTEMS 
L.R. Aibatov C2-19 

LFM-CW LIDARS WITH RECTANGULAR PULSED SOUNDING SIGNALS 
L.R. Aibatov C2-20 

DETERMINATION ACCURACY OF ATMOSPHERIC GAS COMPONENT CONTENT WITH 
DIAL SYSTEMS 
Y.M. Andreev and P.P. Geiko C2-21 

MATHEMATICAL SIMULATION OF OPERATION OF THE OPTICAL CORRELATION GAS 
ANALYZER 
S.F. Balandin, Yu.D. Kopytin, and V.L Kokhanov C2-22 

SOUNDING OF DENSE GAS PLUMES ON THE BASIS OF THE USE OF THE OPTICAL 
CORRELATION ANALYZER 
S.F. Balandin, V.L Kokhavov and S.A. Shishigin C2-23 

REMOTE CONTROL OF OIL FILM THICKNESS ON WATER SURFACE USING LASER 
S.V. Berezin, M.L. Belov, V.A. Gorodnichev, and V.L Kozintsev C2-24 

FLUORESCENT DIAGNOSTICS OF DISSOLVED ORGANIC MATTER IN NATURAL WA- 
TER 
V.L Yuzhakov, K.G. Blinova, L.V. Levshin, and S.V. Patsayeva C2-25 

METEOROLOGICAL COMPLEXES AMK-01 AND BMK-01 
A.Ya. Bogushevich,   A.A. Azbukin,   V.V. Burkov,   V.V. Zanin,   V.S. Ilichevskii,   and 
V.A. Korolkov C2-26 

SOFTWARE FOR ULTRASONIC ANEMOMETERS-THERMOMETERS 
A.Ya. Bogushevich 02-27 

EXPERIMENTAL RESEARCH OF THE METROLOGICAL CHARACTERISTICS OF A UL- 
TRASONIC ANEMOMETER IN A WIND TUNNEL 
A.Ya. Bogushevich, A.A. Azbukin, V.V.Burkov, V.S.Ilichevskii, and V.A.Korolkov 02-28 
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RELIABILITY OF RECOVERY OF A PROFILE OF WIND SPEED IN GROUND ATMOS- 
PHERE FROM THE SINGLELEVEL DATA THE ULTRASONIC ANEMOMETER - 
THERMOMETER 
A.Ya. Bogushevich, V.A. Gladkih, A.E. Makienko, and V.A. Fedorov 02-29 

INVESTIGATION OF THE ORGANIC MATTER LASER FLUORESCENCE SPECTRA FOR 
CLASSIFICATION OF THE SEA WATER CASES 
V.V. Tchekunkova, O.A. Bukin, and M.S. Permyakov C2-30 

SOME RESULTS OF THE COMPARISON ANALYSIS OF THE SHIP AND  SATELLITE 
CHLOROPHYLL A DATA 
D.V. Burov, O.A. Bukin, M.S. Permyakov, and V.A. Khovanets C2-31 

OPERATIONAL   MEASUREMENT   OF   AIR   POLLUTION   CONCENTRATIONS   IN  THE 
CZECH REPUBLIC BY COMBINED LIDAR/SODAR TECHNIQUES 
J. Keder, P. Berger, A. Cerny, P. Engst, F. Folttiny, and M. Strizik 02-32 

PECULIARITIES  OF  RECONSTRUCTION  OF THE  AEROSOL  SCATTERING COEFFI- 
CIENT TAKING INTO ACCOUNT MOLECULAR SCATTERING AND VARIATIONS 
OF THE LIDAR RATIO UNDER CONDITIONS OF THE WEAKLY TURBID AT- 
MOSPHERE 
A.D. Ershov, Yu.S. Balin, and S.V. Samoiiova 02-33 

MULTICOMPONENT ANALYSIS OF THE UNSYMMETRICAL DIMETHYLHYDRAZINE 
AND ITS DEGRADATION PRODUCTS BY THE LASER PHOTOACOUSTIC SPEC- 
TROSCOPY 
Yu.V. Fedotov,    M.L.    Belov,    V.A.    Gorodnichev,    A.N.    Gitov,    V.I.    Kozintsev, 
A.A. Kormakov, and I.P. Suprun 02-34 

SELECTION OF ANALYTICAL WAVELENGTHS FOR MULTICOMPONENT ANALYSIS OF 
GAS MIXTURE BY THE LASER PHOTOACOUSTIC METHOD 
Yu.V. Fedotov, M.L. Belov, V.A. Gorodnichev, and V.L Kozintsev 02-35 

MODELLING SOFTWARE MOLSA FOR UV-V LIDAR SOUNDINGS OF ATMOSPHERE 
PARAMETERS 
LV. Boichenko, M.Yu. Kataev, D.R. Kulakhmetov, A.A. Mitsel, and A.Ya. Sukhanov      02-36 

INVESTIGATION OF A CLOUD COVER WITH USE OF SPECTRAL MEASUREMENTS 
AND BI-STATIC TOMOGRAPHIC SENSING 
D.M. Onoshko and M.M. Kugeiko 02-37 

REMOTE SENSING OF COMPLICATED STRATIFIED INHOMOGENEOUS DISPERSING 
MEDIA (CONCEPT OF MINIMIZING OF A PRIORI DATA) 
M.M. Kugeiko 02-38 

MEASUREMENTS OF THE ABSOLUTE QUANTITIES OF THE CHLOROPHYLL A CON- 
CENTRATION BY LASER FLUOROMETER 
E.A. Lipilina, O.A. Bukin, M.S. Permyakov, and A.Yu. Major 02-39 

DOPPLER SODAR OBSERVATIONS OF VERTICAL COMPONENT OF A WIND SPEED IN 
MOSCOW 
M.A. Lokoshchenko, V.G. Perepyolkin, and N.V. Semenova 02-40 

STUDYING OF AEROSOL CONCENTRATIONS AND THERMAL STRUCTURE OF THE 
LOWER ATMOSPHERE ABOVE MOSCOW BY MEANS OF SODAR AND LIDAR 
M.A. Lokoshchenko, G.L Gorchakov, and P.O. Shishkov 02-41 

SPEED OF LARGE SCALE DISTURBANCES IN THE LAKE BAIKAL WATER 
Yu.V. Parfenov, A.G. Ohensky, S.V. Lovtsov, A.E. Rastegin, and V.Yu. Rubtzov 02-42 
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ESTIMATION OF THE STATISTICAL PARAMETERS OF OPTICAL AND GEOMETRICAL 
SPATIAL STRUCTURE OF CLOUDINESS 
LE. Penner, G.P. Kokhanenko, and V.S. Shamanaev C2—43 

MULTIWAVE TRACE GAS ANALYZER BASED ON WAVEGUIDE TUNABLE CO2-LASER 
A.I. Karapuzikov,   G.G. Matvienko,   Yu.N. Ponomarev,   I.V. Sherstov,   A.I. Grishin, 
A.I. Petrov, and I.V. Ptashnik C2-44 

SIMULATION OF LIDAR SOUNDING OF METEOPARAMETERS OF THE ATMOSPHERE 
IN THE SPECTRAL WINDOW 2-2.4 ^m 
P.P. Geiko, G.G. Matvienko, O.A. Romanovskii, and O.V. Kharchenko C2-45 

OPTOACOUSTIC SOUNDING OF THE ATMOSPHERIC PARAMETERS AND THE   CHAN- 
NEL OF HIGH-POWER PULSED LASER RADIATION PROPAGATION IN THE AT- 
MOSPHERE 
L.G. Shamanaeva C2-46 

DOPPLER MEASUREMENT ACCURACY OF THE WIND PROFILE IN THE NONSTA- 
TIONARY SIGNAL REGIME 
A.P. Shelekhov C2-47 

VOLUME ACOUSTIC SCATTERING IN THE OCEAN 
V.E. Sklyarov and A.V. Berezutskii C2-48 

COMPARISON ANALYSIS OF THE STATISTICAL FEATURES OF THE BIOOPTICAL AND 
HYDROLOGICAL SEAWATER PARAMETERS 
G.V. Skorokhod, O.A. Bukin, M.S. Permyakov, A.Yu. Major, and T.I. Tarkhova 02-49 

EXPERIENCE ON LASER SENSING OF THE BAIKAL WATER FROM THE ICE COVER 
G.P. Kokhanenko,   I.E. Penner,   V.S. Shamanaev,   N.P. Budnev,   B.A. Tarashchanskii, 
and P.P. Sherstyankin C2-50 

Session C3.  AIRBORNE AND SPACEBORNE LIDARS AND THEIR 
APPLICATIONS. MODELS OF THE ATMOSPHERE. LASER BEAMS 
ON HIGH-ALTITUDE PATHS IN THE ATMOSPHERE AND SPACE 

Chairs: Prof. G.G. Matvienko, Prof. U.G. Oppel, and Dr. U.N. Sing 

Wednesday, June 27, 14:00-15:30. Main hall 

14:00 Invited. HOW PRECISELY AN EQUATION MUST DESCRIBE THE RETURN SIG- 
NAL OF A SPACE-BORNE LIDAR SYSTEM TO ALLOW FOR THE RETRIEVAL OF 
CLOUD PARAMETERS? 
A. Borovoi*, G. Czerwinski^, J. Ding^, U. OppeP, and L. Xu^ (^Institute of Atmos- 
pheric Optics SB RAS, Tomsk, Russia, ^Institute of Mathematics, L-M-University of 
Munich, Germany, ^Chengdu College of Information Engineering, China) C3—01 

Invited.  EYE-SAFE LASER TRANSMITTER FOR ATMOSPHERIC REMOTE SENS- 
ING APPLICATIONS 
U.N. Singh (NASA Langley Research Center, USA) C3-02 

14:30  PROJECT OF LIDAR INVESTIGATION OF THE EARTH FROM ONBOARD THE 
SMALL SPACE PLATFORMS 
G.G. Matvienko (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) C3-03 
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14:45  METHOD FOR RECONSTRUCTION OF THE HEIGHT WIND PROFILES FROM 
THE DATA OF THE SPACE DOPPLER LIDAR 
V.A. Banakhi, Ch. Werner2, N.p. Krivolutskiil, j. Laike2, I.N. Smalikhoi, and 
Y. Shtraikhert^ (^Institute of Atmospheric Optics SB RAS, Tomsk, Russia, ^DLR Insti- 
tute of Atmospheric Physics, Wessling, Germany) C3-04 

15:00  USING SATELLITE DATA FOR ESTIMATE TEMPERATURE CHARACTERISTICS 
OF AIR ON THE GROUND LEVEL 
S.A. Tashchilin and N.A. Abushenko (Institute of Solar - Terrestrial Physics SB RAS.,   C3-05 
Irkutsk, Russia) 

15:15  LIDAR SIGNAL IN THE DOUBLE SCATTERING APPROXIMATION AT PARAMET- 
RIC SETTING OF THE SCATTERING PHASE FUNCTION 
V.V. Bryukhanova and LV. Samokhvalov (Tomsk State University, Tomsk, Russia) €3-06 

POSTIERS Tuesday, June 26, 18:00-20:00 

NUMERICAL SIMULATION OF DOPPLER LIDAR DETECTION OF CLEAR AIR TURBU- 
LENCE 
V.A. Banakh, Ch. Werner, and I.N. Smalikho C3-07 

COMPARATIVE ANALYSIS OF POLARIZATION CHARACTERISTICS OF SCANNERS FOR 
AIRBORNE LIDARS 
A.V. Beresnev and A.A. Tikhomirov C3-08 

LIDAR MEASURMENTS OF TIME VARIATIONS OF THE VOLUMETRIC BACKSCAT- 
TERING COEFFICIENT 
B.T. Tashenov, V.A. Filippov, and R.V. Filippov C3-09 

POLARIZING CHARACTERISTICS OF DOUBLE SCATTERING RADIATION FROM DROP 
AND CRYSTAL CLOUDS 
I.V. Samokhvalov, V.V. Bryukhanova, and P.V.Kryganov C3-10 

EMPIRICAL  MODEL  OF  THE   SPECTRAL  BEHAVIOR  OF  THE  AEROSOL  OPTICAL 
THICKNESS OF THE ATMOSPHERE IN THE WAVELENGTH RANGE 0.44 TO 12 urn 
N.N. Shchelkanov C3-11 

Session C4.    OPTICAL AND MICROPHYSICAL PROPERTIES 
OF ATMOSPHERIC AEROSOL AND SUSPENSION IN WATER MEDIA 

Chairs: Prof. O.V. Kopelevich, Prof. M.V. Panchenko, and Prof. G. Wang 

Tuesday, June 26, 14:00-18:15. Main Hall 

14:00  Invited.    ASSESSMENT OF OPTICAL CHARACTERISTICS OF ATMOSPHERE AND 
OCEAN BY DATA FROM SATELLITE OCEAN COLOR SENSORS 
O.V. Kopelevich (Institute of Oceanology RAS, Moscow, Russia) C4-01 

14:30  ABOUT OPTICAL, THERMAL AND DYNAMIC    STRUCTURE OF COASTAL WA- 
TERS OF LAKE BAIKAL (DATA 1994, 1999) 
P.P. Sherstyankin,       M.N. Shimaraev,       V.V. Khokhlov,       V.N. Sergeeva,       and  C4-02 
V.N. Drozdov (Limnological Institute SB RAS, Irkutsk, Russia) 

14:45  INFORMATION  CONTENT  OF  SPECTRA OF  FACTORS  OF  BRIGHTNESS  FOR 
WATER ECOSYSTEMS 
B.L.Sukhorukov and LV.Novikov (Institute of Water Problems RAS, Rostov-na-Donu,   C4-03 
Russia) 
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15:00  INFLUENCE OF HEAVY METALS ON OPTICAL CHARACTERISTICS OF AQUE- 
OUS MEDIA 
A.Ya. Khairullina and V.A. Lapina (Institute of Physics, National Academy of Sciences, 
Minsk, Belarus) C4-04 

15:15  METHOD AND SOME RESULTS OF MEASUREMENT OF LIGHT ABSORPTION, 
DIRECT AND BACKSCATTERING SPECTRUMS IN LAKE BAIKAL WATER 
B.A. Tarashansky,   N.M. Budnev,   and  R.R. Mirgasov  (Applied Physics Institute  of 
Irkutsk State University, Irkutsk, Russia) C4-05 

Coffee break 15:30-16:00 

16:00  INFLUENCE OF CLOUD MICROPHYSICAL CHARACTERISTICS ON SOLAR RA- 
DIATION TRANSFER IN THE ATMOSPHERE 
M.V. Shatunova (Hydrometeorological Research Center of Russia, Moscow, Russia) C4-06 

16:15  AEROSOL RETRIEVAL FROM COMBINED SPECTRAL EXTINCTION AND AURE- 
OLE MEASUREMENTS 
M.A. Sviridenkov (Institute of Atmospheric Physics RAS, Moscow, Russia) C4-07 

16:30  CARBONACEOUS PARTICLES IN THE URBAN ATMOSPHERE 
Wang Gengchen, Kong Qinxin, Gu Zhifang, Wan Xiaowei (Institute of Atmospheric 
Physics, Beijing, China), and A.S. Emilenko (Institute of Atmospheric Physics RAS, 
Moscow, Russia) C4-08 

16:45 ANALYSIS OF DAY SKY SPECTRAL BRIGHTNESS IN NEPHELOMETRIC ANGLES 
OF SCATTERING 
V.N Korovchenko (Abai Kazakh State Pedagogical University, Alma-Ata, Kazakhstan), 
V.K. Oshlakov (Institute of Atmospheric Optics SB RAS, Tomsk, Russia), 
V.E. Pavlov (Institute for Water and Environmental Problems SB RAS, Barnaul, Rus- 
sia), and A.S. Shestukhin (Polzunov Altai State Technical University, Barnaul, Russia)    C4—09 

17:00 SEASONAL DYNAMICS OF THE AEROSOL EXTINCTION COEFFICIENTS IN THE 
HAZES OVER WEST SIBERIA 
V.N. Uzhegov and Yu.A. Pkhalagov (Institute of Atmospheric Optics SB RAS, Tomsk, 
Russia) C4-10 

17:15 ADVANTAGES OF USING CIRCULAR POLARIZED LIGHT IN LASER SENSING OF 
CRYSTAL CLOUDS 
B.V. Kaul, D.N. Romashov {Institute of Atmospheric Optics SB RAS, Tomsk, Russia), 
and I.V. Samokhvalov (Tomsk State University, Russia) C4-11 

17:30    LIGHT SCATTERING ON ICE CRYSTALS OF CIRRUS CLOUDS: JONES MATRIX 
A.G. Borovoi, I.A. Qr\shin(Institute of Atmospheric Optics SB RAS, Tomsk, Russia), 
and U.G Oppel (Institute of Mathematics, Muenchen, Germany) C4-12 

17:45 ABOUT MODELING THE EFFECT OF HUMIDITY ON THE AEROSOL OPTICAL 
CHARACTERISTICS USING WIDE LOGNORMAL PARTICLE SIZE DISTRIBU- 
TIONS 
M.V. Panchenko, V.V. Pol'kin, and S.A. Terpugova (Institute of Atmospheric Optics 
SB RAS, Tomsk, Russia) C4-13 

18:00  LIGHT SCATTERING BY MIXED CLOUDS 
A.G. Petrushin (Institute of Experimental Meteorology, Obninsk, Russia) C4-14 
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POSTERS Tuesday, June 26, 18:00-20:00 

COMBINED (SPECTRAL AND LANGMUIR)  METHOD FOR DETECTION OF WATER 
BASINS CONTAMINATED BY OIL PRODUCTS 
M.I. Allenov, V.G. Biryukov, N.D. Tretiakov, and S.G. Yudin C4-15 

DETERMINATION OF WATER BASINS MUDDINESS CREATED BY MINERAL PARTI- 
CLES CARRIED-OVER BY RIVERS 
M.I. Allenov, N.P. Ivanova, V.V. Ovchinnlkov, and N.D. Tretiakov C4-16 

HOLOGRAPHIC DIAGNOSTICS OF BIOLOGICAL MICROPARTICLES IN LIQUID MEDIA 
V.V. Dyomin, V.A. Mazur, A.V. Makarov, N.G.Melnik, and O.A. Timoshkin 

C4-17 
ELECTRICAL AND AEROSOL   ATMOSPHERIC CHARACTERISTICS FLUCTUATION IN 

TECTONIC ACTIVITY REGION 
G.G. Matvienko, A.I. Grishin, and V.A Alekseev 04-18 

OPTICAL PROPERTIES OF SALT PARTICLES OF A SEA AEROSOL (LABORATORY 
EXPERIMENT) 
T.V. Gubareva C4-19 

EXAMINATIONS OF STRUCTURE OF SALT PARTICLES OF A SEA AEROSOL (LABO- 
RATORY EXPERIMENT) 
T.V. Gubareva CA-20 

TRANSFORMATION OF THE SMOKE AEROSOL MICROSTRUCTURE AT THE AFTER - 
PYROLYSIS STAGE 
R.F. Rakhimov and V.S. Kozlov C4-21 

CORRELATION OF AEROSOL CHARACTERISTICS,  SOOT AND  METEOROLOGICAL 
PARAMETERS IN THE NEAR-GROUND AIR LAYER 
V.S. Kozlov, M.V. Panchenko, V.V. Polkin, S.A. Terpugova, and E.P. Yausheva C4-22 

SIMULTANEOUS  MEASUREMENTS OF AEROSOL ABSORPTION COEFFICIENT AND 
SOOT CONCENTRATION IN THE NEAR-GROUND AIR LAYER BY METHODS OF 
OPTICAL-ACOUSTICAL SPECTROMETRY AND DIFFUSE EXTINCTION 
V.S. Kozlov, M.V. Panchenko, A.B. Tikhomirov, and B.A. Tikhomirov C4-23 

POLARIZATION STRUCTURE OF THE MULTIPLE SCATTERING BACKGROUND OF 
THE SIGNAL REFLECTED BY CLOUD ICE CRYSTALS 
G.M. Krekov, M.M. Krekova, and D.M. Romashov C4-24 

EFFECT OF AIR BUBBLES IN SEA WATER ON THE FORMATION OF LIDAR SIGNAL 
M.M. Krekova, G.M. Krekov, and V.S. Shamanaev C4-25 

NUMERICAL  SIMULATION  OF  SAMPLING AEROSOL  PARTICLES  FROM  A HIGH- 
SPEED AIR FLOW 
A.A. Medvedev, V.S. Toporkov, S.G. Chemyi, S.V. Sharov, and D.V. Chirkov C4-26 

DAY SKY POLARIMETER FOR A SHORT-WAVE REGION OF THE SPECTRUM 
P.M. Zatsepin, A.S. Istomin, V.E. Pavlov, V.V. Pashnev, P.V Semenko, D.N. Trosh- 
kin, and E.A. Tuterev 04-27 

DIURNAL DYNAMICS OF THE AEROSOL EXTINCTION COEFFICIENTS IN THE HAZES 
OVER WEST SIBERIA 
Yu.A. Pkhalagov and V.N. Uzhegov 04-28 

DIURNAL  DYNAMICS  OF  THE  ATMOSPHERIC  HAZE  MICROSTRUCTURE  UNDER 
CONDITIONS OF ANOMALOUS AND USUAL TRANSPARENCY 
E.V. Makienko, R.F. Rakhimov, S.M. Sakerin, and D.M. Kabanov 04-29 
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LIGHT SCATTERING BY HEXAGONAL ICE CRYSTALS 
D.N. Romashov C4-30 

VARIATIONS    OF   THE    ATMOSPHERIC   TRANSPARENCY   CHARACTERISTICS    OF 
DIFFERENT SCALES (TOMSK, 1992-2000) 
S.M. Sakerin and D.M.Kabanov C4-31 

ANALYTICAL APPROXIMATION OF RAINDROP SIZE DISTRIBUTION FUNCTIONS 
S.V. Shamanaev 04-32 

RESULTS OF TESTS OF A SPECTRAL INTEGRATING NEPHELOMETER FOR ATMOS- 
PHERIC INVESTIGATIONS 
LA. Razenkov, A.P. Rostov, and N.A. Shefer 04-33 

NUMERICAL INVESTIGATION OF CHARACTERISTICS OF REFLECTED RADIATION 
GENERATED THE LIGTH PILLARS IN ATMOSPHERE 
O.V. Shefer 04-34 

ABOUT  OPTICAL,   THERMAL  AND   DYNAMIC  STRUCTURES   SELENGA  SHALLOW 
WATERS OF LAKE BAIKAL 
P.P. Sherstyankin, L.N. Kuimova, I.V. Ivanovskaya 04-35 

USE OF THE  METHOD BY X-RAY SPECTROMETRY TO ANALYZE ATMOSPHERIC 
AEROSOLS 
A.N.Smagunova, O.M.Karpukova, E.N.Korjova, and V.A.KozIov 04-36 

STUDY OF AEROSOL CONDENSATION ACTIVITY IN DIFFERENT AIR MASSES 
S.A. Terpugova, M.V. Panchenko, and E.P. Yausheva 04-37 

MODEL  ESTIMATES  OF REGULARITIES  IN FORMATION OF NEAR-HORIZON SKY 
BRIGHTNESS IN THE VISIBLE AND THERMAL SPECTRAL RANGE 
S.M. Sakerin, T.B. Zhuravleva, and I.M. Nasretdinov 04-38 

VAPORIZATION OF THE AEROSOL PARTICLES BY TEA CO2 LASER INSIDE SINGLE 
PARTICLE MASS SPECTROMETER 
N.N. Belov, N.G. Belova, and T. Baer 04-39 

DIFFERENT REMOTE SENSING METHODS FOR MEASURING BIOOPTICAL PARAME- 
TERS OF THE SEA WATER 
O.S. Tsareva and A.N. Pavlov 04-40 

SP-4M   SOLAR   PHOTOMETER   FOR   SCIENTIFIC   MONITORING   OF   THE   ATMOS- 
PHERIC TRANSPARENCY CHARACTERISTICS 
S.M. Sakerin, D.M. Kabanov, and S.A. Turchinovich 04-41 

NUMERICAL ANALYSIS OF THE INSTRUMENTATION MATRIX OF THE POLARIZA- 
TION MEASURER 
V.G. Oshlakov and Yu.G. Borkov 04-42 

Session C5.  TRANSPORT AND TRANSFORMATION OF AEROSOL AND GAS 
COMPONENTS IN THE ATMOSPHERE 

Chairs: Prof. B.D. Belan, Prof. G.S. Rivin, and Prof. V.N. Aref'ev 

Wednesday, June 27, 8:30-13:00. Small Hall 

8:30 PRELIMINARY RESULTS OF INVESTIGATION OF THE AEROSOL OPTICAL 
DEPTH AND COLUMNAR WATER VAPOR OF THE ATMOSPHERE IN THE 
IRKUTSK REGION 05-01 
S.M. Sakerin, D.M. Kabanov (Institute of Atmospheric Optics SB RAS, Tomsk, Rus- 
sia), V.V. Koshelev, and A.Yu. Shaiin (Institute of Solar-Terrestrial Physics SB RAS, 
Irkutsk, Russia) 
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8:45    OBSERVATIONS ON LOCATION OF THE DYNAMICS OF OROGRAPHIC WAVE 
CLOUDS OVER THE BAIKAL LAKE 
T.N. Bibikova and E.V. Jurba (Moscow State University, Russia) C5-02 

9:00 ESTIMATION OFANTROPOGENEOUS LOAD ON PROTECTED REGION USING 
THE CLIMATIC INFORMATION 
G.S. Rlvin and P.V. Voronina (Institute of Computational Technologies SB RAS, No- 
vosibirsk, Russia) C5—03 

9:15 A MODEL OF LOCAL DYNAMIC INTERACTION OF A WATER RESERVOIR AND 
THE ATMOSPHERE AT SURFACE ROUGHNESS 
V.A. Shlychkov (Institute for Water and Environmental Problems SB RAS, Novosi- 
birsk, Russia) . C5—04 

9:30    GENERATION OF SULFATE AEROSOL BY A SURFACE OF DRIED UP LAKE 
LA. Sutorikhin (Institute for Water and Environmental Problems SB RAS, Barnaul, 
Russia) and A.E. Kaplinsky (University of Antwerp UIA, Antwerpen, Belgium) C5-05 

9:45 FEATURES OF DISTRIBUTION OF GROUND LEVEL CONCENTRATIONS OF 
OZONE AND NITROGEN OXIDES UNDER PHOTOCHEMICAL PROCESSES IN 
THE BAIKAL REGION 
V.P. Butukahnov, G.S. Zhamsueva, A.S. Zayakhanov, Yu.L. Lomukhin, and B.Z. Tzy- 
dypov (Department of Physical Problems, Buryat Science Center SB RAS, Ulan-Ude, 
Russia) C5-06 

10:00  TRANSFORMATION OF A SEA AEROSOL UNDER ACTIVITY OF THE RADIOAC- 
TIVE FACTOR 
T.V. Gubareva (Bratsk State Technical University, Russia) C5-07 

10:15   PROPAGATION OF IMPURITY FROM PULSE SOURCE IN TURBULENT ATMOS- 
PHERE: REMOTE SENSING AND MATHEMATICAL SIMULATION 
Yu.S. Balin, A.D.Yershov (Institute of Atmospheric Optics SB RAS, Tomsk, Russia), 
A.L Bril, V.P. Kabashnikov, V.M. Popov, and A.P. Chaikovskiy (Institute of Physics, 
National Academy of Sciences, Minsk, Belarus) C5-08 

10:30  BUOYANT PLUME RISE IN TURBULENT ATMOSPHERE 
V.D. Perminov (Central Aerohydrodynamic Institute, Zhukovsky, Russia) C5—09 

Coffee break 10:45-11:00 

11:00  DISTRIBUTION OF KINETIC ENERGY OF TURBULENCE AND OPTICAL INSTA- 
BILITY OF A TERRESTRIAL ATMOSPHERE ABOVE TERRITORY OF THE CIS 
P.G. Kovadlo (Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia) C5-10 

11:15 CERTAIN RESULTS OF COMPARISON FOR DATA OF SIMULATION OF ACID 
AEROSOL AND SATELLITE MONITORING OF RADIATION CHARACTERISTICS 
OF THE CLOUDY/CLOUDLESS ATMOSPHERE 
V.V. Kozoderov and V.D. Egorov (Institute of Computational Mathematics RAS, Mos- 
cow, Russia) C5-11 

11:30  A MATHEMATICAL MODEL OF AEROSOL CLOUD FORMATION 
LR. Abunyayev, LN. Lazovik, and G.S. Kudryashev (Irkutsk Military Aviation Engi- 
neering Institute, Russia) 05—12 

11:45 THERMODYNAMIC MODELING OF ANTHROPOGENIC IMPACT ON CHEMICAL 
COMPOSITION OF PRECIPITATION 
Ye.V. Kuchmenko, B.M. Kaganovich, and Ye.V. Molozhnikova (Institute for Power 
Engineering Systems SB RAS, Irkutsk) 05—13 
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12:00  RESEARCH OF A TURBULENT STATE OF THE LOWER ATMOSPHERE 
P.G. Stafeev, G.V. Buhlova, and N.P. Krasnenko (Institute for Optical Monitoring SB 
RAS, Tomsk, Russia) C5-14 

12:15   METROLOGICAL SUPPLYING FOR GAS HUMIDITY MEASUREMENTS 
N.L Dubovikov, O.V. Podmurnaya, and O.L Gudkov (Eastern-Siberian Scientific- 
Research Institute for Physics-Technical and Radio Engineering Measurements, Irkutsk, 
Russia) C5-15 

12:30  DEVICE  FOR INVESTIGATION OF HEAT,  HUMIDITY,  AND AEROSOL PARTI- 
CLES GROUND FLOWS 
A.P. Rostov, A.L. Afanasiev, and A.P. Ivanov (Institute of Atmospheric Optics SB 
RAS, Tomsk, Russia) C5-16 

12:45  OPTICAL AND MICROPHYSICAL URBAN AEROSOLS MODELS 
L.S. Ivlev, A.V. Vasilyev (Scientific Research Institute of Physics of St. Peterburg 
State University, Petrodvorets, Russia), B.D. Belan, M.V. Panchenko, and S.A. Ter- 
pugova (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) C5-17 

POSTERS Tuesday, June 26, 18:15-20:00 

MEASUREMENTS OF METHANE CONTENT IN THE ATMOSPHERIC BOUNDARY LAYER 
AND IN THE ATMOSPHERIC DEPTH 
V.N. Arefev, Yu.L Baranov, E.L. Baranova, G.L Bougrim, N.Ye. Kamenogradsky, 
and F.V. Kashin C5-18 

CARBON DIOXIDE IN THE CONTINENTAL ATMOSPHERE 
V.N. Arefev, N.Ye. Kamenogradsky, F.V. Kashin, V.K. Semyonov, V.P. Sinyakov, 
and L.L Sorokina C5—19 

ATMOSPHERIC SPECTRAL TRANSPARENCY IN THE ISSYK KUL LAKE REGION 
V.N. Arefev, K.N. Visheratin, F.V. Kashin, S.S. Khmelevtsov, V.K. Semyonov, and 
L.L Sorokina C5-20 

WATER VAPOR IN THE CONTINENTAL ATMOSPHERE 
V.N. Arefev,  N.Ye.  Kamenogradsky,  F.V.  Kashin, V.P.  Ustinov,  V.K. Semyonov, 
V.P. Sinyakov, and L.L Sorokina C5-21 

INVESTIGATION  OF   PROCESSES   OF  TRANSPORTATION,   DIFFUSION  AND  TRANS- 
FORMATION OF SULPHUR AND NITROGEN COMPOUNDS ALONG THE ATMOS- 
PHERE LAYER ADJACENT TO THE LAKE BAIKAL SURFACE BY MEANS OF THE 
NUMERICAL MODEL 
V.L. Makukhin and B.K. Arguchintsev C5-22 

QUANTITATIVE ESTIMATION OF THE VALUE OF SEDIMENTATION OF SOME HEAVY 
METALS ON THE SURFACE OF SOUTHERN BAIKAL AND ADJACENT SPECIALLY 
PROTECED TERRITORIES IN DIFFERENT SEASONS 
V.L. Makukhin and V.L. Potemkin C5-23 

ATMOSPHERIC  CONVECTION  AND  ITS  ROLE  IN THE  VERTICAL TRANSPORT  OF 
AEROSOLS: MODELS AND ESTIMATES 
V.M. Mal'bakhov, P.Yu. Pushistov, and B.A. Shiychkov C5-24 

SURFACE   OZONE   MEASUREMENTS   IN   THE   TRANSCONTINENTAL   EXPERIMENTS 
«TROICA» 
T.A. Markova, N.F. Elansky, N.P. Shakina, and A.P. Ivanova C5-25 

OPTOACOUSTIC GAS-ANALYZER FOR THE MEASUREMENTS OF CARBON MONOX- 
IDE CONCENTRATION IN THE FIRE AREA 
V.S. Safonov and V.A. Kapitanov C5-26 
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RESULTS OF USE OF PARAMETRIC SPECTRAL ESTIMATION METHOD FOR PROC- 
ESSING OF METEOROLOGICAL DATA 
N.A. Shefer, LA. Razenkov, and A.P. Rostov C5-27 

MORE   ACCURATE   DEFINITIION   OF  TECTONIC   FAULTS   LOCATION   BY   IN   SITU 
MEASUREMENTS OF CLOUDINESS 
T.N. Bibikova, T.A. Proskurjakova, E.V.Jurba, and V.A.Alekseev C5-28 

MEASUREMENT OF TURBULENT FLUXES OF SCALARS IN THE SURFACE LAYER OF 
THE ATMOSPHERE 
A.L. Afanas'ev, V.A. Banakh, and A.P. Rostov 05-29 

CONNECTION BETWEEN TEMPERATURE VARIATIONS AND SEISMICITY IN CRIMEA 
REGION 
T.N. Bibikova, E.S. Rembovskaya, T.A. Proskurjakova, E.V.Jurba, and V.A.Alekseev      C5-30 

Session C6.  DIAGNOSTICS OF STATE AND FUNCTIONING OF PLANTS' BIO 
SYSTEMS 

Chairs: Prof. Yu.N. Ponomarev and Prof. V.V. Kozoderov 
Wednesday, June 27, 14:00-17:15. Small Hall 

14:00 PHYSICAL AND BIOLOGICAL ASPECTS OF TRANSFORMATION OF SOLAR RA- 
DIATION IN THE «SNOW-ICE-WATER-AQUATIC PLANT SUSPENSION* SYSTEM 
AT THE DEVELOPMENT OF THE SPRING PENETRATING CONVECTION IN 
LAKES OF POLAR AND MID-LATITUDES 
P.Yu. Pushistov, V.K. levlev, and V.A. Shlychkov (Institute of Water and Environ- 
mental Problems SB RAS, Novosibirsk, Russia) C6-01 

14:15 ESTIMATION OF THE ADDITIONAL EMISSION OF CO2 BY FOREST AREAS AT 
ANTHROPOGENIC POLLUTION OF AIR 
B.G. Ageev, Yu.N. Ponomarev, V.A. Sapozhnikova, and K.M. Firsov (Institute of At- 
mospheric Optics SB RAS, Tomsk, Russia) 

14:30 MEASUREMENT OF CHLOROPHYLL «A» CONCENTRATION ON THE SEA SUR- 
FACE WITH THE HELP OF SEAWIFS 
E.A. Shtraikhert   and   S.P. Zakharkov   (Pacific   Oceanological   Institute   FEB   RAS, 
Vladivostok, Russia) C6-03 

14:45  THE CALIBRATION OF THE SEAWIFS DATA BY SHIPBORNE MEASUREMENTS 
E.A. Shtraikhert   and   S.P. Zakharkov   (Pacific   Oceanological   Institute   FEB   RAS, 
Vladivostok, Russia) C6-04 

15:00  THE CONTENT OF CHLOROPHYLL IN TREES RESEARCH BY SPECTROPHO- 
TOMETRIC AND LIDAR METHODS 
N.L. Fateeva,   G.G. Matvienko,   A.L Grishin,   O.A. Romanovskii,   O.V. Kharchenko 
(Institute   of Atmospheric   Optics  SB  RAS,   Tomsk,   Russia),   N.A. Vorob'eva,   and 
A.P. Zotikova (Forestry Institute SB RAS, Tomsk, Russia) C6-05 

15:15  VEGETATIVE   COVER   BY   OBSERVATIONS   FROM   THE   SPACE:   ACCURACY 
CHARACTERISTICS FOR ESTIMATION OF PARAMETERS OF ITS CONDITION 
V.V. Kozoderov and V.S. Kosolapov (Institute of Computational Mathematics RAS, 
Moscow, Russia) C6-06 

C6-02 

Coffee break 15:30-16:00 
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16:00 RS DIAGNOSTICS OF FOREST ECOLOGICAL AND RESOURCE POTENTIAL IN 
BAIKAL BASIN 
N.V. Malysheva, O.L. Orlova, LA. Voukolova, S.V. Knjazeva, and T.A. Zolina (AU- 
Russian Scientific Research & Information Center for Forest Resources, Moscow, Russia)      C6-07 

16:15  GEOINFORMATION ANALYSIS OF THE EFFECT OF ATMOSPHERIC POLLUTION 
ON VEGETATION BIOSYSTEMS USING PICTURES MADE FROM SPACE 
Yu.M. Polischuk, V.V. Ryukhko, O.S. Tokareva, and M.N. Alekseeva (Institute of Oil 
Chemistry SB RAS, Tomsk, Russia) C6-08 

16:30 USING THE SATELLITE DATA NOAA/AVHRR FOR MONITORING OF DYNAMIC 
VEGETATION COVER IN  SIBERIA 
S.A. Tashchilin and N.A. Abushenko (Institute of Solar - Terrestrial Physics SB RAS, 
Irkutsk, Russia) C6-09 

16:45  IDENTIFICATION OF THE SPECIES COMPOSITION AND EVALUATION OF THE 
PRODUCTIVITY OF FOREST TERRITORIES FROM SATELLITE VIDEODATA 
K.G. Kolodnikov and K.T. Protasov (Institute of Atmospheric Optics SB RAS, Tomsk, 
Russia) C6-10 

17:00 NONPARAMETRIC CLASSIFICATION ALGORITHM OF CLUSTER ANALYSIS OF 
THE LARGE VASYUGAN BOG FROM THE DATA OF THE AVHRR/NOAA DE- 
VICE 
N.V. Tkalicheva and K.T. Protasov (Institute of Atmospheric Optics SB RAS, Tomsk, 
Russia) C6-11 

Session Dl.    MAGNETOSPHERE-IONOSPHERE INTERACTIONS 

Chairs: Prof. V.A. Kovalenko and Dr. V.I. Sazhin 

Tuesday, June 26, 8:30-12:30. Main Hall 

8:30    GEOMAGNETIC CONTROL OF THE SPECTRUM OF TRAVELING IONOSPHERIC 
DISTURBANCES BASED ON DATA FROM A GLOBAL GPS NETWORK 
E.L. Afraimovich, E.A. Kosogorov, O.S. Lesyuta, and I.L Ushakov (Institute of Solar- 
Terrestrial Physics SB RAS, Irkutsk, Russia), and A.F. Yakovets (Institute of Iono- 
sphere, Almaty, Kazakhstan) Dl-01 

8:45 VARIATIONS OF EMISSION BRIGHTNESS OF 557.7 nm MORE EQUATORIAL 
THEN LOW-LATITUDE BOUNDARY OF AURORAL BACKGROUND GLOW BE- 
FORE BREAKUP START 
V.A. Velichko,  R.N. Boroev,  G.V. Borisov,  and D.G. Baishev (Institute of Cosmo- 
physical Researches and Aeronomy, Yakutsk, Russia) Dl—02 

9:00    RELATIONSHIP OF PCA EVENTS AND ENERGETIC ELECTRON PRECIPITATIONS 
WITH FLUXES OF PROTONS AND RELATIVISTIC ELECTRONS ON THE GEO- 
STATIONARY ORBIT 
V.A. Kuzmin (Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia)       Dl—03 

9:15 IONOSPHERIC MANIFESTATIONS OF GEOMAGNETIC PULSATIONS IN HIGH 
LATITUDES 
Y.V. Lipko, R.A. Rakhmatulin, A.Yu. Pashinin (Institute of Solar-Terrestrial Physics 
SB RAS, Irkutsk, Russia) Dl-04 

9:30    SOME OBSERVATIONAL FEATURES OF MID-LATITUDE AURORAS AND EMIS- 
SION   PERTURBATIONS   IN  THE   UPPER  ATMOSPHERE   DURING  MAGNETIC 
STORMS OVER THE REGION OF EAST SIBERIA 
A.V. Mikhalev (Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia) Dl-05 
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9:45    NON THERMAL PROFILE OF THE 557.7 nm [OI] IN AURORA 
V.M. Ignatyev and S.V. Nickolashkin (Institute of Cosrnophysical Researches and Aer- 
onomy, Yakutsk, Russia) 

10:00  Solar activity effects on the storm variation of fo F2 at middle latitudes 
N.M. Polekh, O.M. Pirog, and L.V. Chistyakova (Institute of Solar-Terrestrial Physics 
SB RAS, Irkutsk, Russia) Dl-07 

10:15  USING OF THE INCOHERENT SCATTER DATA FOR THE ESTIMATION OF THE 
THERMOSPHERE GAS COMPOSITION 
L.A. Shchepkin,    G.P. Kushnarenko,    and   G.M.    Kuznetsova   (Institute   of   Solar- 
Terrestrial Physics SB RAS, Irkutsk, Russia) 

10:30  IONOSPHERIC  OBSERVATION  DURING JULY   15-16,   2000  MAJOR  GEOMAG- 
NETIC STORM 
B.G. Shpynev, A.V. Medvedev, V.E. Nosov, G.A. Zherebtsov, A.P. Potekhin, and 
A.V. Zavorin (Institute of Solar-Terrestrial Physics SB RAS, Irkutsk) Dl-09 

Coffee break 10:45-11:00 

11:00  A MODEL STUDY OF THE RESPONSE OF THE MID-LATITUDE IONOSPHERE TO 
A GREAT GEOMAGNETIC STORM OF SEPTEMBER 25, 1998 
A.V. Tashchilin, E.B. Romanova, and B.G. Shpynev (Institute of Solar-Terrestrial Phys- 
ics SB RAS, Irkutsk, Russia) Dl-10 

11:15   LOCAL INCREASE  OF FIELD-ALIGNED CURRENT INTENSITY BEFORE A SUB- 
STORM ONSET 
V.A. Velichko, R.N. Boroyev, and D.G. Baishev (Institute of Cosrnophysical Researches 
and Aeronomy, Yakutsk, Russia) 

11:30   SIGNATURES OF MAGNETIC FIELD LINE RECONNECTION 
H.K. Biemat*'2,    V.S. Semenov^,     N.V. Erkaev*,     S. M'uhlbachler^'2,     C.J. FarrugiaS 
(^Space Research Institute AAS, Graz, Austria, ^University of Graz, Austria, 
3St.Petersburg State University, Russia, ''Institute of Computational Modelling SB RAS, 
Krasnoyarsk, Russia, ^University of New Hampshire, USA) 

11:45   GENERATION OF AN ELECTRIC POTENTIAL DIFFERENCE DUE TO MHD SLOW 
SHOCKS PROPAGATING ALONG THE lO FLUX TUBE 
D. Langmayri'2, N.V. Erkaev^, V.S. Semenov*, V.A. Shaidurov^-S, jj.K. Biernatl>2, 
H.O. Ruckeri'2, D.F. Vogl^ S. M'uhlbachlefl-^ (\Space Research Institute AAS, Graz, 
Austria, '^University of Graz, Austria, ^Institute of Computational Modelling SB RAS, 
Krasnoyarsk, Russia, ^St.Petersburg State University, Russia, ^Krasnoyarsk State Uni- 
versity, Russia) Dl-13 

12:00  THE ANALYSIS  OF THE INCLINED FAST SHOCK INCLUDING PRESSURE ANl- 
SOTROPY 
D.F. Vogl*, N.V. Erkaev2, H.K. Biemati'3, H.O. RuckerL^, S. M'uhlbachleri-3, 
D. Langmayr*'^ ('Space Research Institute AAS, Graz, Austria, ^Institute of Computa- 
tional Modelling SB RAS, Krasnoyarsk, Russia, ^University of Graz, Austria) Dl-14 

12:15   STUDIES OF DAYSIDE MAGNETOPAUSE EROSION ON GEOSTATIONARY ORBIT 
USING WIND AND GOES DATA (1995-1998) 
S. M'uhlbachleri'2, C.J. Farrugia^, H.K. Biematl-^, V.S. Semenov*, N.V. Erkaev^, 
D.F. VoglS D. Langmayr*'2, R.P. Lepping«, K.W. Ogilvie«, H. Singer' (^Space Research 
Institute AAS, Graz, Austria, '^University of Graz, Austria, ^University of New Hamp- 
shire, USA, *St.Petersburg State University, ^Institute of Computational Modelling SB 
RAS, Krasnoyarsk, ^NASA Goddard Space Flight Center, USA, ''NOAA Space Environ- 
ment Center, Boulder, USA) Dl-15 
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POSTERS Tuesday, June 26, 18:15-20:00 

INSTANTANEOUS IONOSPHERE RESPONSE TO THE MAGNETIC FIELD CHANGE 
E.L. Afraimovich, E.A. Kosogorov, L.A. Leonovich, O.S. Lesyuta, and I.I. Ushakov        Dl-16 

BEHAVIOR    OF    IONOSPHERE    OVER    KHARKOV    DURING   THE    GEOMAGNETIC 
STORMS 
Ye.I. Grigorenko, V.N. Lysenko, and S.V.Chernyayev Dl-17 

ENERGETIC ELECTRON PRECIPITATION AND CONVECTION ELECTRIC FIELD DUR- 
ING THE HIGH SPEED SOLAR WIND STREAMS 
V.A. Kuzmin Dl-18 

LONGITUDE-DEPENDENT PECULIARITIES IN THE RESPONSE OF IONOSPHERE TO 
GEOMAGNETIC STORM Dl-19 
E.S. Kazimirovsky, O.M. Pirog, N.M. Polekh, and L.V. Chistyakova 

REACTION OF  F1   IONOSPHERIC  LAYER ON THE  ACTION OF  MAGNETOSPHERIC 
PROCESSES IN THERMOSPHERE 
L.A. Shchepkin and G.P. Kushnarenko Dl-20 

ESTIMATIONS OF THE YEAR TO YEAR CHANGEABILITY OF GAS COMPOSITION AT 
120 km OVER IRKUTSK WITH HELP OF MEASUREMENTS OF THE Fl-LAYER 
DEGREE DEVELOPMENT 
L.A. Shchepkin, G.P. Kushnarenko, and G.M. Kuznetsova Dl—21 

MAIN  IONOSPHERIC  TROUGH   POLAR  WALL   BOUNDARY   IN  MORNING  SECTOR 
DURING MAGNETO-QUIET CONDITIONS 
A.E. Stepanov, V.L. Khalipov, and E.D. Bondar Dl-22 

IONOSPHERE EFFECTS OF SOLAR ECLIPSE ON AUGUST 11, 1999 
V.I.Taran and Ye.I. Grigorenko Dl-23 

PECULIARITIES OF TOPSIDE HYDROGEN ION BEHAVIOR OVER KHARKOV 
V.I. Taran, Ye.I. Grigorenko, and G.A. Kiyashko Dl-24 

IONIZED   AND   NEUTRAL   UPPER   ATMOSPHERE   COMPONENT   PARAMETERS   OB- 
TAINED FROM INCOHERENT SCATTER DATA 
D.A. Dzyubanov, V.I. Taran, and V.K. Bogovsky Dl-25 

AZIMUTHAL   ASYMMETRY   OF   IONOSPHERE   REGIONS   WITH   FLOWING   IN   AND 
FLOWING OUT FIELD-ALIGNED CURRENTS DURING THE SUBSTORM EXPAN- 
SION PHASE ONSET 
V.A. Velichko, R.N. Boroyev, and M.G. Gelberg Dl-26 

E-LAYER PEAK HEIGHT VARIATIONS DURING GEOMAGNETIC DISTURBANCES 
T.G. Zhivolup Dl-27 

IMF INFLUENCE ON THE IONOSPHERE FMIN PARAMETER VARIATIONS 
E.K. Zikrach and L.D. Filippov Dl-28 

SIMULTANEOS OBSERVATIONS  OF NARROW TROUGHS OF lONIZATION IN BOTH 
HEMISPHERES Dl-29 
L.V. Shestakova, E.K. Zikrach, and A.E. Stepanov 

ELECTRIC FIELD GENERATION IN THE PLASMA SHEET 
V.V. Denissenko and A.V. Kitaev Dl-30 

PROPAGATION OF SLOW MHD WAVES ALONG THE DIPOLE MAGNETIC TUBES 
N.V. Erkaev and V.A. Shaidurov Dl-31 
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INFLUENCE OF THE CURVATURE AND THICKNESS OF THE MAGNETOPAUSE ON ITS 
INSTABILITY Dl-32 
LL. Archoukova and N.V. Erkaev 

INVESTIGATION  OF  RESPONSE  FUNCTION  OF  EARTH  RADIATION BELT  ON THE 
LARGE-SCALE INCREASE OF SOLAR WIND 
LV. Koshlyak Dl-33 

CONSERVATION PRINCIPLE IN SIMULATION OF SELF-ORGANIZATION FOR ATMOS- 
PHERIC AND IONOSPHERIC PROCESSES 
Yu.L Rusinov Dl-34 

Session D2.    INHOMOGENEOUS STRUCTURE OF IONOSPHERE 

Chairs: Prof. V.E. Kunitsyn and Dr. A.P. Potekhin 

Tuesday, June 26, 14:00-16:15. Small Hall 

14:00  RESPONSE OF THE IONOSPHERE TO SMALL AND LARGE SOLAR FLARES AS 
DEDUCED USING DATA FROM THE GLOBAL GPS NETWORK 
E.L. Afraimovich, A.T. Altynsev, V.V. Grechnev, and I.A. Leonovich (Institute of So- 
lar-Terrestrial Physics SB RAS, Irkutsk, Russia) D2-01 

14:15  AIRGLOW CHARACTERISTICS OF ARTIFICIAL FEATURES AT THE TWILIGHT 
TIME AT UPPER-ATMOSPHERIC HEIGHTS 
G.S. Kudryashev and V.G. Kovtunenko (Irkutsk Military Aviation Engineering Insti- 
tute, Irkutsk, Russia) D2-02 

14:30  OBSERVATION OF POWERFUL COHERENT ECHOES DURING JULY 15-16, 2000 
MAJOR GEOMAGNETIC STORM 
O.L Berngardt, G.A. Zherebtsov, A.P. Potekhin, and B.G. Shpynev (Institute of So- 
lar-Terrestrial Physics SB RAS, Irkutsk, Russia) D2-03 

14:45  ON  KINETIC  THEORY  OF  THE  ION-ACOUSTIC  INSTABILITY  IN THE  IONO- 
SPHERIC E-REGION 
Yu.A. Sukovatov (Altai State University, Barnaul, Russia) D2-04 

15:00  ANNUAL AND INTERANNUAL CHANGES OF PARAMETERS SPORADIC E-REGION 
OF IONOSPHERE ABOVE EAST SIBERIA AND NORTHEAST OF RUSSIA 
A.V. Vinitskij, V.V. Kazantseva (Institute of Space Researches and Distributions of 
Radio Waves, Paratunka, Kamchatka, Russia), V.F. Petrukhin, E.A. Ponomarev, and 
N.A. Sutyrin (Institute of Solar - Terrestrial Physics SB RAS, Irkutsk, Russia) D2-05 

15:15  ANOMALOUS STATE OF THE UPPER ATMOSPHERE IN 1984-1985 
A.V. Vinitsky, V.V. Kazantseva (Institute of Space Research and Radio Waves Propa- 
gation, Paratunka, Kamchatka, Russia), V.D. Kokourov, V.F. Petrukhin, and N.A. 
Sutyrin (Institute of Solar-Terrestrial Physics SB RAS, Irkutsk) D2-06 

Coffee break 15:30-16:00 

16:00   ANALYSIS OF STABILITY OF TOPSIDE IONOSPHERE PLASMA 
M.V. Tolstikov and V.B. Ivanov (Irkutsk State University, Russia) D2-07 
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POSllERS Tuesday, June 26, 18:15-20:00 

INHOMOGENEOUS   STRUCTURE   OF   THE   HIGH-LATITUDE   IONOSPHERE   AS   OB- 
SERVED AT NORILSK 
Yu.V. Lipko D2-08 

VARIATION OF SPECTRUM OF IONOSPHERIC INHOMOGENEITIES DURING SOLAR 
ECLIPSE 
I.N. Poddelsky D2-09 

COMPARISON OF THE DATA FROM THE IRKUTSK INCOHERENT SCATTER RADAR 
WITH INTERNATIONAL IONOSPHERIC MODEL IRI-95 
A.P. Potekhin, O.L Berngardt, A.V. Zavorin, B.G. Shpynev, and A.V. Tashilin D2-10 

INFLUENCE OF THE DYNAMIC ATMOSPHERE CONDITIONS ON ABSORPTION AND 
REFLECTION OF RADIOWAVES AND ON PROBABILITY OF OBSERVATIONS OF 
THE SPORADIC E-LAYER IONOSPHERE 
V.F. Petrukhin, E.A. Ponomarev, and N.A. Sutyrin D2—11 

SEASONAL VARIABILITY OF DIURNAL VARIATIONS OF PROBABILITIES OBSERVA- 
TIONS OF A SPORADIC E-LAYERS OF AN IONOSPHERE ABOVE EAST SIBERIA 
IN A DEPENDENCE OF THE SOUNDING FREQUENCY 
V.F. Petrukhin, E.A. Ponomarev, and N.A. Sutyrin D2-12 

ORIGIN AND EVOLUTION OF ATMOSPHERE AND IONOSPHERE STRATIFIED STRUC- 
TURE D2-13 
Yu.L Rusinov 

Session D3.    METHODS FOR REMOTE SENSING OF IONOSPHERE 
AND THERMOSPHERE 

Chairs: Prof. E.L. Afraimovich and Dr. V.D. Tereshchenko 

Wednesday, June 27, 16:00-18:30. Main Hall 

16:00  Invited.    RADIOTOMOGRAPHY OF IONOSPHERE AND ATMOSPHERE 
V.E. Kunitsin (Moscow State University, Russia) and V.D. Tereshchenko (Polar Geo- 
physics Institute, Murmansk, Russia) D3—01 

16:30  DIAGNOSTICS   OF   IONOSPHERE   INHOMOGENEITIES   BY  THE   METHOD   OF 
VERTICAL DOPPLER SOUNDING: NUMERICAL EXPERIMENT 
A.V. Barabanov and V.B. Ivanov (Irkutsk State University, Russia) D3-02 

16:45  RECONSTRUCTING   OF   HIGH-ALTITUDE   PROFILE   OF   ELECTRON  CONCEN- 
TRATION IN IONOSPHERE WITH USING SIGNALS OF SATELLITE RADIONAVI- 
GATIONAL SYSTEMS 
D.A. Rizshkov and V.V. Chernuhov (Irkutsk Military Aviation Institute, Russia) D3-03 

17:00  METHODS FOR DESCRIBING OUTPUT SIGNALS OF THE CHIRP-SONDE 
M.A. Davydenko, O.I. Berngardt, N.V. Ilyin, S.Ya. Mikhailov, and V.E. Nosov (Insti- 
tute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia) D3-04 

17:15  USE OF METHODS OF INTEGRAL REPRESENTATION FOR FIELD MOMENTS IN 
PROBLEMS   OF   TOMOGRAPHIC   DIAGNOSTICS   OF   THE   EARTH'S   TROPO- 
SPHERE AND IONOSPHERE 
A.V. Kulizhsky, S.N. Kolesnik, and M.V. Tinin (Irkutsk State University, Russia) D3-05 
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17:30  LOW-LATITUDE  IONOSPHERE  DIAGNOSTIC  USING lONOGRAM  OF TRANSE- 
QUATORIAL HP PROPAGATION 
V.I. Kurkin, G.V. Kotovich, S.N. Ponomarchuk (Institute of Solar-Terrestrial Physics 
SB RAS, Irkutsk, Russia), S.J. Anderson, and B.D. Ward (Defense Science Technology D3-06 
Organization, Australia) 

17:45  RECONSTRUCTION OF E-LAYER ELECTRON DENCITY PROFILE FROM FARA- 
DAY MEASUREMENT AT IRKUTSK IS RADAR 
B.G. Shpynev (Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia) D3-07 

18:00  MF RADAR SOUNDING OF THE POLAR MESOSPHERE IN SUMMER 1999 
V.D. Tereshchenko, E.B. Vasil'ev, S.M. Chernyakov, M.V. Yakimov, N.A. Ovchin- 
nikov, V.A. Tereshchenko, and A.M. Tarichenko (Polar Geophysical Institute RAS, 
Murmansk, Russia) D3-08 

18:15  SOLAR-TERRESTRIAL OPTICS AS AN INFORMATION BASIS FOR MODELLING 
AND FORECASTING OF THE IONOSPHERIC AND SPACE WEATHER 
S.V. Avakyan (Federal Research Center ^Vavilov State Optical Institute», St.Peters- 
burg, Russia) D3-09 

POSTERS Tuesday, June 26, 18:15-20:00 

FEATURES OF THE IONOSPHERE PARAMETERS MEASUREMENT BY CORRELATION 
PROCESSING OF INCOHERENT SCATTER SIGNAL 
V.N. Lysenko, A.N. Eryomin, and Yu.V. Cherniak D3-10 

INVESTIGATIONS OF THE IRKUTSK INCOHERENT RADAR DIRECTIONAL PATTERN 
BASED ON RESULTS OF RADIO ASTRONOMICAL OBSERVATIONS 
A.V. Medvedev, A.V. Zavorin, V.P. Lebedev, B.L Lubyshev, and V.E. Nosov D3-11 

SEPARATION OF OVERLAPPING SIGNALS AT IONOSPHERIC WAVE SOUNDINGS 
K.G. Ratovsky and A.V. Medvedev D3-12 

USE OF OBLIQUE-INCIDENCE IONOSPHERIC SOUNDING DATA TO DETERMINE ITS 
FINE STRUCTURE 
N.T. Afanasiev,    A.A. Zhzhenykh,    M.K. Ivelskaya,    V.L Sazhin,    M.V. Tinin,    and D3-13 
V.E. Unuchkov 

IDENTIFICATION OF DIRECT ULTRAVIOLET RADIATION IN MEASUREMENTS WITH 
THE SPECTROPHOTOMETER WITH A WIDE ENTRANCE APERTURE 
A.Yu. Shalin and A.V. Mikhaiev D3-14 

HF DOPPLER OBSERVATIONS DURING THE NORTH STAR ACTIVE PLASMA EXPERI- 
MENT D3-15 
K.L Gorely, N.F. Blagoveshchenskaya, V.V. Klimenko, and P.V. Nagorsky 

INFLUENCE   OF   GLOBAL   IRREGULARITIES   OF   IONOSPHERE   ON  THE   DOPPLER 
SHIFT OF SEPARATE MODE OF RADIOLINE KHABAROVSK - IOSHKAR OLA 
B.A. Ivanov and A.A. Koichev D3-16 

ESTIMATION OF PARAMETERS OF IONOSPHERIC IRREGULARITIES ON THE BASIS 
OF DISPERSIVE CHARACTERISTICS OF RADIOLINES 
V.A. Ivanov, D.V. Ivanov, and A.A. Koichev D3—17 

INFLUENCE SEASONAL AND PERIODIC VARIATIONS OF TERMOSPHERIC PARAME- 
TERS UPON NIGHT INTENSITY OF ATOMIC OXYGEN RED LINE 
R.A. Kononov and A.V. Taschiiin D3-18 

ADAPTIVE REGIONAL THE MODEL OF TOTAL ELECTRON CONTENT 
V.V. Chernuhov, A.D. Bazarzhapov, and M.A. Mezhetov D3-19 
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INTEGRAL REPRESENTATION FOR THE FIELD OF THE WAVE PROPAGATING IN A 
MEDIUM WITH RANDOM INHOMOGENEITIES OF DIFFERENT SCALES 
M.V. Tinin and S.N. Kolesnik D3-20 

MEASUREMENT RESULTS OF THE TEMPERATURE AND DENSITY OF NEUTRAL   AT- 
MOSPHERE AT HEIGHTS 90-110 KM IN SUMMER 1999 - 2000 KM USING ARTI- 
FICIAL PERIODIC INHOMOGENEITIES 
A.V. Tolmacheva and V.V. Belikovich D3-21 

UPPER ATMOSPHERE PARAMETERS MEASUREMENTS USING ARTIFICIAL PERIODIC 
INHOMOGENEITIES 
A.V. Tolmacheva, V.V. Belikovich, and N.V. Bakhmet'eva D3-22 

NEW WAY TO SPACE ERGODICITY PROBLEM AT INCLINED SOUNDIG OF RANDOM- 
INHOMOGENEOUS REFRACTED MEDIA 
A.G. Vologdin, V.D. Gusev, L.L Prikhodko D3-23 

OPTIMIZATION OF  IONOSPHERIC PLASMA DRIFT VELOCITY  MEASUREMENT BY 
INCOHERENT SCATTER TECHNIQUE 
L.Ya. Yemelyanov D3-24 

Session D4.  RADIO-WAVE PROPAGATION IN IONOSPHERE 

Chairs: Prof. I.I. Orlov and Prof. M.V. Tinin 
Tuesday, June 26, 16:15-17:00. Small Hall 

16:15   MAGNETOSPHERIC DISTURBANCES, AND THE GPS OPERATION 
E.L. Afraimovich, O.S. Lesyuta, and LI. Ushakov (Institute of Solar-Terrestrial Phys- 
ics SB RAS, Irkutsk, Russia) D4-01 

16:30   BACKSCATTERING   FROM   THE   STRATIFIED-IRREGULAR,   NONSTATIONARY 
IONOSPHERE 
LL Orlov (Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia) D4-02 

16:45   A SET OF TECHNIQUES FOR UPDATING THE BASIC MODEL OF THE lONO- 
■ SPHERIC DECAMETRIC RADIO CHANNEL TO CURRENT CONDITIONS 

V.L Sazhin (Irkutsk State University, Russia) D4-03 

POSTERS Tuesday, June 26, 18:15-20:00 

ON ASYMMETRY OF DISTRIBUTIONS OF REFRACTION INDEX IN EASTERN REGIONS 
OF RUSSIA 
N.Ts. Gomboyev, A.S. Batoroyev, and V.E. Munkoyev D4-04 

ON THE SIGNAL STRUCTURE OF THE OVER-THE-HORIZON SEA SURFACE RADAR 
M.V. Ignatenko and M.V. Tinin D4-05 

RESEARCHES OF TIME-AND-FREQUENCY CHARACTERISTICS OF PEDERSEN MODES 
ON THE RUSSIAN OBLIQUE CHIRPSOUNDERS NETWORK 
V.A. Ivanov, N.V. Ryabova, D.V. Skvortsov, LN. Poddel'skiy, and S.V.Rozanov D4-06 

ADAPTATION CAPABILITIES OF THE IRI FOR HF PROPAGATION 
G.V. Kotovich and S.Ya. Mikhailov D4-07 

CALCULATION   OF   THE   COMPLEX   REFLECTION   COEFFICIENTS   AND   FIELD'S 
STRUCTURE IN INHOMOGENEOUS ABSORBING IONOSPHERE BY THREE - DI- 
AGONAL MATRIX ALGORITHM 
L.L Prikhodko, V.D. Gusev, and A.G. Vologdin D4-08 
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Sessions E1-E4.    STRUCTURE AND DYNAMICS OF THE MIDDLE 
ATMOSPHERE 

Chairs: RAS corresponding member V.V. Zuev and Prof. V.V. Koshelev 
Monday, June 25, 9:30-13:15. Main Hall 

9:15    Invited.   MODERN PROBLEMS OF SOLAR-TERRESTRIAL PHYSICS 
G.A. Zherebtsov (Institute of Solar - Terrestrial Physics SB RAS., Irkutsk, Russia) E-01 

9:45    Invited.   HISTORY OF ACADEMIC RESEARCH AND DEVELOPMENT IN TOMSK 
V.E. Zuev (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) 

E-02 
10:15  Invited.   INFLUENCE OF STRATOSPHERIC WARMING ON THE PARAMETERS OF 

THE MIDDLE AND LOW ATMOSPHERE 
V.V. Koshelev, G.A. Zherebtsov, N.A. Abushenko, S.A. Tashchilin, A.V. Mikhalev, 
R.A. Kononov, LV. Medvedeva, A.Yu. Shalin, E.L. Afraimovich, and O.S. Lesuta (In- 
stitute of Solar- Terrestrial Physics SB RAS, Irkutsk, Russia) E-03 

Coffee break 10:45-11:00 

11:00  Invited.  ACTIVE RADIATION ATMOSPHERIC CONSTITUENTS IN THE ATMOS- 
PHERIC DEPTH OVER CENTRAL EURASIA 
V.N. Aref'ev, F.V. Kashinn (Institute of Experimental Meteorology, Obninsk, Russia),     E-04 
and V.K. Semyonov (Kyrgyz State National University, Kyrgyzstan) 

11:30  STUDY OF THE EFFECT OF GRAVITY WAVE PROPAGATION ON MINOR SPE- 
CIES DISTRIBUTION IN MIDDLE ATMOSPHERE 
Jiyao Xu (Center for Space Sciences and Applied Research CAS, Beijing, China) E—05 

11:45   LOWER    THERMOSPHERE    TEMPERATURE    BEHAVIOR    DURING    WINTER 
STRATOSPHERIC WARMING 
V.M. Ignatyev and S.V. Nickolashkin (Institute of Cosmophysical Researches and Aer-     E-06 
onomy SB RAS, Yakutsk, Russia) 

12:00  RESEARCH   OF   SPATIAL-TEMPORAL   CONNECTIONS   BETWEEN   METEORO- 
LOGICAL PARAMETERS OF STRATOSPHERE AND TOTAL OZONE DYNAMICS 
A.Yu. Belinskaya, Ed.S. Kazimirovsky, N.A. Abushenko (Institute of Solar-Terrestrial 
Physics SB RAS, Irkutsk, Russia) E-07 

12:15  ADAPTIVE FORECASTING OF THE OZONE LAYER DYNAMICS 
LYu. Sakash, V.B. Kashkin, J.P. Lankin (Krasnoyarsk State Technical University, 
Russia) E-08 

12:30  SENSITIVITY OF STRATOSPHERE AND MESOSPHERE CLIMATE TO OBSERVED 
CHANGES OF OZONE AND CARBON DIOXIDE CONCENTRATION 
E.M. Volodin (Institute for Numerical Mathematics RAS, Moscow, Russia) E-09 

12:45  RECONSTRUCTION   SPATIALLY   -   TEMPORARY   DISTRIBUTIONS   OF   METE- 
OROLOGICAL FIELDS ON OBSERVATIONAL DATA 
E.G. Klimova (Institute for Computational Technology SB RAS, Novosibirsk, Russia) E-10 

13:00  THEORETICAL SIMULATION OF FAR WAVE ACTION OF ANTARCTIC OZONE 
SOURCE OF ATMOSPHERIC THERMAL TIDES ON THERMOHYDRODYNAMIC 
STATE OF THE UPPER ATMOSPHERE OF NORTHERN HEMISPHERE 
A.A.Gavrilov^ A.P.Kapitsa^, and O.V.Kaidalov^ (^Institute of Experimental Meteorol- 
ogy, Obninsk, Russia, -^Moscow State University, Russia) E—11 
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POSTERS Monday, June 25, 18:15-20:00 

DYNAMIC REGIME DIAGNOSIS AT THE MESOSPHERIC-THERMOSPHERIC HEIGHTS 
USING THE IONOSPHERIC AND GEOMAGNETIC DATA 
A.B. Vinitsky E-12 

ACOUSTIC GRAVITY WAVES IN THE LOWER IONOSPHERE: OBSERVATIONS USING 
API TECHNIQUE AND THE THEORETICAL EVALUATIONS 
N.V. Bakhmefeva and G.L Grigor'ev E-13 

STUDYING OF DYNAMIC OF STRATOSPHERIC WARMING IN ASIATIC REGION ON 
BASE SATELLITE OBSERVATIONS 
V.V. Koshelev, N.A. Abushenko, and S.A. Tashchilin E-14 

MICROWAVE ULTRAREFRACTOMETRY OF THE ATMOSPHERE 
R.Z. Sharipov, A.V. Alekseev E-15 

THEOREMS OF MATHEMATICAL PHYSICS ON INTERNAL AND SELF GRAVITATIONAL 
INSTABILITY OF A SPHEROIDAL ATMOSPHERE 
R.V. Fiiippov E-16 

TOWARD THE POSSIBILITY OF INVESTIGATING WAVE PROCESSES IN THE GROUND 
ATMOSPHERE WITH A SOLAR TELESCOPE 
N.L Kobanbv E-17 

SIMULATION of propagation PATHS of INTERNAL GRAVITATIONAL WAVES In a MESO- 
SPHERE And LOWER THERMOSPHERE 

N.K. Barsukova and N.A. Sutyrin E-18 

SEASONAL PECULIARITIES  OF  PLANETARY WAVES ACTIVITY AT OZONE IN THE 
MIDDLE LATITUDES 
G.V. Vergasova, E.S. Kazimirovsky, and A.Yu. Belinskaya E-19 

INTEGRATED MEASUREMENTS OF TOTAL OZONE,  UV-B RADIATION,  AND NO2 IN 
BURYATIA 
E.V. Batueva, A.V. Bazarov, M.V. Grishaev, V.V. Zuev, and S.V. Smirnov E-20 

POSSIBLE  COUPLING  OF  THE  TOTAL  OZONE  CONTENT  VARIATIONS  WITH  DY- 
NAMICAL REGIME IN THE LOWER THERMOSPHERE DURING HELIOCYCLE 
G.V. Vergasova and E.S. Kazimirovsky E-21 

IRREGULAR VARIATIONS OF GROUND-LEVEL ULTRAVIOLET RADIATION 
A.V. Mikhalev, M.A. Ciiemigovskaya, and A.Yu. Shalin E-22 

COMPARISON    OF    STRATOSPHERIC    NITROGEN    DIOXIDE    VARIATIONS    OVER 
ZVENIGOROD AND TOMSK 
M.V. Grishaev, V.V. Zuev, A.S. Elokhov E-23 

VERTICAL DISTRIBUTION OF OZONE OVER TOMSK ACCORDING TO LIDAR OBSER- 
VATIONS IN 1996-2001 
S.I. Dolgii, S.L. Bondarenko, V.V. Zuev, A.V. Nevzorov, and S.V. Smirnov E-24 

DUST IN THE STRATOSPHERE ACCORDING TO TWILIGHT PHOTOMETRIC MEAS- 
UREMENTS E-25 
N. Mateshvili, I. Mateshvili, G. Mateshvili, and O. Avsadjanishvili 

MIDDLE ATMOSPHERE INVESTIGATION USING THE ARTIFICIAL PERIODIC INHO- 
MOGENEITIES E-26 
V.V. Belikovich and E.A. Benediktov 

VARIATION OF VLF-SIGNALS CHARACTERISTICS DURING THE EARTHQUAKES 
I.N. Poddelsky E-27 
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LOWER POLAR IONOSPHERE RESEARCHES BY THE PARTIAL RADIOREFLECTIONS 
TECHNIQUE 
V.D. Tereshchenko, M.V. Yakimov, E.B. Vasil'ev, S.M. Chemyakov, and O.F. Ogioblina     £-28 

ADAPTIVE SIMULATION OF ATMOSPHERIC PHENOMENA 
J.P. Lankin E-29 

INVESTIGATION of VERTICAL PROPAGATION of NONLINEAR WAVES IN THE ATMOS- 
PHERE 
S.P. Kshevetskii and N.M. Gavrilov E-30 

Session Fl.    Long-period Trends of Atmospheric Parameters 

Chairs: RAS corresponding member M.V. Kabanov and Prof. V.V. Koshelev 
Friday, June 29, 9:00-11:00. Main Hall 

9:00    Invited.   MODERN NATURE-CLIMATE  CHANGES  IN  SIBERIA:  NEW  METHODS 
AND RESULTS OF ANALYSIS AND INSTRUMENTAL OBSERVATIONS 
M.V. Kabanov (Institute of Optical Monitoring SB RAS, Tomsk, Russia) Fl-01 

9:30    INTER-YEARLY VARIATIONS OF SURFACE TEMPERATURE OF AIR IN TOMSK 
LL Ippolitov, M.V. Kabanov, and S.V. Loginov (Institute of Optical Monitoring SB 
RAS, Tomsk, Russia) Fl-02 

9:45 LONG-TERM DYNAMICS OF CHARACTERISTICS OF STRATOSPHERIC AEROSOL 
LAYER ACCORDING TO DATA OF LIDAR OBSERVATIONS IN TOMSK (56.5°N, 
85.0°E) 
V.D. Burlakov, A.V. Elnikov, and V.V. Zuev (Institute of Atmospheric Optics SB RAS, 
Tomsk, Russia) 

10:00 OBSERVATION OF OPTICAL FLASHES OF THE NIGHT STAR SKY ON THE AT- 
MOSPHERIC CHERENKOV INSTALLATION TUNKA 
O.A. Gress, T.L Gress, L.V. Pan'kov, Yu.V. Parfenov, Yu.A. Semeney (Applied Phys- 
ics Institute of Irkutsk State University, Russia), and L.A. Kuzmichev (Moscow State 
University, Russia) 

10:15  LIDAR INVESTIGATIONS OF FEATURES OF WINTER STRATOSPHERIC WARM- 
ING ABOVE TOMSK FOR THE PERIOD 1996-2000 
V.N. Marichev (Institute of Atmospheric Optics SB RAS, Tomsk, Russia) Fl-05 

10:30  LONG-TERM   DYNAMICS   OF   THE   ATMOSPHERIC   AIR   METEOPARAMETERS 
NEAR THE LARGE INDUSTRIAL CENTERS OF ALTAI DISTRICT 
G.S. Zinchenko, LA.Sutorikhin, and N.N. Bezuglova (Institute of Water and Environ- 
mental Problems SB RAS, Barnaul, Russia) Fl-06 

10:45 LAKE BAIKAL AS THE SOURCE AND RECEPTOR OF PERTURBATIONS IN CLI- 
MATE-ECOLOGY SYSTEM OF SIBERIA 
V.V. Penenko and E.A. Tsvetova (Institute of Computational Mathematics and Mathe- 
matical Geophysics SB RAS, Novosibirsk, Russia) Fl-07 

POSTERS Wednesday, June 27, 17:00-18:30 

SOURCES OF  POLLUTION OF THE ATMOSPHERE WITH THE  POLYCYCLIC ARO- 
MATIC HYDROCARBONS IN INDUSTRIAL PRIBAIKALYE 
L.L Belykh, Yu.M. Malykh, E.E. Penzina, and A.N. Smagunova Fl-08 

TOTAL LIQUID WATER CONTENT DISTRIBUTION IN CLOUD LAYER FROM MICRO- 
WAVE REMOTE SENSING 
M.Yu. Shoom, L.M. Mitnik, and A.A. Nabiullin Fl-09 
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AMPLITUDE-PHASE CHARACTERISTICS OF SAT ANNUAL CYCLE IN ASIA: TENDEN- 
CIES  OF  CHANGE  DERIVED  FROM  OBSERVATIONS  AND  REANALYSES  AND 
FROM NUMERICAL EXPERIMENTS WITH lAP RAS CM 
A.V. Eliseev, and I.I. Mokhov Fl-10 

LONG-PERIOD TRENDS IN LOWER SUB-AURORAL IONOSPHERE 
S.E. Koyakova and V.F. Smirnov ^ Fl—11 

PECULIARITIES OF TOTAL CIRCULATION OF THE ATMOSPHERE OF NORTH HEMI- 
SPHERE DURING THE WARM AND COLD WINTERS AT SIBERIA TERRITORY 
A.A. Karakhanyan and V.I. Mordvinov Fl-12 

ANALYSIS OF CLIMATIC CHANGES ON THE PHASE PORTRAITS 
E.A. Dyukarev and V.I. Shihlov Fl-13 

ESTIMATION OF APERIODIC CLIMATE PARAMETERS CHANGES 
E.A. Dyukarev and V.I. Shihlov Fl-14 

CHANGES of a REGIONAL CLIMATE, CAUSED by the NATURAL FACTORS Both BY AN- 
TROPOGENEOUS INFLUENCE 
K.A Karimov and R.D.Gainutdinova Fl-15 

VARIATIONS AND LONG-TERM TRENDS OF TOTAL OZONE AND STRATOSPHERIC NI- 
TROGEN DIOXIDE OVER NORTHERN TIEN SHAN 
V.K.  Semyonov,  V.P.  Sinyakov,  L.I.   Sorokina,   N.I.  Ignatova,  F.V.  Kashin,  and 
K.N. Visheratin Fl-16 

INFLUENCE   OF   QUASI-BIANNUAL  STRATOSPHERE   CIRCULATION  CYCLICITY   ON 
THE   VERTICAL   DISTRIBUTION   OF   OZONE   AND   TEMPERATURES   ABOVE 
WESTERN SIBERIA 
V.N. Marichev Fl-17 

CURRENT STATE AND LONG-TERM CHANGES OF THE OZONOSPHERE OVER TOMSK 
S.V. Smirnov and V.V. Zuev 

Fl-18 
NUMERICAL MODEL OF THE ATMOSPHERIC   BOUNDARY   LAYER WITH THE SUR- 

FACE INHOMOGENEITY 
N.N. Bezuglova, Yu.A. Sukovatov, and LA. Sutorikhin Fl-19 

Session F2.    Effect of Solar Activity on Weather and Climate 

Chairs: Prof. E.A. Ponomarev and Prof. V.V. Penenko 
Friday, June 29, 11:30-12:45. Main Hall 

11:30  NATURE OF LONG-TERM VARIATIONS OF GROUND AIR TEMPERATURE FOR 
BAIKAL REGION AND ITS CONNECTION WITH SOLAR ACTIVITY 
G.A. Zherebtsov and V.A. Kovalenko (Institute of Solar-Terrestrial Physics SB RAS, 
Irkutsk, Russia) F2—01 

11:45   COSMIC RAYS AND GLOBAL WARMING ON THE EARTH 
P.E. Pokrevsky*'^   and   Y.I. Stozhkov^   (^Fedorov   Institute   of Applied   Geophysics, 
Roskotngidromet, Moscow, Russia, ^Lebedev Physical Institute RAS, Moscow, Russia)       F2—02 

12:00  EFFECT OF SOLAR AND GEOPHYSICAL FACTORS ON THE AEROSOL CHARAC- 
TERISTICS. THE PLANS OF ATMOSPHERIC INVESTIGATIONS IN IRKUTSK 
M.V. Panchenko, S.M. Sakerin (Institute of Atmospheric Optics SB RAS, Tomsk, Rus- 
sia), V.V. Koshelev, V.A. Kovalenko (Institute of Solar-Terrestrial Physics SB RAS, 
Irkutsk, Russia), and T.V. Khodzher (Limnological Institute SB RAS, Irkutsk, Russia)      F2-03 
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12:15  SOLAR FLUX VARIABILITY AND GLOBAL CLIMATE 
Yu.A. Sklyarov, Yu.L Brichkov, A.L Kotuma, and N.V. Fomina (Saratov State Uni- 
versity, Russia) F2-04 

12:30  SOLAR ACTIVITY AND EARTH CLIMATE AT THE BEGINNING OF 21 CENTURY 
V.S. Bashkirtsev and G.P. Mashnich (Institute of Solar-Terrestrial Physics SB RAS, 
Irkutsk, Russia) F2-05 

POSTERS Wednesday, June 27, 17:00-18:30 

GLOBAL AND LOCAL VARIATIONS OF AN ELECTRICAL FIELD OF AN ATMOSPHERE 
U.V. Shamansky F2-06 

RELATION OF THUNDERSTORM ACTIVITY TO COSMIC RAY VARIATIONS 
V.A. Mullayarov, V.L Kozlov, and R.R. Karimov F2-07 

RELATIONSHIPS OF LOW ATMOSPHERIC PARAMETERS WITH IONOSPHERIC AND 
GEOMAGNETIC CHARACTERISTICS IN THE NORTH-EAST OF RUSSIA 
A.V. Vinitsky and V.V. Kazantseva F2-08 
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June 24 
Main Hall 

AGENDA 
Small Hall 

9:00-19:00 
19:00 

June 25  ^^^ 

Registration 

Reception 

8:30 
9:15-13:15 
10:45 -11:00    jj 

11:00-13:15 
13:15-14:00 
14:00 18:15 
16:00 -16:30     ^ 

18:15-20:00 

June 26 s 

Opening remarks/information 
Sessions E1 - E4 

Coffee-break 
Session A1 

Lunch 

Sessions A2, C1 

8:30-13:15 
8:30-12:30 
10:45-11:00 
13:15-14:00 
14:00-17:00 
14:00-18:15 
16:00-16:30 
18:15-20:00 

19:00 
June 27 -^^ 

:Ji 

ii 

Coffee-break 

Poster Sessions A1, A2, C1, El - E4 

Session C2 
Session C4 

Coffee-break 
^""^"^ Luncti 

Sessions D2, D4 
Session D1 

Coffee-break 
Poster Sessions C2, C3, C4, C5, D1, D2, D3, D4 

Tour of tlie city Irkutsk 

Sessions B1, B2 

^ 

Session C3 

8:30-13:15 
8:30-13:00 
10:45-11:00 
13:15 -14:00 
14:00-15:30 
14:00-17:15 
16:00-18:30 
16:00-16:30 

17:00-18:30 
19:00 

June 28        " ':;; ' = 
Baikal Session (Irkutsk-Listvyanka-Baikal-Kadil'nyi) 

June 29 '   .  .'.     " .     = 

Session C5 
Coffee-break 

Lunch 

& 

Session C6 
Session D3 

Coffee-break 

Poster Sessions B1, B2, F1, F2 
Party 

9:00-12:45 
11:00-11:30 
12:45 
14:00 

^ 

Sessions F1, F2 

Coffee-break 
End of Symposium 
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VI 7i 
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VIII 06'beAHHeHHbiH MexcAyHapoAHbiH CHMnosHyM «OnTHKa aTMoccJ)epbi H 0KeaHa» 
MaxepHajibi CHMnosnyMa. Uoa o6meH peflaKUHeft B.A. Banaxa, O.B. THXOMHPOBOH 

TOMCK: HncTHxyT OHTHKH aTM0c4)epbi CO PAH, 2001, 276 c. 

B c6opHHK BKJiiOHeHbi MaTcpHajibi HO 4)yHAaMeHTa;ibHbiM H npHK;iaAHbiM BonpocaM onTHKH axMoccj^epbi 
H OKeaHa H CJJHSHKH aTMOc4)epbi. IlpeflCTaBJieHHbie xesHCbi flOKJiaAos oipaacaiOT pa6oTy cjie/iyromnx ceKij;HH 
CHMno3HyMa: 

OnTHKa aTMOc4)epbi H OKeana 

A. MojieKyjiHpHan cncKxpocKonHH H paflHauHOHHwe npoueccbi B axMoc4)epe 
A1. Mo;ieKy;iHpHafl cneKxpocKonHH axM0c4)epHbix raaoB 
A2. nor;iomeHHe HS^iyneHKH B axMoccJiepe H oKeane, paAHauHOHHwii poKHM H npo6;ieMbi 

K;iHMaxa 
B. PacnpocxpaHCHHe onxH^ecKoro usjiyneHua. B axMoccJjepe H oKeane 

Bl. PacnpocxpaHCHHe BO;IH B c;iyHaHHO-HeoAHopoflHbix cpeaax. AaanxMBHaa onxHKa 
B2. HejiHHCHHbie s^^eKTU npn pacnpocxpaHeHHH H3;ryHeHHH B axMoc4)epe H BOAHMX cpe/iax 

C. OnxHHecKHC HccjieaoBaHHH axMoccjjepbi H OKcana 
Cl. MnoroKpaxHoe pacceaHHe B onxHHecKOM soHAHpoBaHHH. HepeHoc H o6pa6oxKa H30- 

6paHceHHH 
C2. JIaaepHoe n aKycxHHecKoe soHAHpoBaHHC axMoc4)epbi H oKeana 
C3. ABHaiiHOHHbie H KocMHHecKHe jiHAapbi H HX npHMCHeHHH. MoflcjiH axMoc4)epbi. Jlasep- 

Hbie nyHKH na BWCOXHMX axMoc4)epHbix H KOCMHHCCKHX xpaccax 
C4. OnxHHecKHe H MHKpo4)H3HHecKHe CBOHCXBa axMoc4)epHoro aaposojiji H B3BeceH B BOA- 

Hbix cpeflax 
C5. ITepeHoc H xpaHc4)opMauHfl aapoaojia H rasoBMx KOMnonenxoB B axMoc(|)epe 
C6.  /iHarnOCXHKa COCXOHHHH H (JjyHKIIHOHHpOBaHHH paCXHXe;ibHbIX 6HOCHCXeM 

OHSHKa aTMOc(|)epu 

D. OnsHHecKHe npoueccw H HBJieHHH B xepMoc4)epe H H0H0c4)epe SCMJIH 

Dl. MarHHXoc4)epHo-HOHoc4)epHbie B3aHMOAeHcxBHH 
D2. HeoAHopoAHaii cxpyKxypa HOHoc4)epbi 
D3. /iHCTaHiiHOHHbie MexoAbi 30HAHpoBaHHH HOHOC^Jepw H xepMoccJjepbi 
D4. PacnpocxpaneHHC paAHOBo;iH B HOHoc(|)epe 

E. CxpyKxypa H AHHaMHKa cpeflHeft axMoc4)epbi 
El. AxMoc4)epHbie BOJIHH H xypdyjienxHocxb 
E2. ra30BbiH cocxaB cpeAHeii axMoc4)epbi 
E3. 06;iacxb D HOHOccJjepw 
E4. MofffiJiH cpcflHeii axM0c4)epbi 

F. /iHHaMHKa axMoc4)epbi H KJiHMaxa AanaxcKoro perHona 
Fl. /lojironepHOflHbie xpeH^bi napaMexpoB axMoc4)epbi 
F2. BoaAeScxBHe COJIHCHHOH aKXHBHOcxH na noroay H K/iHMax 

TeaHCbi nenaxaioxcH na OCHOBC ajieKxpoHHMX c})opM, npeAcxaBjiennbix aBxopaMH. C6opHHK npcAcxaB- 
jmei HHxepec JXJIH Hcc/ieaoBaxe^ieft H KHKenepoB, pa6oxaK)mHX B o6;iacxH cJjHaHKH axMoc4)epbi, OHTHKII ax- 
Moccjjepbi H OKeana, paaHO^^HKH, aKycxHKH, MexeopojiorHH H 3Ko;iorHH. 



ConpeflceflaxejiH CHMnoanyMa 

aKaflCMHK r.A. }Kepe6uoB 
fl.4).-M.H.  r.r.  MaTBHCHKO 

ConpeAceflatejiH OpncoMHTexa 

fl.cJj.-M.H. B.A. BaHax 
fl.4).-M.H. B.B. Koiue;ieB 

MeacAynapo/lHwfl HadjuoflaxejibHwii KOMHTCT 

AKaflCMHK PAH r.C. rOJIHItblH 
AKaflCMHK PAH B.E. 3yeB 
HjieH-KoppecnoHAeHT HAHB A.II. HaaHOB 
Dr. E.I. Akopov 
Prof. R.L. Armstrong 
Dr. L. Bissonnette 

Dr. S.F. Clifford 

Dr. U.N. Singh 
JleTHHK-KocMonaBT B.A. Zl>KaHH6eK0B 

Jl.^.-M.H. O.B.KonejiesHH 
Dr. Ch. Werner 

HHcmumym cf)U3UKU amMoccpepu PAH, Mocuea, Pocciisi 
HHcmumym onmuKU arrmoccpepu CO PAH, TOMCK, Poccufi 
HHcmumym cpuauKU HAHE, MUHCK, Eenapycb 
SPIE-RUS, MocKea, Pocciui 
New Mexico State University, Las Cruses, USA 
Defense Research Establishment Valcartier,  Val-Belair, 
Canada 
NOAA, Environmental Technologies Laboratory, Boulder, 
USA 
NASA Langley Research Center, Hampton , USA 
PoccuucKoe aeuau,uoHHo-KocMUHecKoe azenmcmao, MocKoa, 
Poccun 
Hucmumym oKeanojiozuu PAH, MocKoa 
Institute for Physics of Atmosphere DLR, Oberpfaffen- 
hofen, Germany 

IIpOrpaMMHblH KOMHTeT 

AKafleMHK PAH K.H. KoHflpaTbCB 

H.nteH-KoppecnoHAeHT PAH M.B. Ka6aHOB 
Tl.;ieH-KoppecnoHfleHT PAH B.JI. MHpoHOB 

H.neH-KOppecnoHfleHT PAH C./J. TaoporoB 
HjieH-KoppecnoHfleHT PAH B.B. 3yeB 
Dr. A. Ansmann 
Jl.^.-M.H. H.A. Apuana 

Prof. K. Asai 
Prof. A. Barbe 
Prof. P. Bruscaglioni 
Prof. C. Camy-Peyret 
Dr. H. Cha 
Prof. A. Comeron 
Dr. A. Dabas 
/t.cJ).-M.H. r. H. PopHaKOB 
Dr. H. Hu 

Dr. G. Inoue 

HHH aKOJiozuuecKoii SeaonacHocmu PAH, CaHmn-Uemep- 
6ypz, Poccua 
Hucmumym onmuuecKozo Mouumopunza CO PAH, TOMCK 

Omdeji   ducmaHi^uouHozo   aoudupoaauusi   KpacuofipcKozo 
uayuuozo u,eumpa CO PAH, KpacnoapcK, Poccusi 
HHCtnumym onmuKU amMOCcpepu CO PAH, TOMCK, Poccusi 
Hucmumym onmuKu arrmoccpepbi CO PAH, TOMCK, Poccun 
Institute for Troposphere Studies, Leipzig, Germany 
Hucmumym paduomexuuKU u a/ieKmpouuKu PAH, MocKea, 
Poccusi 
Tohoku Institute of Technology, Sendai, Japan 
GSMA, CNRS, Reims, France 
University of Firenza, Italy 
CNRS, Pier and Marie Curie University, Paris, France 
Korea Atomic Energy Research Institute, Taejon, Korea 
Polytechnic University of Catalunya, Barselona, Spain 
Meteo-France, Toulouse, France 
Hucmumym cpuauKu amMoc(pepu PAH, MocKea, Poccusi 
Anhui Institute of Optics and Fine Mechanics, Hefei, 
China 
National Institute for Environmental Studies,  Ibaraki, 
Japan 
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/l.c]j.-M.H. JI.C.  HBJICB 

/l.cjj.-M.H. B.A. KaprHH 

Jl.^.-M.H. C.C. XMe;ieBU0B 

Dr. A. Kohnle 
Dr. N.S. Kopeika 
Jl.<^.-M.n.  r.M.  KpyHCHHUKHH 

/I.cjj.-M.H. H.M. Mop030B 
Prof. U.G. Oppel 
Dr. J.L. Otten 
Dr. L. Radke 
Dr. M. Roggemann 
npoc|3. H.B. CaMOXBa.;ioB 
Prof. M.W. Sigrist 
Dr. O. Steinvall 
JX.^.-H.n. M.A. CyxopHXHH 

Jl.^.-M.n. T.O. TyjiHHOB 
/I.cJj.-M.H.  3.C.  KaSHMHpOBCKHH 

Jl.d^.-M.H. B.A. KoBa.JieHKO 

/I.4).-M.H.  H.H.  OpJIOB 

Jl.^.-M.H. A.C. IloTanoB 

/I.cJ).-M.H. E.A. HoHOMapeB 

/I.cJj.-M.H. B./I. BcnaH 
/I.4).-M.H.  B.B.  BcttOB 
/t.4).-M.H. A.A.  SeMJIHHOB 
/J.4).-M.H.  B.n. JlyKHH 
/^.Cj).-M.H. M.B. naHHCHKO 
H.^.-M.H. lO.H. IloHOMapeB 
/l.cJ).-M.H. JI.H.  CHHHUa 

HHH  (pu3UKu  npu   CaHum-UemepSypzcKOM  zocydapcm- 
ecHHOM yHueepcumeme, Poccim 
HHcmumym ouuucjiumejibHoii MameMamuKU u MameMamu- 
uecKou zeo(pu3UKu CO PAH, HoeocuSupcK, Poccua 
MHcmumym aKcnepuMeHmajibHou Memeoponozuu, 06HUHCK, 

Poccufi 
FGAN-F^M, Tuebingen, Germany 
Ben-Gurion University of the Negev, Beer-Sheva, Israel 
JJeHmpaMbHan   aapoAozunecKOsi    o6cepeamopusi,    Homo- 

npybnuii, Poccrni 
Hncfnumym xuMuvecKoii (puauKU PAH, Mocxaa, Pocciin 
Institute of Mathematics, Muenchen, Germany 
Kestrel Corporation, Albuquerque, USA 
National Center for Atmospheric Research, Boulder, USA 
Michigan Technical University, Houghton, USA 
ToMCKuu zocydapcmceHHuii ynueepcumem, Poccun 
Institute of Quantum Electronics, Zurich, Switzerland 

Defense Research Establishment, Linkoping, Sweden 
Mncmumym eodnux u aKonozuuecKux npo6jieM CO PAH, 

Eapnayji, Poccun 
Hucmumym npuKJiadnou zeocpuauKU, Mocuea, Poccua 
Hncmumym cojiHeuHO-aeMHoii (puauKU CO PAH, MpicymcK, 

Poccun 
Hncmumym cojmeuHO-aeMHOii (puauKu CO PAH, HpxymcK, 
POCCUH 

MHcmumym cojiHeuHO-aeMHOu. (puauKu CO PAH, MpxymcK, 
PoccuH 
Hucmumym cojiHeuno-aeMHoU cpuauKu CO PAH, MpicymcK, 
Poccun 
Hncmumym coJiHeuHO-aeMHoii (puaunu CO PAH, HpKymcK, 
Poccun 
Hncmumym onmuKu amMoc(pepu CO PAH, TOMCK, Poccun 
Hncmumym omnuKu amMoc<pepbi CO PAH, TOMCK, Poccusi 
Hncmumym onmuKu airmoccpepu CO PAH, TOMCK, Poccun 
Hncmumym onmuKu amnoc^epu CO PAH, TOMCK, Poccun 
Hncmumym onmuKU amMOccpepu CO PAH, TOMCK, Poccun 
Hncmumym onmuKU amMoccpepu CO PAH, TOMCK, Poccun 
Hncmumym onmuKU amMoccpepu CO PAH, TOMCK, Poccun 

yicHwe ceKpetapH CHMnoaHyina 

K.cJj.-M.H. A.B. MHxa/ieB 

O.B. THXOMHpOBa 

Hncmumym conneuno-aeMHoii (puauKU CO PAH, HpKymcK, 
Poccun 
Hncmumym onmuKu airmoccpepu CO PAH, TOMCK, Poccun 

AA 



IIporpaMMa 

CeKUHHAl. MOJIEKyJIHPHAH CnEKTPOCKOnHH ATMOCOEPHblX TASOB 

ConpeAceAaxejiH ceK^HH: p,.^.-yi.H. JI.H. CKHHUH, npo(J). A. Bap6 

yCTHblE /tOKJIA/tbl IIoHedejibHUK, 25 UMHJI, 11:00-13:15. Majibiu aaji 

11:00 OOTOAKyCTH^ECKOE   /lETEKTHPOBAHHE   rA30BO-A3P030;ibHbIX   DPH- 
MECEK B ATMOCOEPE 
K).H. IIoHOMapeB (HHcmumym onmuKu anmoccpepu CO PAH, TOMCK) AI-01 

11:15  HOBblE BHYTPHPESOHATOPHblE CHEKIPbl MOJIEKYJI CO2 H N2O B BJIVLUK- 
HEM HK-/lHAnA30HE /UIHH BOJIH (10000 - 12000 CM-^ 

r. Beftpo, A. KaMnapr (Universitu Joseph Fourier de Grenoble, France), 
B.H. IlepeBajioB, C.A. TaniKyn (HHcmumym onmuKU amMoccpepu CO PAH, TOMCK), 

M.-Jl. Te(t>4)o (Universitu Pierre et Marie Curie, Paris-cedex) Al-02 

11:30 OUEHKH B7[H5IHHH HHTEPcDEPEHUHH HA HAPAMETPbl KOHTYPA CHEK- 
TPAJIbHblX JIHHHf^ BO/IHHOrO HAPA 
A.JX. BwKOB,   H.H. JlaBpcHTbCBa,   JI.H. Cwavm.a,   A.M CojioflOB  (MHcmumym  onmum 
amMoccpepu CO PAH, TOMCK) Al-03 

11:45  K TEOPHH yUIHPEHHH CnEKTPAJIbHblX JIHHHtl HPH COBMECTHOM REVI- 

CTBMH SCDOEKTOB ilOHJIEPA H Z^ABJIEHHH 
M.P. HepKacoB (HHcmumym onmuKu amMoccpepu CO PAH, TOMCK) Al-04 

1200  BJIHHHHE   /^HCnEPCHH   /IHnOJIbHblX   MOMEHTOB   MOJIEKYJI   RJl^   PA3- 
JIHHHblX KOJIEBATEJIbHblX H BPAUIATEJIbRblX COCTOHHHK HA TPAHC- 
nOPTHblE CBOfiCTBA nOJIHPHblX rA30B 
B.n. KonaHOB, B.H. CTapHKOB (HHcmumym onmuKU amMoccpepu CO PAH, TOMCK) Al-05 

12-15  HCCJIE/IOBAHHE    OOPMHPOBAHHH    HEPABHOBECHOf^    HACEJIEHHOCTH 
KOJIEBATEJIbHblX   COCTOHHHf^   MOJIEKYJI    B   BEPXHHX   ATMOCOEPAX 
nJIAHET 
A.O. CeMCHOB,  r.M. IUBCA (HHM cpuauKU CauKm-HemepSypzcKOBo zocydapcmeemozo 
ynueepcumema) Al—Ob 

12:30  POBHBPOHHblE 3AZIAqH H OCOBEHHOCTH BblBO/IA TAMMJIbTOHHAHA B 
rJIABHblX OCHX KAK HX OCHOBbI 
A.H. Il^ayHe,   H.A. IIoflOJiHK  (yKpauHCKUu  zocydapcmeeuHuii xuMUKO-mexHOJiozunecKuU 
ynueepcumem, lluenponempoecK), 
M.n. /tbHHeHKO (/InenponempoecKuu Haii,uoHajibHuii ynueepcumem) Al-07 

12:45  OYPbE-CHEKTPbl nOFJIOmEHMH Hai^O, Hs^^O H Hs^^O B ZIHAnA30HE 8000 - 
9500 cM-1 
A.JX. BwKOB,   Jl.n. Bopo6beBa,   O.B. HayMeraco,   JI.H. CHHHua   (MHcmumym   onmunu 
amMoccpepu CO PAH, TOMCK), 
K. KaMH-IIepe, aC.-H. ManaHH (Universite Pierre-et-Marie Curie, Paris, France), 
aC.-M. OJIO (Universite Paris Sud, Orsay, France) Al-08 

13:00  PA/IHAIIHOHHblK BJIOK MOJXEJIU HBM PAH B HPOPPAMME ICRCCM III 
B.H. TaJDiH (Hncmumym euHucjiumenbuoii MameMamuKU PAH, MocKea) Al-09 

CTEHAOBblE flOKJIA/tbl IIoHedejihHUK, 25 UWHH, 18:00-20:00 

H3MEPEHHE  CHEKTPA nOFJIOmEHMH  MOJIEKYJIHPHOrO  KHCJIOPO/IA B  /IHA- 
nA30HE 755 - 775 HM 
H.C. TwpwmKHH, lO.H. IIoHOMapeB Al-10 

nPHMEHEHHE OBOBmEHHOFO nPE0BPA30BAHHH SKJIEPA JIJISI CYMMHPOBA- 
HHH PH/IA ZIAHX3MA /IBYXATOMHblX MOJIEKYJI 
T.B. Kpyr.;ioBa, A.p,. BHKOB, O.B. HayMCHKO Al-11 
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IIporpaMMa 

nOJIHPHSyEMOCTb nAPbl B3AHMO/lEKCTByiOmHX MOJIEKYJI N2 H O2 
M.A. EyjiAaKOB, B.B. KopojieB, H.H. MaxpocoB, B.H. HepenanoB Al-12 

POJIb   BHyXPHMOJIEKyjIHPHblX   BSAHMO/IEKCTBHK   B   CnEKTPAX   KOMBHHA- 
UHOHHOrO PACCEHHHH MOJIEKyjI N2 H O2 
M.A. ByjiaaKOB, B.B. KopojieB, H.H. MaxpocoB, B.H. HepenanoB Al-13 

Cy>KEHHE KOHiyPA JIHHHH norJIOmEHHH HPH BblCOKHX /lABJIE^HH^X 
B.cl). ro;ioBKO Al-14 

HCCJIE/IOBAHHE CnEKTPOB HSJiyqEHU;! MOJIEKyjIHPHOFO KMCJIOPO/JA, B03- 
HHKAIOmErO nPH PEKOMBHHAUHH ATOMOB O B yrJIEKHCJIOM FASE 
JI.3. XBopocTOBCKa», H.K). IIoTexHH, O.M. AnHCHMosa Al-15 

/[ABOPATOPHOE   H3MEPEHHE   TEMnEPATyPHOfl   3ABHCHMOCTH   KOHCTAHTbl 
CKOPOCTH /lEAKTHBAUHH /JEcDOPMAUiHOHHOfl KOJIEBATEJIbHOfl MOJlhl 
CO2 ATOMAPHbIM KMCJIOPOZIOM B ZlHAnA30HE 206-340 K 
JI.3. XBopocTOBCKaa, H.K). IIoTexHH, T.B. YaiOKOBa Al-16 

HCCJIE/IOBAHHE   TEMnEPATYPHOK   3ABHCHMOCTH   HHTEHCHBHOCTH   VLHJXy- 
I^HPOBAHHOrO norJIOmEHHH KHCJIOPO/IA B OBJIACTH OOTOZlHCCOIiH- 
OHHOrO KOHTHHyyMA FEPLlBEPrA 
M.B. KHcejieBa, T.H. 3e.nHKHHa, M.B. ByxypjiHMOBa, A.II. Bypitea Al-17 

Cy^EHHE   HEPA3PEmHMbIX   /JOnjIEPOBCKH   yUIHPEHHblX   MyJIbTHHJlETOB 
HEynpyFMMH CTOJIKHOBEHHHMH 
B.n. KonaHOB Al-18 

OnPEilEJIEHHE   OCHOBHblX   OAPAMETPOB   /];HcDcDEPEHIJ,HAJIbHOFO   CEHEHH5I 
PACCE^HHH MO.nEKyJI HA OCHOBE METO/IOB JIHHEKHOK H HEJIHHEK- 
HOK CnEKTPOCKOnHH 
B.n. KonaHOB Al-19 

3ABHCHMOCTb   TEPMOOH3HqECKHX   XAPAKTEPHCTHK   BO/^HHOFO   HAPA   OT 
KOJIEBATEJIbHblX COCTOHHHK MOJIEKyjIbI H2O 
A.E. IIpoTaceBHi, B.H. CxapHKOB, B.II. KoqaHOB Al-20 

KOSOOHUHEHTbl    yUIHPEHHH    H    CJIBKYA,    nOKA3ATE;iH   TEMHEPATyPHOti 
3ABMCHMOCTH JIJIH. JIHHMft yPJIEKHC/IOFO rA3A 
H.H. JIaBpeHTbeBa, A.Jl. BMKOB, JI.H. CHHHua Al-21 

HCCJIE/IOBAHHE C/IBHrOB JlUHUPl BOJl^HOTO HAPA nOJIOC Oil H 110 JIABJIE- 
HHEM N2 Al-22 
A.M. Co.no;(OB, H.H. JlaBpeHTbesa 

PE/iyUiHPOBAHHblfl SOOEKTHBHblft KOJIEBATEJIbHO-BPAmATEJIbHblK TAMHJIb- 
TOHHAH HJl^ «rJIOBAJIbHOK» OBPABOTKH MOJIEKyJIbI PH3 
E.H. JIodoAeuKO Al-23 

OJiyOPECUEHIIMH ATMOCOEPbl UOJl JXEPlCTBHEM VLSJiyHEHlIil 5-H FAPMOHH- 

KH ND:YAG JIA3EPA (212,8 HM) 

M.M. MaKoroH, A.H. KypsK Al-24 

HEPABHOBECHOE M3.JiyHEHHE CPEHHElA ATMOCOEPbl B MK-nOJIOCAX BO/IH- 
Horo nAPA 
P.O. MaHyii;ioBa,    B.A. 5lHKOBCKidi,    O.A. TyccB,    A.A. KyxenoB,    O.H. Cy.aaKuraHa, 
K).r. BopKOB Al-25 

HOBblfi  AHAJIH3  KOJIEBATEJIbHO-BPAmATEJIbHblX  CnEKTPOB  HCl  B  OCHOB- 
HOM 3JIEKTPOHHOM COCTOIIHIiH 
T.H. BcraiKO, C. H. MnxafijieHKo ' Al-26 
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IIporpaMMa 

HOBblK    AHAJIH3    B3AHMOZlEKCTByK)mHX    COCTOHHHfl    (211)/(140)/(310)/ 
/(004)/(103) MOJIEKYJIbl 030HA 
C.H. MHxafljieHKo, A. Bap6, BJI.T. TioTepcB, HC.HC. D/iaTo Al-27 

ACHMniOTHHECKOE nOBE/^EHHE BPAmATEJIbHblX YPOBHEK SHEPrHH MOJIE- 
KYJIbl H2O 
B.H. CxapHKOB, C.H. MHxaii;ieHKo Al-28 

AHOMAJIHH B HK-CnEKTPAX FH/IPH/IOB 3JIEMEHTOB VIA TPYnnbl 
B.H. CiapHKOB, m.UI. HadHCB, Il.r. CeranncoB, K.I. ToxaAse Al-29 

BHHAPHblE  MOJlEKYJIHPHblE  KOMDJIEKCbl  TETPAOTOPH/IA  KPEMHHH  C  BO- 
/lOK, METAHOJIOM H ZlHMETHJIOBbIM 30HPOM HO /lAHHblM HK COEK- 
TPOCKOnHH H KBAHTOBOK XHMHH 
C.K. HraaioB, O.r. CCHKHKOB, A.r. PaayBaes, III.III. Ha6HeB, JI.A. HynpoB Al-30 

nOJIHA5I ME>KMOJIEKYJIHPHAH ranEPnOBEPXHOCTb nOTEHLIHAJIbHOfi 3HEP- 
THH KOMnJIEKCOB CH4- H2O H SiH4- H2O 
C.K. HraaioB, A.r. PaayBacB, Il.r. CCHHHKOB, IU.IU. Ha6HeB Al-31 

CTPYKTYPHO   HE>KECTKHE   MOJIEKyJI5IPHbIE   KOMnJIEKCbl   BOJXhl   C   ATMO- 
COEPHblMH FASAMH: HPOBJIEMbl, nO/lXO/Ibl, PEUIEHH^ 
IU.IU. HadHCB,     H.A. 3BepeBa,     C.K. HraaTOB,     O.r. CCHKHKOB,     B.H. CxapracoB, 
K.M. OnpcoB, B.A. OOMHH, E.A. HCnTHHiiKHit, K).H. IIoHOMapeB Al-32 

METO^HHECKHE OCOBEHHOCTH PACHETOB CTPYKTYPHblX, SHEPrETHHECKHX 
H    CnEKTPOCKOnHHECKHX    OAPAMETPOB    HE>KECTKHX    KOMnJIEKCOB 
(HHAL)N...(H20)M (HAL = F, Cl; N + M > 2) B ATMOCOEPE 
H.A. 3BepeBa, UI.UI. HadHes, lO.H. IIoHOMapeB Al-33 

PACKET    HHTEHCHBHOCTEK    JIHHHK    MOJIEKYJIbl    AIIETHJIEHA    B    PAKOHE 

13,6 MKM C nOMOlUblO METO/IA SOOEKTHBHblX OHEPATOPOB 
B.H. UepeBajioB, CM. Jbojam, TK.-Jl. Te^^o Al-34 

KOadxDHIIHEHT norJIOIIIEHHH B KPblJIbHX OOJIOC 1.4, 2.7 H 4.3 MKM CO2 
JI.H. HecMCJioBa, O.B. PoflHMOBa, C./(. TBoporoB Al-35 

TEMnEPATYPHAH    SABHCHMOCTb   KOSOOMIIHEHTA   KOHTHHYAJIbHOrO   nO- 
rJIOmEHHH BOZI5IHOrO OAPA 
JI.H. HecMe.)ioBa, O.B. PoflHMOBa, C./J. TfloporoB Al-36 

KOSOOHIIHEHTbl YUIHPEHHH CnEKTPAJIbHblX JlUHViPl DOJIOCbl 3v3 CH4 ZIAB- 
JIEHHEM N2 H O2 
B.H. CaBeJibCB Al-37 

H3MEPEHHE   CTOJIKHOBHTEJIbHOPO   YUIHPEHHH   H   CY}KEHH5I   /lYBJIETHblX 
JIHHHK H2O B OBJIACTH 2000 CM-^ 

B.H. CaBe.^eB, H.H. JlaBpeHTbCBa, JI.H. CnHHua Al-38 

BblCOKOTEMnEPATYPEblK COEKIP norjIOmEHHH BO/^HHOFO HAPA B OBJIAC- 
TH 1.2 MKM 
H.K). KapnoBa, T.M. HexpoBa, B.H. CepfliOKOB, JI.H. CuHHua Al-39 

BHYTPHPE30HAT0PHAH CnEKTPOCKOnHH YFJIEPO/IOCO/IEPJKAmHX MOJIEKYJI 
B nJIA3ME 
T.M. HeTpoBa, K).A. non.naBCKHJt, JI.H. CnHHita Al-40 

TOHHblK   KOJIEBATEJIbHO-BPAIIIATEJIbHblft   rAMHJIbTOHHAH   RJia.   MOJIEKYJI 
THDA NH3 
A.C. CKa.ao3y6, SI. MaKapcBHH Al-41 
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AHAJIH3 KOJIEBATEJIbHOti 3ABHCHMOCTH CPE/IHEfl nOJinPHSYEMOCTH H2O 
B.H. CxpoftHOBa, B.M. Mnxafl^ioB Al-42 

nAPAMETPbl OYHKLIHH /^HnOJIbHOFO MOMEHTA JlJl^ HSOTOHA 030HA I8O3 
O.H. CyjiaKUiHHa, K).r. BopKOB, A. Bap6, BJI.T. TiOTepeB, A. UlHuiepH ^ Al-43 

OHEHKH MHTEHCHBHOCTEK JIHHHK FOPOTHX DEPEXO/IOB, OOPMHPYIOmHX 
6,3 MKM nojiocy BoziHHoro HAPA 
O.H. CyjiaKUiHHa, K).r. BopKOB, P.O. MaHyft;ioBa Al-44 

OCOBEHHOCTH TEHEPAUHH OA-CHrHAJIOB B nOrJIOmAIOmHX OTEf^KAX C 
MAJIblMH H BOJIbUIHMH PA3MEPAMH H MX 3ABHCHMOCTb OT /^PyPHX 
yCJIOBHf^ SKCnEPHMEHTA 
B.A. THXOMHpOB, A.B. THXOMHpOB A1-4S 

CnEKTPbl H3JiyqEHH5I FOPHmMX JIECHblX MATEPHAJIOB 
P.m. I|BWK, A.A. /lojiroB Al-46 

O CBOKCTBAX CnEKTPOB HH3KOHACTOTHOrO HK-norJIOmEHHH HEKOTOPblX 
nOJHmHKJIHHECKHX yrJIEBO/^GPO/IOB 
K).C. /HcMHyK, A.E. BaHflMKOB, E.A. BaH^iOKOB Al-47 

nPHMEHEHHE   MG/tMOHUHPOBAHHOf^   MG/^EJIH   CHMMETPHHHOrO   BOJI^KA 
JlJlSi AHAJIH3A BblCOKOTEMnEPATYPHblX CHEKIPOB  BO/^HHOrO HAPA 
O.K. BoftuexoBCKaa, A.A. KOTOB, B.H. HepenanoB Al-48 

HOBblK AHAJIH3 BG/I^HOrO HAPA B ZlHAnA3GHE 9500-11500 CM-I 

A.H. BbncoB, B.A. BopoHHH, O.B. HayMeraco, JI.H. CHHHua, K. KaMH-IIepe, MC.-H. Man- 
flCH, HC.-M. cD;io Al-49 

TEOPETHHECKOE   OnHCAHHE   OOTG/IHCCOIIHOHHOrO   CnEKTPA   MOHOMEP- 
HOVl H /IHMEPHGfi O^OPM BO/Jbl 
H.A. SaepeBa Al-50 

PACTET    yPGBHEK    BHBPAUHK    METAHA    H3   AB-INITIO    nGTEHUHAJIbHOrO 
PEJIbEOA 
A. HHKHTHH, H. MaKapeBHi Al-51 

AHAJ1H3   (DyPbE-CnEKTPA   nGFJIGmEHMH   MOJIEKYJIbl   HZ^^Q   B   /^HAnASGHE 
11600-14550 CM-i Al-52 
A.Jl. BbiKOB, Jl.n. Bopo6beBa, O.B. HayneHKo, JI.H. CioDiua, K. KaMH-Ilepe, TK.-U. Man- 
flCH, 3K.-M. OJIO 

CnEKTPGOGTGMETPHHECKHfl rA3GAHAJIH3ATGP 
K).A. non.naBCKHft, B.H. CepfliOKOB, JI.H. CHHHua O.H. mep6aKOB Al-53 

CeKUHH A2. norJIOmEHHE H3JiyHEHHH B ATMOCOEPE H OKEAHE, 
PA/lHAI|HOHHblft PE^HM H HPOBJIEMbl KJIHMATA 

ConpeflceAaxejiH CCKUHH: qjien-KOpp. PAH C.Jl. TBOporoB, npot}). A. ApKHHr 

nPHrJIAUIEHHblft /tOKJIAA IIoHedejibHUK, 25 umun, 14:00-14:30. Bojibmou aaji 

14:00  ATMGCOEPHAH   ABCGPBLIH5I   CGJIHEHHGrO   H3JiyHEHHH:   B03MG>KHbIE 
GBTiHCHEHMH VkCXOmjXEVmVi UEyKRY MG/IEJI5IMH H HABJIIG/IEHHHMH 
A. ApKHHr (Johns Hopkins University, Baltimore, USA) A2-01 
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yCTHblE /];OKJIA/i;bI IIoHedeAbHUK, 25 utonn, 14:30-16:00. Bojibiuoii aaA 

14:30 nOJl^ HPKOCTH B YCJIOBHilX KPHCTAJIJIHHECKOf^ PA30PBAHH0fl OB- 
JIAHHOCTH 
T.B. ^ypaBJieea (HHcmumym onmuKU amMOC(pepu CO PAH, TOMCK), 

A.r. IleTpymHH (HHcmumym aKcnepuMemnanbHOu Memeopojiozuu, 06HUHCK) A2-02 

14:45 CPABHEHME ME>K/iy PACHETAMM H H3MEPEHMHMH COJIHEHHblX nOTO-, 
KOB HA nOBEPXHOCTH 3EMJIM HPH PASJIHHHblX ATMOCOEPHblX VCJIO- 
BHHX 
A. PyfijicB,   A. KonbijioB  (POCCUUCKUU  HayuHbtu  ii,eHmp  ^KypuamoacKuu  UHcmumym», 
MocKoa), H. Hydaposa (MOCKOGCKUU zocydapcmacHHUu yHueepcumem), 
r. FopMaKOB (MHcmumym cpuauKU amMoccpepu PAH, MocKoa), 
A. ApKHHr (Johns Hopkins University, USA) A2—03 

15:00  CA>KEBblf^  ASPOSOJIb  -  HCTOHHHK  MSBblTOHHOPO  nOPJIOmEHMH  KO- 
POTKOBOJIHOBOrO H3JiyHEHH5I ATMOCOEPHbIM BOB/iyXOM 
B.A. THXOMHpoB, A.B. THxoMHpoB, K.M. cDnpcoB (HHcmumym onmuKu amMoccpepu CO 
PAH, TOMCK) A2-04 

15:15  nPHMEHEHHE PH/IOB 3KCnOHEHT B PACMETAX HEPEHOCA HSJiytJEHMH 
METOZIOM MOHTE-KAPJIO B HPOCTPAHCTBEHHO HEO/^HOPO/IHOK TASO- 
BO-A3P030JIbHOK ATMOCOEPE 3EMJIH 
K.M. OHpcoB, T.K). HecHOKOBa, B.B. BCIOB, A.B. Cepe6peHHHKOB, K).H. FIoHOMapeB  A2-05 
(Hncmumym onmuKU amMoccpepu CO PAH, TOMCK) 

15:30  nPHMEHEHHE   OBOBIIIiEHHOrO   METO/IA   nOCTPOEHHH   JIHHEflHOK   PE- 
rPECCHH  m^  yTOHHEHHH  MO/JEJIH  KOHTHHyAJIbHOFO  norJIOIIj;EHH;i 
H3JiyHEHH5I BO/IHHblM RAPOM B OBJIACTH CHEKTPA 10,6 MKM 
H.H. mejiKaHOB (Hncmumym onmuKu amMocipepu CO PAH, TOMCK) A2-06 

15:45  HCCJIE/IOBAHHE  3ABHCHM0CTH  PA/lHAmiOHHblX  XAPAKTEPHCTHK AT- 
MOCOEPbl OT BAPHAUHti OAPAMETPOB ATMOCOEPbl, OBJIAKOB H liOJl- 
CTHJIAIOmEK nOBEPXHOCTH B COJIHEHHOM Zi:HAnA30HE COEKXPA 
JI.P. /5MHTpHeBa-Apparo,        M.B. UlaxyHOBa       (FudpoMemeopoAozuuecKuii       nayuHO- 
uccjiedoeamejibCKuii t^ewnp PoccuUcKoii (I>edepau,uu, MocKaa) A2—07 

CTEH/i;OBbIE JXOKJiAJlhl IIoHedejibHUK, 25 uwna, 18:00-20:00 

KOPPEJIHIIHOHHblE   CBH3H   ME^/liy   (DJiyKTyAIl,HHMH   SHEPrETHHECKOti  HP- 
KOCTH Ky^IEBOK OBJIAHHOCTH B HHTEPBAJIAX m^TlASORA 1.5-5,2 MKM( 

A.M. AJIJICHOB, H.n. HsaHOBa, A.A. IleHeHeB, B.A. CojioBbes A2-08 

PE3yJIbTATbI HCCJIE/IOBAHHti COBCTBEHHblX H3JiyHEHHK OBJIAHHOrO HEBA 
B ZlHAnA30HE 8 - 13 MKM B 3HMHEE BPEMH 
A.M. AJIJICHOB, A.A. IleHeHeB, B.A. CdoBbeB, H.B. HKHMCHKO A2-09 

CPABHEHME PESyJIbTATOB CnyTHHKOBblX H HA3EMHbIX H3MEPEHHK yO-PA- 
ZIHAUHH B aHAHASOHE 300-380 HM B PAKOHE MOCKBbI 3A UEPVLOJl 1979- 
2000 rr. 
A.K). lOpoBa, H.E. Hy6apoBa, H.A. KpoxKOB, Jl.P. XepMan A2-10 

HEKOTOPblE OCOBEHHOCTH norJIOIUEHMH COJIHEHHOPO H3JiyHEHHH B OB- 
JIAHHOK ATMOCOEPE 
B.B. ropHHCB, C.B. MorajibHHUKHii A2-11 

CPABHEHME   LINE-BY-LINE   H   LUCK-UP-TABLES   METOflOB   B   3AJ^A^E   BOCCTA- 
HOBJIEHH^ nPOOMJIEtl TASOBblX COCTABJIHIOmHX H3 /JAHHblX OYPbE 
CnEKTPOMETPHPOBAHHH HPHMOrO CO.nHEHHOrO HSJlYHERllfl 
M.K). KaxacB, A.A. MHuejn., X. HaKane, H.r. OKJiaAHHKOB A2-12 
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TABJIHLlbl KOaOOHUHEHTOB nOFJIOmEHMH B SA/IAHAX PACnPOCTPAHEHHH H 
rA30AHAJIH3A 
M.K). KaracB, A.A. Mnuejib, H.r. OK;iaflHHKOB A2-13 

CPABHEHHE  METO/^OB  BOCCTAHOBJIEHHH  CTPATOCOEPHblX  HPOOMJIEfl  FA- 
30BbIX   COCTABJIHIOmHX   H3   /^AHHblX   H3MEPEHHK   HHOPAKPACHOK 
COJIHEHHOft PA/IHAUHH 
M.K). KaTacB, X. HaKane A2-14 

nOrjIOUIEHME OnTH^IECKOrO HSJiyqEHHH B ATMOCOEPE nPM AHTPOnOPEH- 
HblX B03;];EKCTBHaX 
r.C. Ky/ipHUiea, H.P. AdyHHee, H.H. JlasoBUK A2-15 

HCCJIE/IOBAHHE 3ABHCHMOCTH PA/JHAUHOHHblX XAPAKTEPHCTHK ATMCOE- 
Pbl B /IJIHHHOBOJIHOBOK OBJIACTH CnEKTPA OT BAPHAUHM EE FASOBO- 
rO COCTABA 
n.H. JlyaaH A2-16 

3KCnEPHMEHTA.JIbHbIE  MCCJIE/IOBAHHH  CTOXACTHHECKOti  TEOMETPHH  OB- 
.JIAKOB 
B.n. CaBHHbix, B.A. Ma.mHHHKOB, E.B. Ma.raHHHKOBa A2-17 

HCCJIEZIOBAHHH  XAPAKTEPHCTHK  H3JiyHEHHtl   MAJIOMACKITABHblX  OBJIAH- 
HblX OBPASOBAHHf^ B OBJIACTH COEKTPA: 1,5 - 1,8 H 8 - 13 MKM 
K).Jl. Ko3.aoB, A.A. neHCHCB, B.A. Co.;ioBbeB A2-18 

nPOXO>KZlEHHE   HMnyJIbCOB   HSJIYHEHHH   OEMTOCEKYHaHOrO  JIA3EPA  HA 
CAnOHPE C THTAHOM HA FOPHSOHTAJIbHblX H HAKJIOHHblX TPACCAX 
lO.H. IIoHOMapeB, H.A. ByjiaioBa, K.M. <I>HpcoB A2-19 

SKCnEPHMEHTAJIbHAH BA3A MHHblX HO ATMOCcDEPHbIM MO/JEJIHM H ODPE- 
/lEJIEHHE HAPAMETPOB OBJIAHHOCTH HO HHOPAKPACHblM H3MEPEHH- 
HM C BblCOKHM COEKTPAJIbHblM PASPEIUEHHEM A2-20 
A. Py6jieB, A. ycnencKHJi, A. Tpoueinco, E. HCinHHUKHii, A. Konbi;ioB 

AKTHHHHECKHE H 030H0BbIE H3MEPEHH;I BO BPEMH KAMHAHKH APE-GAIA B 
AHTAPKTHKE 
H. KocTaflHHOB,      r. JlvaioBaHejiMi,      O. PaBeraaHH,      Jl. BopTo.;iH,      A. neTpHT0.7iH, 
B. PoaaHOB, A. PosaHOB, A. H[.naHOBCKHit, B. KDUIKOB A2-21 

OUEHKA OCJIABJIEHHH CyMMAPHOf^ COJIHEHHOfl PA/IHAIXHH B BE30BJIAHH0K AT- 
MOCOEPE 
T.K. CKJiflflHCBa, B.Jl. BeJi&H A2-22 

METO/IHKA /IHCTAHIIHOHHOrO OHPE/IEJIEHH^ TEMHEPATyPbl FASOBOfi CPE- 
Jlhl no H3MEPEHHHM EE TEHJIOBOFO H3JiyHEHH5I 
M.E. AHTHnHH, O. K. BoiiuexoBCKafi A2-23 

OUEHKA PO.JIH CJIABblX JIHHHK nOFJIOmEHHH BO/IHHOFO HAPA B HEPEHOCE 
COJIHEHHOFO H3JiyHEHHH B FA30BO-A3P030JIbHOfl[ ATMOCcDEPE 
B.A. BopoHHH, A.B. Cepe6peHHHKOB, T.K). HecHOKOBa A2-24 

nPHMEHEHHE FOJIOFPAMMHOfl JIHH3bI B yO-PA/JHOMETPHH 
C.A. K)fflKHH A2-25 

BOCCTAHOB.JIEHHE  HPOOHJIEK  HE3HAHHTEJIbHbIX  HPHMECEH  H30TOnOB  C 
HCn0.nb30BAHHEM CHEKTPOB nOKPblTHH H3 /lAHHblX A3POCTATOB 
M.H. EpeMeHKO, C. IlaJtaH, K. KanH-IIepe, M.K). KaxacB, A.A. MHue.;ib A2-26 
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OUEHKA norJIOIHEHHH JIASEPHOFO H3/[y^EHHH HA PASJIMHlTblX ATMOCOEP- 
HblX TPACCAX HA OCHOBE SKCHEPHMEHTAJIbHblX JXAUUhlX O CUEK- 
TPAJIbHOM COCTABE H3BPAHHbIX XHMHHECKHX JIA3EPOB A2-27 
B.A. OHJIHMOHOBa, M.JI. CeHTHC 

OnbIT nPHMEHEHHH CnEKTPOCKOnHHECKOft METO/IHKH /IJIH OnPE^EJIEHH^I 
CO/IEP>KAHH5I OKHCH yrJlEPO^A B ATMOCOEPE B OOHOBblX yC;iOBH5IX 
H B rOPOZlAX A2-28 
E.B. cDoKCCBa , E.H. TpeHKO, A.B. JlxiOJia, JI.H. lOpranoB 

OUEHKH JIAKYHAPHOCTH OnTHHECKHX CHEKIPOB 
lO.B. KHCTeHCB A2-29 

CeKUHHBl.  PACnPOCTPAHEHHE BOJIH B CJIYHAftHO-HEOAHOPO/liHblX 
CPEAAX. A/tAHTHBHAH OnXHKA 

ConpeAce^taxejiH CCKUHH: j{.^.-yi.H. B.A. Banax, P,.^.-M.H. B.H. JlyKHH, 
flOKTOp C. KjiH^4>opA, aKaAeMHK Kcanr Ban JXy 

nPHrJIAUIEHHblE JlOKAAffbl Cpeda, 27 umtm, 8:30-10:15. Bojibuioii aaji 

8:30     XAPAKTEPHCTHKH JIABEPHblX nV^KOB B YCJIOBHHX nEPEME}KAEMOCTH 
MEJIKOMACUITABHOK ATMOCOEPHOf^ XyPBYJIEHTHOCTH 
T.H. ApceHbHH, n.B. KopojicHKO, A.M. 3OTOB, M.C. MaranoBa, A.B. MecHHHKHH (Mo- 
CKoecKuu zocydapcmoeHHuu yHuoepcumem) 

8:55 SKCnEPHMEHTAJIbHblE HCCJIE/IOBAHHH PACHPOCTPAHEHMJI JIA3EPHO- 
rO HSJiyHEHHH MHOPAKPACHOrO /IHAnASOHA HA TPACCE 150 KM H TYP- 
BYJIEHTHblX HCKA>KEHHK H30BPA>KEHHK 3BE3/I B PAKOHE KAHAP- 

CKHX OCTPOBOB 
A. KoMepoH, Aac.A. Py6HO, A. BejibMOHTe (Polytechnic University of Catalonia, Barce- 
lona, Spain), 3. Tapna, T. IIpyAXOMM (Instituto de Astrofisica de Canarias, La Laguna, 
Spain), 3. COAHHK (European Space Agency, Noordwijk, Netherlands) 

9:25     OYH/IAMEHTAJIbHblE  HCCJlEZIOBAHH«  HO  PACnPOCTPAHEHHIO  JIA3EP- 
HOrO H3JIYqEHH5I B ATMOCOEPE H A/tAHTHBHOK OHTHKE 
Kcanr Ban Hy (China Academy of Engineering Physics, Beijing, China) Bl-03 

9:50     COBPEMEHHblE HPOBJIEMbl' A/tAHTHBHOf^ OHTHKH 
B.n. JlyKHH (HHcmumym onmuKu aruMOCcpepu CO PAH, TOMCK) Bl-04 

Bl-01 

Bl-02 

yCTHblE AOKJIA/Jbl Cpeda, 27 uwHa, 10:15-13:15. Bojibuiou aaji 

10:15  PA3PABOTKA ZIBYX HHTEPOEPOMETPHHECKHX HCnblTATEJIbHblX CTEH- 
ZIOB no nOJiyqEHHK) H30BPA>KEHHH B OBCEPBATOPHH MAF/IAJIEHCKO- 

rO KP5I>KA 
r.K. Jlyc, B.JI. TaMHU (USAF Research Laboratory, Kirtland AFB, USA) Bl-05 

10:30 HH/IEKC MEPUAHHfi H HJIOTHOCTb BEPOHTHOCTEK HHTEHCHBHOCTM 

JIA3EPHOrO HSJIYHEHH^, PACnPOCTPAH5IIOmErOC5I B TYPBYJIEHTHOK 
ATMOCcDEPE (HOBblK B3TJim) 
M.A. Aji-Xa6am (Terabeam, Redmond,   USA), Jl.C. Snapmc, P.Jl. <DHJijranc (Univer-  Bl-06 
sity of Central Florida, Orlando, USA) 

IlepepHB 10:45-11:00 
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11:00 TEOPETPWECKHK AHAJIHS nOJIHOAnEPTYPHblX M3MEPEHHK HAK7IOHOB HPM 
OTPA5KEHHH BOJIHbl OT MHUIEHH 
Xanr /(oHr (Institute of Applied Physics and Computational Mathematics, Beijing, 
China) Bl-07 

11:15 yrJIOBAH PACXO/IMMOCTb JIASEPHblX nYHKOB, BOSMYmEHKblX CTPYEf^ 
TYPBOPEAKTHBHOrO ABHAUHOHHOrO /IBHrATEJIil 
B.C. CHpa3eT;iHHOB, A-H. /JIMHTPHCB, H.B. HBaHOBa (HHH KOMnjieucHux ucnumanuii 
onmuKO-ajieumpoHHUx npuSopoa u cucmeM, CocHoauU Bop), JX.T. THxrepTOH (DERA, 
Farnborough, UK) ' Bl-08 

11:30 CTATHCTHHECKHE XAPAKTEPMCTHKH BOJIHbl DPH CHJIbHOM PACCEH- 
HHH B CJIOE CO CJIYHAKHMMH HEO/tHOPO/IHOCTHMH /IHSJIEKTPHHE- 
CKOfi nPOHHUAEMOCTH 
C.H. Ko.iiecHHK, H.T. A(}>aHacbeB, M.B. THHHH (MpKymcKuO. zocydapcmeeHHUu ynueep- 
cumem) Bl-09 

11:45 KOPPEKUH5I /IPO^AHHH H30BPA>KEHHH METO/^OM KOPPEJIHIIHOHHOrO 
CJIE>KEHHH 
n.A. KoHfleB, B.n. JlyKHH, H.H. BoTbimHa, O.H. EMajiees (HHcmumym onmuKu amMo- 
ccpepbi CO PAH, TOMCK) Bl-10 

12:00  nJIOTHOCTb OnXM^ECKHX BHXPEK B TYPBYJIEHTHOK ATMOCOEPE 

B. n. AKCCHOB (Mncmumym onmuKU amMoccpepu CO PAH, TOMCK) Bl-11 

12:15  TYPBYJIEHTHblE HCKA^EHHH JIA3EPHbIX HYHKOB HA TPACCAX 3EMJIH- 
CnYTHHK 
B.A. Banax, A.B. Q>a.jaai, (Mncmumym onmuxu amMoc(pepbi CO PAH, TOMCK) Bl-12 

12:30  PEEIEHHE  SAJIAHVI TOMOFPAOHH  HEO/^HOPO/lHblX  CPEJX C HOFJIOmE- 
HHEM 
B.n. HKy6oB, JX-B. Jloces (TOMCKUU zocydapcmeeHHUu yuueepcumem) Bl—13 

12:45   MO/IEJIHPOBAHHE OJIYKTYAUHti HHTEHCHBHOCTH TAYCCOBA HYHKA 
A. BejiMOHxe (Polytechnic  University of Catalonia, Barcelona, Spain),  Jl.C. Snapioc 
(University of Central Florida, Orlando, USA) .     Bl-14 

13:00 OHTHHECKAH CHCTEMA A/IAnTAUHH TYPBYJIEHTHblX CDJIYKTYAUHK JIA- 

SEPHOrO HYHKA 
A. PyKocyeB, A. AjieKcan^poB, B. 3aBajioBa, B. CaMapKHH, A. KyApnuioB (Mncmumym 
npo6jieM Jiaaepnux u uH(popMav,uonnux mexnoJiozuU CO PAH, Ulamypa) Bl-15 

CTEH/lOBblE /JOKJIAAbl Cpeda, 27 utoun, 17:00-18:30 

OnPE/IEJIEHHE nOHEPE^HOfi CKOPOCTH BETPA H3 HSMEPEHHfl /IHCnEPCHK 
CKOPOCTH H3MEHEHH5I KOOP/IHHAT 3HEPrETMqECKOrO HEHTPA T5I}KE-  Bl-16 
CTM H30BPA^EHHH OB-bEKTA 
A. JI. A^aHacbeB, B. A. Banax, A. 11. POCTOB 

HTEPAUMOHHblE METO/Jbl BOCCTAHOB./IEHHH BOJIHOBOFO OPOHTA HO H30- 
BPAJKEHH^M HEKOFEPEHTHOrO HCTOHHHKA 
CM. MepHflBCKidi, T.Jl. /terrapeB, A.B. MaxaubKO, A.C. HepHHBCKU^ Bl-17 

nPHMEHEHHE   HEJIMHE^HblX   nPE0BPA30BAHHK   CHFHAJIOB   JXJl^   YBEJIHHE- 
HHH TOHHOCTH KOPPE./I^U;HOHHbIX H3MEPEHHK 
C.A. HyflHHOB Bl-18 

H3MEH^HBOCTb KOScDOHUHEHTA 3EMHOti PEOPAKHHM B SABAKKAJIBE 

H.Ii;. roM6oeB Bl-19 
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HCCJIE/IOBAHHE   KOSOcDHUHEHTA   nPEJIOMJIEHHH   ATMOCOEPbl   B   OHTHHE- 
CKOM ZIHAnA30HE 
H.Ii;. roM6oeB Bl-20 

yPABHEHME  Hm  CPE/IHErO  HOJIH  BOJIHbl  B  CTATHCTHHECKH  AHHSOTPOn- 
HOK CJIYHAftHOK CPE/lE 
E.3. rpH6oBa, A.H. CaHHCB Bl-21 

CJIYHAKHHE BJiy>KMHHH JIA3EPHbIX nVHKOB UOR B03/IEftCTBHEM TYPBY- 
JlEmnoVl CTPYH ABHAUHOHHOrO JlBHTATEJl^ 
H.B. HaaHOBa, /l.H. JlnrnpueB, B.C. CHpaaeTflHHOB, Jl.T. THTTCPTOH Bl-22 

OJIYKTYAIIIiH   HHTEHCHBHOCTH   PErHCTPHPYEMOrO   CHPHAJIA   JIASEPHOPO 
MA5IKA 
r.A. Ka.«omHH, B.B. HOCOB Bl-23 

BJIH5IHHE TYPBYJIEHTHOK ATMOCOEPbl HA ZlAJIbHOCTb H3MEPEHHH HAHPABJIE- 
HHK AKYCTOOnTHHECKHM MHTEPa>EPOMETPHHECKHM METO/IOM 
r.A. KajiomHH, H.II. JlyKHH Bl-24 

METO^bl  PEraCTPAUHM  H  CTATHCTHKA  mCJlOKAUJAPl  HA TPACCE  PACHPO- 
CTPAHEHHH FAYCCOBCKOrO HYHKA 
<D.K). KaHCB, B.n. JlyKHH, JI.H. JIaBpHHOBa Bl-25 

OCOBEHHOCTH   <DA30BOrO   COnPH>KEHHH   HPH   PA3JlHHHbIX   /^JIHHAX  BOJIH 
KOPPEKTHPYEMOrO H OHOPHOrO HYHKOB 
O.K). KaHCB, B.n. JlyKHH, H.A. MaKcnoBa Bl-26 

AZlAnTHBHA^ cDOKYCHPOBKA H3;iYHEHH5I, PACHPOCTPAH^IOLUErOCH qEPE3 OA- 
30Bbli^ 3KPAH, OOPMHPYIOmHfi OAHHOHHYK) /JHCJIOKALIHIO B  OHOP- 
HOVl BOJIHE 
B.B. KojiocoB Bl-27 

nbE303JIEKTPmECKHti   TIPUBOH   Jim   /IBYXKOOP/IHHATHOrO   YHPABJIEHMH 
YFJIOBblM nOJIWKEHHEM 3EPKAJ1A 
H.H. BoTbiniHa, JI.B. AHTOUIKHH, O.H. EinajieeB, H.A. KOHHCB, B.n. JlyKHH, A.n. HHKOB    Bl-28 

K BOnPOCY O B3AHMOCB5I3H OHTHHECKHX, SJIEKTPH^IECKHX H METEOPOJIO- 
FHHECKHX HAPAMETPOB ATMOCOEPbl 
E.B. OBHapcHKO, B.A. AOHHCHKO, B.T. Ka;iaftaa Bl-29 

OA3HPOBAHHE OBPATHOfi BOJIHbl B YCJIOBHHX CHJIbHblX OJIYKTYAHHfi 
B.A. CcHHHKOB, n.A. KOHHCB, B.n. JlyKHH, B.A. TapxaKOBCKHft Bl-30 

OCOBEHHOCTH  nOBEflEHHH  OJIYKTYAHHK  HHTEHCHBHOCTH  H3JIYHEHHH  B 
OBJIACTH   HACbimEHHH   HPH   PACHPOCTPAHEHMH   B   nOFJIOmAIOmEK 
TYPBYJIEHTHOfi ATMOCcDEPE 
A.A. CyBopoB, P.X. AjiinacB Bl-31 

AJirOPHTM BOCCTAHOBJIEHHH OA3bI B YCJIOBHHX CHJIbHblX CHHHTHJIJIHUHK 

no MHHblM H3MEPEHHK KOMBHHHPOBAHHOFO /lAT^HKA BOJIHOBOFO 
OPOHTA 
B.n. AKCCHOB, O.B. THXOMHpoBa Bl-32 

PACOPOCTPAHEHHE   JIASEPHOPO   DYHKA   HEPE3   KOHBEKTHBHYK)   KOJIOHKY 
nO)KAPA 
B.M. CaaaHOBHH, A.JI. A4)aHacbeB, A.n. POCTOB, P.UI. U^Bbnc Bl-33 

(DH3HqECKOE   MOZIEJIHPOBAHHE   PACnPOCTPAHEHHH   BOJIH   B   CJIYHAKHO- 

HEO/IHOPO/IPblX CPE/IAX 
H.JI. Bo.ra,XHH, H.H. KopoiacB Bl-34 
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OCOBEHHOCTH   OJiyKTYAUHtt   JIASEPHOFO   HSJIYHEHMH   B   ATMOCcDEPHblX 
OCAilKAX 
H.A. BocTpei^oB, A.O. HCyKOB Bl-35 

O   PACnPE/IEJIEHMH   BEPOHTHOCTEti   OJlYKTyAUMPl  JIA3EPHOrO   CHrHAJIA  B 
CHEronA/iE 
H.A. BocTpeuoB, A.<D. HCyKoa Bl—36 

MHKPOBOJIHOBAH TOMOrPAOHH - 3KCnEPHMEHTAJIbHAH MOJlEJlh 
B.n. HKy6oB, C.A. CjiaBropoflCKHft Bl-37 

nPE/ICTABJIEHME OASbl CJIYHAf^HOtt OnTHHECKOf^ BOJIHbl B BA3HCE COBCT- 
BEHHblX cDYHKLlMfl KOPPEJIimWOHHOf^ OYHKLIHH (DA3bI 
E.B. 3axapoBa, lO.H. HcacB Bl-38 

BJIMHHHE  nO/lCTHJIAIOmErO   PEJIbEOA  HA  /IPO>KAHHE  ACTPOHOMHHECKHX 
M30BPA>KEHHtt 
B.B. HocoB, B.n. JlyKHH, E.B. HOCOB Bl-39 

PACnPOCTPAHEHHE  HACTHHHO  KOFEPEHTHOrO  FAYCCOBA HY^IKA B TYPBY- 
JIEHTHOtt PEOPAKUMOHHOK CPE/IE 
B.B. KOJIOCOB, O.A. KcnocoBa, B.B. JlyaopoB Bl-40 

CeKMHH B2. HEJIHHEftHblE aOOEKTbl HPH PACnPOCTPAHEHHH 
HSJiyHEHHH B ATMOCOEPE H BO/tHblX CPE/lAX 

npeAce/(aTe.;ib CCKUHH: /^.(j).-M.H. A.A. 3eMJiflHOB 

CTEHAOBblE /JOKJIA/Ibl Cpeda, 27 wonn, 17:00-18:30 

JIA3EPHOE YCKOPEHHE B3BEIIIEHHbIX MHKPOHACTHU 
C.E. CKHnetpoB, M.A. KasapHH B2-01 

OOTOJIM3 BO/IHblX PACTBOPOB cDEHO.nOB HPH MOmHOM YCD-B03BY}K;IEHHH 

B.A. CBeT.nH<fflbifi,   H.B. CoKojiosa,   T.H. KonbiJiosa,   P.T. KyaneiioBa,   O.H. HaiiKOBC-  B2-02 
Kan, E.H. TejibMHHOB 

0BPA30BAHHE BTOPHHHOrO A3P030JIH H3 nJIA3MbI C /JHCnEPCHOtt cDA30K 
B.H. ByKaxwii, O.B. TacbKOBa B2-03 

BJIHHHHE nEPEKOH/IEHCAUHH HAPA HA HAPAMETPbl nAP0rA30B0r0 OBJIAKA 
nPH EFO PACUIHPEHHH OT nOBEPXHOCTH TYFOnJIABKOf^ HACTHUbl HPH 
/[A3EPHOM B03/IEKCTBHH B2-04 
B.H. ByKaxbiii, K.B. Cojioviaivm 

MO/IE./IHPOBAHHE HPOUECCOB FOPEHUH H HCHAPEHH^ HACTHU B JIA3EPHOM 
nOJIE B2-05 
B.H. ByKaTuii, A.A. IIonoB, A.M. lUaiiAyK 

OCOBEHHOCTH B03BY)K/IEHHH PE30HAHC0B CBETOBOFO HOJIH B HPOSPA^I- 
HblX COEPHHECKHX HACTHHAX OEMTOCEKYH/IHbIM H3JIYqEHHEM 
A.A. 3eM.nHHOB, K).3. refiHU B2-06 

HECTAUHOHAPHOE    PACCEHHHE    CBEPXKOPOTKHX   JIA3EPHbIX   HMHYJIbCOB 
HA H30;iMP0BAHHbIX A3P030JIbHbIX HACTHHAX 
A.A. Sevimnon, 10.3. TettHu B2-07 
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BblHYJKflEHHOE PACCE5IHHE CBETA B KOMBHHAUHOHHO-AKTHBHblX MHKPO- 
HACTHUAX   B   yCJIOBHHX   JXBOVlUOYO   PE30HAHCA   B3AHMO;iEtiCTByiO- 
myix nojiEVi 
A.A. 3eMJiHHOB, K).3. TePmn, E.K. IlaHHHa B2-08 

BJIHHHME BblHY^/IEHHOrO KOMBHHAUHOHHOrO PACCEHHH5I CBETA HA PAC- 
nPOCTPAHEHHE MOmHOrO JIASEPHOPO HY^IKA B ATMOCOEPE 
A.B. HraaxbCB, B.B. MopoaoB B2-9 

/IHHAMHKA SHEPFETMHECKHX H KOFEPEHTHblX XAPAKTEPHCTHK HACTH^IHO 
KOFEPEHTHblX HYHKOB B HEJIHHEf^HOK CPEAE 
B.B. Ko.;iocoB, O.A. KojiocoBa, B.B. /JyAopoB B2-10 

JIA3EPHA5I HCKPA B SA/IAHE CTOKA MOJIHHEBblX PASPH/lOB 
A.A. SeMjmHOB, H.H. BoHKapcB, A.M. Ka6aHOB, B.A. IIoroaaeB B2-11 

CcKUHH Cl.    MHOrOKPATHOE PACCEHHHE B OnTHHECKOM 
30H/^HP0BAHHH. HEPEHOC H OBPABOTKA H30BPA^EHHft 

ConpeAceflaxejiH CCKUHH: A-^'-'I^-H. B.B. BCJIOB, JI.^.-M.H. H.Jl. Kaues 

yCTHblE JlOKJlAHbl IIoHedejibHUK, 25 UWHH, 16:30-18:15. Bojibuioii aaji 

16:30 JIABEPHOE SOH/^HPOBAHME OBJIAKOB JIM/IAPOM C nEPEMEHHbIM YEJIOM 
nOJIH 3PEHHH nPHEMA 
B.B. BepeTCHHHKOB (HHcmumym onmuKU amMoccpepbi CO PAH, TOMCK), 

A.H. A6paMoqKHH, C.A. A6paMOMKHH (HHcmumym onmuuecKozo MOHumopuma CO PAH, 
TOMCK) Cl-01 

16:45  AHAJIHTHHECKOE MO/IEJIHPOBAHHE CMFHAJIA PAMAHOBCKOFO JIHflAPA 
C YHETOM MHOrOKPATHOrO PACCEHHMH 
A.B. MajiHHKa, 3.11. 3ere (HHcmumym cpusuKu Hau,uoHajihHou anadeMuu nayu Eenapy- 
cu, MUHCK) Cl—02 

17:00  nPOCTPAHCTBEHHO-YEJIOBAH    CTPYKTYPA   PACCEHHHOrO    HBJIYHEHHH 
HA rPAHHIlAX H BHYTPH OHTHHECKH HJIOTHblX CPE/I 
B.B. BcnoB (HHcmumym onmuKu amMoccpepu CO PAH, TOMCK) Cl—03 

17:15  POJIb HCKA>KAIOmErO BJIH5IHHH ATMOCOEPbl B 3A/IiAHE KOCMOMOHH- 
TOPHHrA MAJIOPA3MEPHbIX BblCOKOTEMHEPATYPHblX AHOMAJIHK 
B.B. Be.;ioB, C.B. A4)OHHH (Hucmumym onmuKu amMoc(pepu CO PAH, TOMCK) Cl-04 

17:30  METO/IHKA   KAPTHPOBAHH^   M   CPE/IHECPOHHOrO   nPOrH03HPOBAHH5I 
nOKAPHOK OnACHOCTH B JIECV HO YCJIOBHHM nOFOZ^bl 
A.H. CyxHHHH, E.H. FIoHOMapeB (Hucmumym neca CO PAH, KpacuoapcK) Cl-05 

17:45  KOnblOTEPHOE  MO/IEJIHPOBAHHE  H  SKCnEPHMEHTAJIbHblE  PE3YJIbTA- 
Tbl JIH/lAPHOrO 30H/]iHP0BAHHH OKEAHA 
H.JI. KaueB,   3.11. 3ere,  A.C. IIpHxaM,   B.H. CxenaHOB  (HHcmumym  (puauKU Hav,uo- 
HOMbHou OKadcMuu HoyK Eejiapycu, MUHCK), 

]\. AjioKKa, M. KoHxapHHO, JI. MHJIJICH (NAVAIR, Patuxent River, USA), 
r. JIyfl6pyK (DERA Malvern, Worcs, UK) - Cl-06 

18:00  O MO/IEJIHPOBAHHH HEPEHOCA H30BPA^EHHH /^HA OKEAHA C YHETOM 
OBMEHA H3JIYqEHHEM MEZKZIY ATMOCOEPOK H OKEAHOM 
T.A. CyniKCBiw, A.K. KyjiHKOB, C.B. MaKcaKOBa (Hucmumym npuKAaduoii MameMamu- 
Ku PAH, MocKaa) Cl-07 
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CTEHAOBblE /JjOKJlAAbl IIoHedejibHUK, 25 umnn, 18:15-20:00 

AHAJIH3   nPOCTPAHCTBEHHblX   XAPAKTEPHCTHK  JIH/JAPHOrO   CUFHAJIA  HPH 
30HZIHP0BAHHH OnTHHECKH nJIOTHblX A3P030JIbHbIX OB-bEKTOB 
C.A. A6paMOHKHH, A.H. A6paMOHKHH, A.A. THXOMHPOB Cl-08 

AHAJIH3  3cD<DEKTHBHOCTM  KOCMOMOHHTOPHHrA JIECHblX  nO^APOB   CHC- 
TEMOK AVHRR/NOAA (TOMCKAH OBJIACTb) 
B.B. Be;ioB, C.B. A4)OHHH Cl-09 

O nPHMEHHMOCTH MAJIOVrJIOBOrO nPHBJIH^EHHH HPH OnMCAHHH OYHK- 
UMH  PACCEHHHH  HYHKA  C  YHETOM  /IHCnEPCHOFO  COCTABA  PACCEH- 
BAIOIHEti CPEZlbl 
B.B. BejioB, B.B. BepexeHHHKOB, P.B. Bujihjiaiion Cl-10 

BAPHAUHH KOHTPACTA H30BPA>KEHHH OPM HABJIIO/IEHHH HEPE3 ZtHCnEPC- 
UhlVi CJlOV[ 
B.Jl. BopHCOB Cl-11 

nPOBJIEMA yilETA PEOPAKUHH  B  YPABHEHMH nEPEHOCA H3JiyHEHH5I  HJIii 
COEPHHECKOtl CHCTEMbI ATMOCOEPA - OKEAH 
A.B. FaBpHJioBHH Cl-12 

onPE/iEJiEHHE BbiroPEBinnx njiouxAHEPi no HHOOPMAUHH AVHRR/NOAA 
H.n. MHHbKo,     H.A. A6ymeHKO,     H.A. AjiTbrnvfiB,     B.B. KomcncB,     C.A. TamHJiHH, 
A.B. TaxapHHKOB Cl-13 

HCnOJIbSOBAHHE HHOOPMAUHOHHblX TEXHOJIOrHK B  CHCTEMAX CnYTHH- 
KOBOrO MOHHTOPHHrA JIECHblX HO^APOB 
C.A. BapTa.;ieB,   H.B. EpmoB,   E.A. Jlynsm,  A.A. MasypoB,   H.n. MHHBKO,  A.A. IIpo- 
UIHH, E.B. OjIHTMaH Cl-14 

nOBbinJEHHE     PA3PEIUAK)mEK     CnOCOBHOCTH     H30BPA^EHHfl     nPHBOPA 
AVHRR   CnYTHHKOB   NOAA   /IJIH   3AZIAM   PECYPCHO-SKOJIOraqECKOrO 
MOHHTOPHHrA 
E.C. ApTaMOHOB, K.T. JIpoxacoB Cl-15 

H/IEHTHcDHKAmiH    nOJIEK    OBJIAHHOCTH    HEnAPAMETPHHECKHM    AJirOPHT- 
MOM PACn03HABAHH;i 0BPA30B HO /JAHHblM HPHBOPA AVHRR CnYT- 
HHKOB NOAA 
T.r. IlyaiKapeBa, K.T. IIpoTacoB Cl-16 

nPOrPAMMHblfi  KOMnJIEKC  ZIJIH  PEHIEHHH RP^IMblX  SA/IAH ATMOCOEPHOK 
OnXHKH 
A.B. Cepe6peHHHKOB, B.B. BejioB Cl-17 

O   MO/IEJIHPOBAHHH   HEPEHOCA  H30BPA)KEHH;I  HEOPTOTPOHHOK  OOBEPX- 

HOCTH B nOJIHPH30BAHHOM CBETE 
T.A. CyiuKeBHH, C.A. CTpe;iKOB Cl-18 

O   MO/IEJIHPOBAHHH   HEPEHOCA  H30BPA)KEHH5I   SEMHOK   nOBEPXHOCTH   C 
YHETOM COEPHHHOCTH 3EMJIH 
T.A. CyuiKCBHi, E.B. BjiaAHMHpoBa Cl-19 

AHAJIH3 ilHHAMHHECKHX H30BPA>KEHHK TASOnblJIEBOrO OBJIAKA OT B3PbI- 
BA IHAXTHblX nYCKOBblX YCTAHOBOK 
B.H. /iMHTpHCB, H.A. CyTOpHXHH Cl-20 

JIUMPHOE yPABHEHHE B  nPHBJIHJKEHMH BTOPOFO HOPH/^KA JlJIfl  CPE/l C 
CH./IbHO BblTHHYTOK MHflHKATPHCOft PACCEHHHH 
B.B. BepexeHHHKOB Cl-21 
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OUEHKH   nOJIilPHSAUHOHHblX  XAPAKTEPHCTHK  B   nPOBJIEME   PACHPOCTPA- 
HEHHH ySKOrO nOJIHPHSOBAHHOrO ny^KA B MHOrOKPATHO PACCEH- 
BAIOmEti CPEZtE 
JI.H. HaftKOBCKaH Cl-22 

PESyjIBTATbl CnyTHHKOBOrO MOHHTOPHHrA JIECHblX nO}KAPOB HA TEPPH- 
TOPHH 5IKyTHPI 
B.C. CojioBbCB, E.K. BacHJBbeB Cl-23 

B pa6oTe ceKUHH npe^iJiaraetcH npose/ieHHe KpyMoro CTojia ^KOCMOMOHHTOPHHr JIECHblX 
nO)KAPOB. PE3yJIbTATbI. nEPCnEKTHBbl. nPOB;iEMbI». 

CeKUHH C2. AA.3EPHOE H AKYCTHHECKOE 30HAHP0BAHHE ATMOCOEPbl 
H OKEAHA 

ConpeAceAaxejTH CCKIIHH: K.^.-M.H. IO.C. Ba.7iHH, A-4>--M-H. T.T. MaxBHCHKO 

nPHrJIAUIEHHblE ^,OKJlA^,hI BmopnuK, 26 umrm, 8:30-9:30. Bojihuioii aaji 

8:30 ^HCJIEHHblE MOJXEJIVI nEPEHOCA JIASEPHOFO HSJIVHEHUfl B CJiyHAKHO- 
HEO/IHOPO/lHblX CPEJXAX 
B.A. KapFHH (HHcmumym euHucjiumejibHou MameMamuKu u MameMamuuecKou zeocpuaumi 
CO PAH, Ho6ocu6upcK) C2-01 

9:00 JIHZIAPHblE HABJIIO/IEHHH nPOUECCOB HH>KEKUHH nblJIEBOrO A3PO- 
30J15I CAXAPbl B PEraOHE BOCTOHHOK EBPOnbl 
A.n. MaiiKOBCKHH,    A.II. HBanoB,     tp.II. OcHnenKo,     M.M. Kopojib,    A.C. Cjiecapb, 
H.C. XyTKO (HHcmumym cpuauKu Hav,uoHajihHOu axadcMuu uayK Eenapycu, MUHCK), 

C.Tlyxajibcia^,Il.Co6ojieBCKim(HHcmumyrmeocf)U3UKunojibCKouaKadeMuuHayK, Flojibuia)    C2-02 

yCTHblE JXOKJlAJXhl BmopnuK, 26 uwHfi, 9:30-13:15. Bojibuiou aaji 

9:30 JIH/IAPHblE MCCJIE/IOBAHHH /IHHAMHKH A3P030JIbHbIX YiOJlEPl nOEPA- 
HMHHOrO CJIOH ATMOCOEPbl 
K).C. 6a.mH, A.JX. EpmoB, C.B. CaMoftjiosa (MHcmumym onmunu amMocepepbi CO PAH, 
TOMCK) C2-03 

9:45 nOCTPOEHHE OnXHMAJIbHblX PEEPECCHK HJI^ OIJEHKH HAPAMETPOB 

A3P030JI5I no ZlAHHblM JIASEPHOEO 30HZIHPOBAHH5I HA ZIByX H TPEX 
ZtJIHHAX BOJIH 
B.B. BapyH,   A.H. Bpwjn>,   B.Il. KafiauiHHKOB,   B.M. IIonoB,   A.II. HaiiKOBCKHH   (HH- 
cmumym cpu3UKU Hav,uoHajibHou anadeMuu uayx Eejiapycu, MUHCK) C2—04 

10:00 OHTHHECKOE 30H/IHP0BAHHE CPE/^HEfl ATMOCOEPbl HA CHBHPCKOf^ 
JIH/IAPHOK CTAHIIHH 
B.A. BypjiaKOB, C.JI. BonaapeHKO, M.B. rpHiuacB, C.H. JXojm^, A.B. EjibHHKOB, B.B. Byes, 
A.B. HeB3opoB, C.B. CMHPHOB (Hncmumym onmuuu amMoc(pepbi CO PAH, TOMCK) C2-05 

10:15  BOCCTAHOBJIEHHE   KOHUEHTPAUHft   rA30B   B   MHOrOKOMHOHEHTHOK 
CMECH METO/IOM HOHCKA KBA3HPEmEHHH C HCHOJIbSOBAHHEM 3BO- 
JIIOUHOHHO-FEHETHHECKOrO AJirOPHTMA 
K).B. OeaoTOB,   M.JI. BejoB,   B.A. ropoflHHieB,   B.H. KOSHHUCB  (HHH  PJI  MPTV C2-06 
UM. H.9. EayMana, MocKea) 

10:30  OSOHHblE   H3MEPEHHH   yO-JIH/IAPOM   /^HOOEPEHItHAJIbHOrO   HOEJIO- 
mEHHH B X303E, KHTAK 

HCyHKCHHr Xy, Xyan^miHr Xy, Hnrxya By, Hinayw. HCoy (Anhui Institute of Optics and 
Fine Mechanics, Hefei, China) C2-07 

IlepepbiB 10:45-11:00 
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11:00 MOBHJIbHAH JlVlJlAPHAa. CHCTEMA HJl^ H3MEPEHHfi[ 3ArPH3HEHHH B03- 
JXYXA 
K)HH<iao MCanr, XyaHJiHHr Xy, TSH Kyn, Slw TaoHao, Jlny Jlcaoran, lUao UlHuieHr, 
JJjeiir MHH, TKam TaoaHr (Anhui Institute of Optics and Fine Mechanics, Hefei, China)     C2-08 

11:15  UOBhlPl nOJlXOH K OnPE/IEJIEHHKD XAPAKTEPHCTHK nEPEMEUIHBAHHM 
B ATMOCOEPE 
M.A. JIoKouieHKO (MocKoocKuU zocydapcmeeHHUti yHuoepcumem) C2-09 

11:30  OTAFHOCTHKA  HHTEHCHBHblX  ATMOCOEPHblX   BHXPEK   HO   MHHbIM 
CnyTHHKOBOrO CBM-PA/IHOMETPHHECKOrO 30H/IHP0BAHHH 
A.O. HepyuicB,  E.K. KpaMHaHHHOBa (HHcmumym 3KcnepuMeHmajibH0ii Memeopojiozuu, 
OSHUHCK), 

B.3. IleTpeHKo (HHcmumym paduomexnuKU u aJieKmpoHUKU PAH, OpnsuHO MocKoecKoH O6M. )     C2—10 

11:45  AHA;IH3  MHHblX AKYCTHHECKOrO  30H/IHP0BAHHH  B  yCJIOBH5IX YC- 
TOKHHBOfl CTPATHOHKAUHM nOrPAHHHHOrO CJlOSi ATMOCOEPbl 
C.JI. OAHHUOB (HHcmumym onmuKu amMoc^epu CO PAH, TOMCK) C2-11 

12:00  HEnPEPblBHblE HABJIKD/IEHMH BAPOK/IHHHblX BOSMYmEHMft BO/I 03E- 
PA BAKKAJI 
C.B. JIoBUOB, H.M. ByflHCB, K).B. nap4)eHOB, B.K). Py6uoB (HayuHO-uccjiedoeamejib-  C2-12 
CKuH uHcmumym npuKJiadnou (puauKu MpnymcKozo zocydapcmeeuHozo yHueepcumema), 
M. lUypiep, M. lUxypM, A. BBIOCT (Swiss Federal Institute for Environmental Science 
and Technology, Duebendorf-Zuerich, Switzerland) 

12:15  OJiyKTYAUHH JimjXkVUOIO CHFHAJIA HPH 30HZIHP0BAHHH MOP^ HEPE3 
B3BOJIHOBAHHYIO nOBEPXHOCTb 
B.JI. Be6ep (HHcmumym npuKJiadHoU cfjuauKu PAH, HUMHUU Hoazopod) C2-13 

12:30 HCnOJIbSOBAHHE AKTHBHO-nACCHBHblX METO/IOB ZlHCTAHI];HOHHOrO 
30H/IHP0BAHMH RJlSi HCCJIE/IOBAHHa BHOOnTH^ECKHX XAPAKTEPH- 
CTHK BEPXHEFO CJI05I OKEAHA 
O.A. ByKHH, M.H. IlepMflKOB (TuxooKeancKuii oKeauojiozuHecKuU uncmumym /IBO PAH, 
BjiaduoocmoK) C2-14 

12:45 JIASEPHblf^ CnEKXPOFPAcD /IJIil HCCJIE/IOBAHHH HECTAUHOHAPHblX 
nPOUECCOB B ATMOCOEPE 
B.n. OoKecBi, lO.A. AKHMOB2, IO.H. TpuMb^, B.A. Jlesan^, C.K). MHTHHKHHI, 
B.r. TecTOB* (^Hncmumym MexauuKU MocKoecKozo zocydapcmeenHozo ynueepcumema, 
^rVH ^HUO - Acmpo(f)U3UKas>, Mocxea) C2-15 

13:00  JIHMPHblE   H   CnYTHHKOBblE   H3MEPEHH5I.      OHPE/IEJIEHHE   CBOKCTB 
OBJIAKOB BEPXHEFO ^PYCA 
O. JIaflo-Bop/ioBCKH (ENSSAT - Universite de Rennes, France) C2—16 

CTEHAOBblE J3,OKJlAffbI BmopnuK, 26 umun, 18:00-20:00 

BPEMEHHblE ACHEKTbl OJIYOPECUEHUHH - IN-SITU AHAJIH3 C BHCTATHHE- 
CKHM nO/IBOZlHbIM JIH/JAPOM 
y. Cxyx, M. JlHaftx, O. JIa;io-BopaoBCKH C2-17 

CW-DL-DR-;iAZlAP  JXJl9i  /tHCTAHUHOHHOFO  /lETEKTHPOBAHHH  FA30B:   MATE- 
MATHHECKOE OnHCAHHE M COnOCTABJIEHHE C /IPYFHMH METO/IAMH 
P.P. AramcB, P.K. CarflHea C2-18 

30H/IHPYI0LUHE  OKF JIH/IAPHOFO  KOMnjIEKCA C  PESOHAHCHblMH CHCTE- 
MAMH HAKA^KH 
JI.P. Afl6aTOB C2-19 
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HEnPEPblBHblE  jmM-JimjlAPhl  C  nPHMOyrOJIbHblMH  HMnyJIbCHblMH  30H- 
ZlHPyiOmHMH CHPHAJIAMH 
JI.P. Afi6aTOB C2-20 

TOHHOCTb OnPE/IEJIEHHH  CO/IEP^AHH^ TASOBblX KOMnOHEHT ATMOCOE- 
Pbl DIAL CHCTEMAMH 
lO.M. AHApecB, n.n. TefiKO C2-21 

MATEMATH^ECKOE   MO/IEJIHPOBAHHE   PABOTbl   OniUqECKOrO   KOPPEJIHLIiH- 
OHHOrO rA30AHAJIH3ATOPA 
CO). BajiaHAHH, 10.^,. Konwran, B.H. KOXEHOB C2-22 

30H/IHP0BAHHE nJIOTHblX FASOBblX inJIE^OOB HA OCHOBE HCnOJIbSOBA- 
HHH OnTHHECKOrO KOPPEJI5III,HOHHOrO AHAJIH3ATOPA 
CO. Ba;iaHAHH, B.H. KoxanoB, C.A. lUHmnniH C2-23 

;iA3EPHblfi[ METO/I /IHCTAHIJ,HOHHOrO KOHTPOJIH TOJimHHbl HJIEHOK HEO- 
TEnPO/lVKTOB HA BO/tHOfi HOBEPXHOCTH 
M.JI. BejiOB, C.B. BepesHH, B.A. ropoflHHieB, B.H. KosHHqeB C2-24 

OJiyOPECUEHTHAH /IHArHOCTHKA PACTBOPEHHOFO OPFAHMHECKOrO BEIIJ;E- 

CTBA nPHPO/IHOfl BO/Ibl 
B.H. K)»caKOB, K.r. B.nHHOBa, JI.B. JleBiuHH, C.B. IlaitaeBa C2—25 

METEOPOJIOra^ECKHE KOMnJIEKCbl  AMK-01   H  BMK-01 
A.H. BorymeBHH,    A.A. AadyKHH,    B.B. BypKOB,    B.B. SaHHH,    B.C. H.9bH<ieBCKHii, 
B.A. Kopo.n.KOB C2-26 

nPOrPAMMHOE     OBECnEHEHHE     JXJI^     yi[bTPA3ByKOBbIX     AHEMOMETPOB- 
TEPMOMETPOB 
A.H. BoryuieBHH C2-27 

3KCnEPHMEHTA./IbHOE    HCCJIE/IOBAHHE    METPOJIOrHHECKHX    XAPAKTEPH- 
CTHK y;ibTPA3ByKOBOrO AHEMOMETPA B ASPO/lHHAMHqECKOK TPyBE 
A.Sl. BorymeBHM, A.A. A36yKHH, B.B. BypKOB, B.C. HjibHHeBCKHfi, B.A. K6po.nbKOB C2-28 

O AOCTOBEPHOCTH BOCCTAHOBJIEHH^ HPOOHJIH CKOPOCTH BETPA B HPH- 
3EMHOK ATMOCOEPE H3 O/IHOyPOBHEBblX /JAHHblX yJIbTPA3ByKOBO- 
rO AHEMOMETPA-TEPMOMETPA 
A.51. BorymcBHM, B.A. r.;iaaKHX, A.3. MaKHeHKo, B.A. Oe^opoB C2—29 

HCCJIE/IOBAHHE CHEKXPOB JIA3EPHOK <DJII00PECI];EHLI,HH OPrAHHHECKOrO 
BEIHECTBA B 3AJIAHAX K./IACCHcDHKAaHH THHOB MOPCKHX BO/t 
B.B. HcKyHKOBa, O.A. ByKHH, M.C. IlepMflKOB C2-30 

HEKOTOPblE PE3yjIbTATbI CPABHHTEJIbHOrO AHAJIH3A Cy/JOBblX H CHyTHH- 
KOBblX H3MEPEHHK  KOHIIEHTPAIZHH XJIOPOO^HJIJIA A 
JI.B. BypoB, O.A. ByKHH, M.C. IlepMflKOB, B.A. XoBaneu C2-31 

OnEPATHBHblE H3MEPEHH5I KOHHETPALIHH 3ArPiI3HEHH5I BOSJIYXA B HEUI- 
CKOK    PECnyBJIHKE    KOMBHHHPOBAHHblMH    JIH/^APHO-COZlAPHblMH 
METOMMH 
H. Keaep, 11. Beprep, A. HepHHft, 11. 9HTCT, <D. tDorraHH, M. CxpHSHK C2-32 

OCOBEHHOCTH BOCCTAHOBJIEHHH K0300HLI:HEHTA PACCEHHHH A3P030JIEM 
C y^ETOM MOJIEKyjIHPHOrO PACCEHHHH H H3MEH1IHBOCTH JIH/lAPHOrO 
OTHOUIEHHH B yCJIOBHHX  CJIAB03AMyTHEHH0K ATMOCOEPbl 
A.Jl. EpmoB, K).C. BajfflH, C.B. CaMoftjioBa C2-33 
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C2-38 

MHOrOKOMnOHEHTHblfl AHAJIH3 HECHMMETPHHHOrO /IHMETHJira/lPASHHA 
H nPO/tYKTOB EFO nPEBPAIUEHHH METO/JOM JIASEPHOK ODTHKO- 
AKyCTHHECKOK CnEKTPOCKOnHH 
lO.B. <DeflOTOB,     M.JI. Be;ioB,     B.A. Topo/iHHHeB,     A.H. HCHTOB,     B.H. Ko3HH^eB,     C2-34 
A.A. KopMEKOB, H.n. CynpyH 

nOHCK  CnEKTPAJIbHblX  KAHAJIOB  H3MEPEHHH  M^ AHAJIH3A MHOFOKOM- 
nOHEHTHblX  FASOBblX  CMECEti JIASEPHblM  OnTMKO-AKyCTOTECKHM    C2-35 
METO/IOM 
lO.B. OeflOTOB, M.JI. BejioB, B.A. ropoAHHicB, B.H. KoaHHues 

nAKET nPOrPAMM MOLSA JXJlfi MO/IEJIHPOBAHH5I JIH/IAPHOrO 30HZIHP0BA- 
HHH ATMOCcDEPbl B ycD-H BH/IHMOK OBJIACTHX CnEKTPA C2-36 
H.B. BoiiHeHKO, M.K). KaxaeB, A-P- Ky.naxMeTOB, A.A. Mwnem, A.H. CyxanoB 

MCCJIE/IOBAHHE OBJIAqHOCTH C HCnOJIbSOBAHHEM CnEKTPAJIbHblX H3ME- 
PEHHK H BHCTATHqECKOrO TOMOrPAOHqECKOrO 30H/IHP0BAHHH C2-37 
/^.M. OHOUIKO, M.M. KyreiiKo 

/IHCTAHUMOHHOE 30H/IHP0BAHHE CJIO}KHbIX CJIOHCTblX HEO/IHOPOZlHblX 
PACCEHBAIOmHX CPEZl (KOHUEnUHH BE3AnPHOPHOCTH) 
M.M. KyrefiKO 

M3MEPEHHE  ABCOJIIOTHblX  SHAHEHHf^  KOHUEHTPAUHf^  XJIOPOOHJIJIA A  C 
MCnOJIbSOBAHHEM METOM JIASEPHOtl OJIYOPOMETPHH 
E.A. JlHnH.raHa, O.A. ByKHH, M.C. IlepMHKOB, A.K). Mafiop C2-39 

/lOnJIEPOBCKHE    CO/lAPHblE    HABJIIOZIEHHH    3A    BEPTHKAJIbHOK    COCTAB- 
JIHIOmEK CKOPOCTH BETPA B MOCKBE 
M.A. JIoKou;eHKO, B.F. HepenejiKHH, H.B. CcMCHOBa C2-40 

HCCJIEAOBAHHE KOHUEHTPAUHfl A3P030JIEfl H TEPMH^ECKOK CTPYKXyPbl 
B  HH}KHEK  ATMOCCDEPE  HAR  MOCKBOK  no  ZIAHHblM  CHHXPOHHblX 
CO/IAPHO-JIH/IAPHblXHABJIHDZlEHHK 
M.A. JIoKou;eHKO, T.H. TopHaKOB, H.O. UIHUIKOB C2-41 

CKOPOCTb   nEPEMEmEHM5I   KPynHOMACUITABHblX   BOSMYmEHMf^   BO/IHOK 
CVEJIM 03. BAVIKAJI 
lO.B. nap4)eHOB, C.B. JIOBUOB, A.3. PacieraH, B.K). Py6uoB, A.T. HencKHft C2-42 

OUEHKA CTATHCTHqECKHX nAPAMETPOB OnTHqECKOK H rEOMETPHHECKOK 
nPOCTPAHCTBEHHOtt CTPyKTyPbl OBJIAqHOCTH 
H.3. OeHHep, r.H. KoxaneHKo, B.C. lUaManaeB C2-43 

MHOrOBOJIHOBOft TPACCOBblK rA30AHAJIH3ATOP HA OCHOBE    BOJIHOBO/I- 
HOrO nEPECTPAHBAEMOrO COa-JIASEPA 
A.H. KapanysHKOB, T.r. MaxBHCHKO, lO.H. IIoHOMapeB, H.B. UlepcTOB, A.H. TpHinHH, 
A.H. nexpoB, H.B. nxamnHK 

MO/IEJIHPOBAHHE  JIH/IAPHOrO  30H/IHP0BAHHH  METEOnAPAMETPOB  ATMO- 
COEPbl B OKHE nP03PAHH0CTH 2 - 2,4 MKM 

Il.n. TefiKO, r.r. MaxBHCHKO, O.A. PoMaHOBCKHft, O.B. XapHCHKo C2-45 

OnTHKO-AKyCTHHECKOE  SOH/IHPOBAHHE  HAPAMETPOB ATMOCOEPbl  H KA- 
HAJIA PACnPOCTPAHEHH^I  MOmHOFO  HMnyJIbCHOrO JIASEPHOFO H3- 
JiyqEHH5I B ATMOCOEPE 
Jl.T. UlaMEHaeBa C2-46 

TOHHOCTb    /lOnJIEPOBCKHX    H3MEPEHHti    nPOOHJIH    BETPA    B    CJIYHAE 
HECTAIZHOHAPHOFO CHPHAJIA 
A.n. lUc^iexoB C2-47 
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OBTbEMHOE PACCE5IHHE SBYKA B OKEAHE 
B.E. CKJiHpoB, A.B. Bepe3y^KHii C2-48 

HCCJIE/IOBAHHE   CTPYKTyPHblX   OCOBEHHOCTEf^   PACnPE/IEJIEHHH   BHOOn- 
THHECKHX H THZlPOJIOrHHECKHX HAPAMETPOB MOPCKOfi BORhl 
r.B. CKopoxoA, O.A. ByKHH, M.C. IlepMHKOB, A.K). Maiiop, T.H. TapxoBa C2-49 

OnbIT JIASEPHOrO  30HflHP0BAHHa  BAtiKAJIbCKOK BOJXhl C nOBEPXHOCTH 
JIEflOBOrO nOKPOBA 
r.n. KoxaHCHKo,   H.3. IleHHep,   B.C. IIIaMaHacB,   H.Il. ByaneB,   B.A. TapantancKHfl, 
n.n. UlepCTHHKHH C2—50 

CeKUHH C3. ABHA^HOHHbIE H KOCMHHECKHE JIH/IAPW 
H HX nPHMEHEHHH. MOAEJIH ATMOCOEPbl. JIA3EPHbIE HYHKH 
HA BbieOTHblX ATMOCOEPHblX H KOCMHHECKHX TPACCAX 

ConpeAceflaxcaH CCKUHH: ;t.(J).-M.H. T.r. MaTBHCHKO, npo^). y.r. Onnejib, 
AOKTop y.H. CKHF 

nPHrJIAIUEHHWE JlOKJlAJlbl Cpeda, 27 utona, 14:00-14:30. BoAbiuou aaji 

14:00 HACKOJIbKO TOHHO JIH/tAPHOE YPABHEHHE /lOJI^HO YHHTblBATb MHO- 
rOKPATHOE PACCEHHHE, HTOBbI CTAJIO B03M0>KHbIM BOCCTAHOBJIEHHE 
nAPAMETPOB OBJIAKOB M3 HSMEPEHHK JIH/IAPOM KOCMHtJECKOrO BA- 
3HPOBAHHH? 
A.r. BopoBofti, r. HepBHHCKH^, jy. /tHHT^, Y. OnnejTb^, Jl. Kcy^ (^HHcmumym onmuKU 
amMoc(pepbi CO PAH, TOMCK, ^Institute of Mathematics, L-M-University of Munich, 
Germany, ^Chengdu College of Information Engineering, China) C3-01 

nPHMEHEHHE BESOnACHOFO RJl^ rJIA3 JIA3EPHOrO nEPE/tATHHKA B AT- 
MOCOEPHOM ZliHCTAHLtHOHHOM 30H/IHP0BAHHH 
y.H. CHOT (NASA Langley Research Center, USA) C3-02 

yCTHblE AOKJIA/tbl Cpeda, 27 woua, 14:30-15.30. Bojihtuou aaji 

14:30   nPOEKTbl JIM/^APHblX  HCCJIE/IOBAHHK  3EMJIM  C  BOPTA MAJIblX  KOC- 
MH^ECKHX nJIATOOPM 
r.r. MaTBHCHKO (Hncmumym onmuKu amMoccpepti CO PAH, TOMCK) C3-03 

14:45   METO/I BOCCTAHOBJIEHHE BblCOTHblX nPOOHJIEft BETPA HO /^AHHblM 
KOCMHHECKOrO /lOnJIEPOBCKOFO JIH/IAPA 
B.A. Banax*, X. Bepnep^, H.II. KpHBOjryuKHH^ H.JIafiKC^, H.H. Cuajnixo^ Vl. lUxpaflxep^ 
(^HHcmumym onmuKu amMoccpepti CO PAH, TOMCK, ^DLR Institute of Atmospheric 
Physics, Wessling, Germany) C3-04 

15:00   HCnOJIb30BAHHE CnYTHHKOBblX AAHHblX JlJlil H3MEPEHHH TEMHEPA- 
TYPHblX XAPAKTEPHCTHK HPHSEMHOrO CJIOE B03ZIYXA 
C.A. TamHJiHH, H.A. A6ymeHKo (Hncmumym conueuHO-aeMHou (puauKU CO PAH, Hp- 
KymcK) C3-05 

15:15   .JIH/IAPHblfl CHPHAJI B nPHBJIH^EHHH /JBYKPATHOrO PACCEHHHH HPH 
nAPAMETPHHECKOM 3A/IAHHH HH/IHKATPHCbl 
B.B. BpioxanoBa, H.B. CaMOXBajioB (TOMCKUU zocydapcmoeuHuti ynueepcumem) C3-06 
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CTEHAOBblE JlOKJlAUhl BmopnuK, 26 UIOHH, 18:00-20:00 

JlVLJlAPnOE   30H/IHP0BAHHE  TyPBYJIEHTHOCTH  5ICHOrO  HEBA.   qUCJIEHHOE 
MOilEJIHPOBAHHE 
B.A. Banax, X. Bepnep, H.H. CMajraxo C3-07 

CPABHHTEJIbHblK AHAJIH3 nOJIHPHSAUHOHHblX XAPAKTEPHCTHK CKAHEPOB 
M^ CAMOJlfiTHMX JimjlAPOB 
A.B. BepecHCB, A.A. THXOMHPOB C3-08 

JIHAAPHblE  H3MEPEHHH  BPEMEHHblX  BAPHAUHfl  OB-bEMHOFO  KOSdxDHUH- 
EHTA OBPATHOrO PACCEHHHH 
B.T. TamcHOB, B.A. OHJimmoB, P.B. (I>HJiHnnoB C3-09 

nOJI«PM3AUHOHHbIE XAPAKTEPHCTMKM /^BYKPATHO PACCE^HHOFO H3JiyHE- 
HHH OT KAnEJIbHblX H KPHCTAJIJIHHECKHX OBJIAKOB 
H.B. CaMOXBa.noB, B.B. BpioxauoBa, 11.B. KphiranoB C3-10 

SMnHPHHECKAH   MO/lEJIb   CnEKTPAJIbHOFO   XOJIA   A3P030JIbHOfi   OniHHE- 
CKOf^ TOJimH ATMOCOEPbl B OBJIACTH COEKIPA 0,4-12 MKM 

H.H. mejiKanoB C3-11 

CcKUHH C4.  OnTHHECKHE H MHKPOOH3HHECKHE CBOftCTBA 
ATMOCOEPHOrO A3P030JIH H BSBECEft B BO^HblX CPE/^AX 

ConpcAce/^axejiH CCKUHH: ji.^.-n.H. O.B. KonejicBHH, a.^.-yi.u. M.B. IlaHieHKO, 

npo4). r. Banr 

nPHrJIAUIEHHblft AOKJIAA BmopuuK, 26 umua, 14:00-14:30. Bojibuioil aaji 

14:00  OUEHKA   OnTHqECKHX   XAPAKTEPHCTHK   ATMOCOEPbl   H   OKEAHA   HO 
Z^AHHblM CnVTHHKOBblX CKAHEPOB L[BETA 
O.B. KoneJieBHH (MHcmumym OKeauonozuu PAH, MOCKGO) C4-01 

yCTHblE /(OKJIA/tbl BmopnuK, 26 UWHH, 14:30-18:15. Bojibuiou 3aA 

14:30   OB   OnTHKO-TEPMO-ZIHHAMHHECKOfi   CTPYKTYPE   nPHBPE>KHbIX   BOJl 
o3. BAKKAJI (no MATEPHAJIAM 1994 H 1999 rr.) 
n.n. UlepcTHHKHH,    M.H. UlHMapaeB,    B.B. XOXJIOB,    B.H. CeprecBa,    B.H. AposAOB 
(JIuMHOJiozuuecKuu UHcmumym CO PAH, MpKymcK) 04—02 

14:45   HHOOPMAUMOHHOE CO/IEPJKAHHE CnEKTPOB KOSOOHUHEHTOB HPKO- 
CTH BO/tHblX 3KOCHCTEM 
B.JI. CyxopyKOB, H.B. HOBHKOB (HHcmumym oodHux npo6jieM PAH, PocmoG-Ha-/loHy)     C4—03 

15:00   BJIHHHHE   TH^EJIblX   METAJIJIOB   HA   OHTHHECKHE   XAPAKTEPHCTHKH 
BO/IHblX CVEJX 
A.a. XaiipyjiJiHHa,  B.A. JlaiiHHa (MHcmumym (puauKU Haii,uoHajibHou anadeMuu uayK 
Eenapycu, MUHCK) C4—04 

15:15   METOZl H HEKOTOPblE PE3YJIbTATbI H3MEPEHHfi CHEKTPOB nOFJIOIHE- 
HH5I H PACCEHHHH CBETA B BAfiKAJIbCKOfl BO/^E 
B.A. Tapaii;aHCKidi, H.M. ByAHCB, P.P. MnpraaoB (HHH npuKJiadmu cpuauKu HpKym- 
CKozo zocydapcmeeHHozo yHuoepcumema, MpKymcK) 04—05 

IlepepwB 15:30-16:00 
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16:00 BJIHHHHE MHKPOOH3HHECKHX CBOf^CTB OBJIAKOB HA nEPEHOC COJl- 
HEHHOrO HSJiy^EHHa B ATMOCOEPE 
M.B. lUaTyHOBa (rudpoMemeopojiozuuecKuu nayuHO-uccjiedoeameAbCKuu ii,eHmp Poccuii- 
CKOU OedepaUiUU, MocKoa) C4—06 

16:15 OnPE/liEJIEHHE XAPAKTEPHCTHK ATMOCcDEPHOFO A3P030JI5I HO CHEK- 
TPAJIbHblM H3MEPEHH5IM nPOBPAHHOCTH H MAJIOyPJIOBOrO PACCE5IHMH 
M.A. CBHpHACHKOB (MHcmumym cpuauKu amMoccpepu PAH, MocKoa) C4-07 

16:30  yrJIEPO/IHblE HACTHUbl B FOPO/ICKOK ATMOCOEPE 
Banr TeHrMCH, Konr KHHKCHHr, Ty mHa^&nT, Ban KcaoBefl (Institute of Atmospheric 
Physics, Beijing, China), 
A.C. Envijiemao (MHcmumym <pu3UKu amMoc(f)epu PAH, MocKoa) C4-08 

16:45 AHAJIH3 CnEKTPAJIbHOK HPKOCTH HEBA B OBJIACTH HEOEJIOMETPHHE- 
CKHX ypJIOB PACCE5IHHH 
B.H. KopoBMCHKO (KaaaxcKuu zocydapcmeeHHuu nedazozunecKuii yHueepcumem, AMMO- 

Ama), B.K. OiujiaKOB (MHcmumym onmuKu amMoccpepu CO PAH, TOMCK), B.E. IlaBjioB 
(HHcmumym eodnux u auojiozuuecKux npo6jieM CO PAH, Bapnayji), A.C. UlecxyxHH 
(AjimaucKuu zocydapcmeeHHuu mexHuuecKuu yHueepcumem, Eapnayji) C4—09 

17:00  CE30HHAH   /IHHAMHKA   KOSOOMmiEHTOB   A3P030;ibHOrO   OCJIABJIE- 
HHH B /IblMKAX 3AnA/IHOK CHBHPH 
B.H. yaceroB, lO.A. IIxajiaroB (Hncmumym onmuKu amMoccpepu CO PAH, TOMCK) C4-10 

17:15  O nPEHMymECTBE HCnOJIb30BAHHH KPyPOBOfl nOJI5IPH3AIj;HH H3Jiy- 
HEHH;! B JIA3EPHOM SOH/IHPOBAHHH KPHCTAJIJIHHECKHX OBJIAKOB 
B.B. Kay.ib,   /t.H. PoMamoB   (Hncmumym   onmuxu   amMoccpepu   CO   PAH,   TOMCK), 

H.B. CaMOXBajioB (TOMCKUU zocydapcmeeHHuu ynueepcumem) C4-11 

17:30  PACCEHHHE   CBETA   HA  JIEZI,5IHbIX   KPHCTAJIJIAX   HEPHCTblX   OBJIAKOB: 
MATPHUA jm-onck 
A.r. BopoBOJi,   H.A. rpHiimH  (Hncmumym   onmuuu   amMoccpepu   CO   PAH,   TOMCK), 

y.T. Oimejib (Institute of Mathematics, Muenchen, Germany) C4-12 

17:45 O MO/IEJIHPOBAHHH BJIHHHHH BJIA^HOCTH HA OniHHECKHE XAPAKTE- 
PHCTHKH A3P030JI5I C HCnOJIb30BAHHEM UIHPOKHX JIOFHOPMAJIbHblX 
PACnPE/IEJIEHHK ^lACTHU: HO PA3MEPAM 
M.B. naHHCHKO, B.B. IIojibKHH, C.A. TepnyroBa (Hncmumym onmuKU amMoccpepu 
CO PAH, TOMCK) C4-13 

18:00  PACCEHHHE OnTH^ECKOrO H3JiyHEHH5I CMEUIAHHblMH OBJIAKAMH 
A.r. IleTpyinHH (Hncmumym aKcnepuMenmajibnou Memeopojiozuu, 06HUHCK) C4—14 

CTEHAOBblE JXOKJlAjyhl BTOPHHK, 26 HIOHH, 18:00-20:00 

KOMBHHHPOBAHHblK  (CHEKTPAJIbHblK  H JIEHrMIOPOBCKHfi)   METOJX  OHPE- 
/lEJIEHHH BO/IOEMOB, 3ArP5I3HEHHbIX HEOTEHPO/iyKTAMH 
M.H. AJIJICHOB, B.r. EHpiOKOB, Yi.JX- TpexbHKOB, C.r. lOnvn C4-15 

OnPE/IEJIEHHE    SAMyXHEHHOCTH    BOZlHblX    BACCEKHOB    MHHEPAJIbHbIMM 
BblHOCAMH PEK 
M.H. AJIJICHOB, H.H. HsaHOBa, B.B. OBHHHHHKOB, Yi.JX- TpexbHKOB C4-16 

rOJIOrPAOHqECKA5I /IHAFHOCTHKA BHOJIOrnqECKHX MHKPOOB-bEKTOB B BOR- 
HblX CPEZIAX 
B.B. /leMHH, B.A. Masyp, A.B. MaKapoB, H.r. MejibHinc, O.A. THMOIIIKHH C4-17 
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OJIYKTyAUHM   A3P030JIbHbIX   H   3JIEKTPHHECKMX   XAPAKTEPHCTHK   ATMO- 
CcDEPbl B PAKOHAX TEKTOHHHECKOK AKTHBHOCTM 

r.r. MaxBHCHKo, A.H. rpHUiHH, B.A. AjieKceeB C4-18 

OniHHECKHE CBOKCTBA COJIEBblX HACTHU MOPCKOFO A3P030JIH (JIABOPA- 
TOPHblK SKCnEPHMEHT) 
T.B. ry6apeBa C4-19 

HCCJIE/IOBAHHH  CTPYKTyPbl  COJIEBblX HACTHU MOPCKOFO A3P030JI5I  (JIA- 
BOPATOPHbltt 3KCnEPHMEHT) 
T.B. ry6apeBa C4-20 

TPAHCOOPMAU,H5I   MHKPOCTPyKTVPbl  /ZblMOBOFO  A3P030JIH  HA  nOCJIEHH- 
POJIHSHOf^ CTA/IHM 
P.O. PaxHMOB, B.C. Ko3.j[OB C4-21 

O B3AMMOCB5I3H XAPAKTEPHCTHK A3P030JI5I, CA>KH H METEOHAPAMETPOB B 
nPM3EMHOM CJIOE B03ZiyXA 
B.C. K03TOB, M.B. namcHKo, B.B. IIojibKHH, C.A. Tepnyrosa, E.EL. HymcBa C4-22 

CHHXPOHHblE  H3MEPEHHH A3P030JIbHOrO  KOSOOHmiEHTA norJIOmEHHH 
H  KOHUEHTPAUHH  CA>KH  B  HPHSEMHOM  CJIOE  BOS/IYXA METO/IAMH 
OniMKO-AKyCTHqECKOK  CnEKTPOMETPHM  M /IHOOySHOFO  OCJIABJIE- 
HH5I 
B.C. K03JI0B, M.B. IlaHMeHKO, A.B. THXOMHPOB, B.A. THXOMHpoB C4-23 

nOJi;iPM3AaMOHHAH   CTPyKTYPA   OOHA   MHOFOKPATHOrO   PACCEHHH5I   CHF- 
HAJIA, OTPA>KEHHOrO OBJIA^HblMH JIEZlHHblMH KPHCTAJIJIAMH 
r.M. KpeKOB, M.M. KpeKOBa, Jl.H. PoMamoB C4-24 

BJIHHHHE nySblPbKOB B03/iyXA B MOPCKOfl BO/IE HA OOPMHPOBAHHE CHF- 
HAJIA JIVIJXAPA 
M.M. KpeKOBa, T.M. KpeKOB, B.C. UlaManaeB C4-25 

HMCJIEHHOE HCCJIEZIOBAHHE OTBOPA HPOB A3P030JIbHbIX HACTHU M3 Bbl- 
COKOCKOPOCTHOrO HOTOKA BOSJIVXA 
A.A. MeflBeacB, B.C. TonopKOB, C.T. HepHbift, C.B. UlapoB, ^,.B. HHPKOB C4-26 

nOJIHPHMETP ZIHEBHOrO HEBA /IJIH KOPOTKOBOJIHOBOf^ OBJIACTH CHEKTPA 
n.M. 3auenHH,       A.C. HCTOMHH,       B.E. naB.«OB,       B.B. IlamHeB,       II.B. CCMCHKO, 

H.H. TpouiKHH, E.A. TioxepeB C4-27 

CYTO^IHAH   /IHHAMHKA   K0300HU,HEHTOB   A3P030JIbHOrO   OCJIABJIEHHH   B 
ZIblMKAX 3AnA/IHOK CHBHPH 
lO.A. nxajiaroB, B.H. YHceroB C4-28 

ZIHEBHAH  ZIHHAMHKA MMKPOCTPyKXyPbl ATMOCcDEPHOK /IblMKH B  CHXyA- 
. UHHX AHOMAJIbHOfi H OBblHHOK nP03PAHH0CTH C4-29 
3.B. MaKHCHKO, P.O. PaxHMOB, CM. CaKepHH, A.M. Ka6aHOB 

PACCEflHHE CBETA rEKCAFOHAJIbHblMH JIE/IHHblMH KPHCTAJIJIAMH 
A.H. PoMauioB C4-30 

BAPHAUHM   XAPAKTEPHCTHK   nPOSPAHHOCTH   ATMOCOEPbl   B   PASJIHHHblX 
MACIUTABAX KOJIEBAHHfl (TOMCK, 1992-2000 r.) 
CM. CaKepHH, A.M. KafianoB C4-31 

AHAJIHTHHECKAH    AnnPOKCHMAUHH    OyHKUHH    PACHPEAEJIEHMH    KAHEJIb 
HOmUfL no PA3MEPAM 
C.B. UlaManaeB C4-32 
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PESyJIbTATbl HCnblTAHHH CnEKTPAJIbHOrO HHTErPHPYIOmErO HEOEJIOMET- 
PA /IJIH ATMOCOEPHblX HCCJIE/lOBAHHfl 
H.A. PascHKOB, A.n. POCTOB, H.A. IIIe(J)ep C4-33 

qnCJIEHHOE  HCCJIEZIOBAHHE  XAPAKTEPHCTHK  OTPA>KEHHOrO  HSJIYHEHMH, 
cDOPMHPyiOmErO CBETOBblE CTOJIBbI B ATMOCOEPE 
O.B. UIe4)ep C4-34 

OB     OOTHKO-TEPMO/IHHAMHHECKHX    CTPYKTyPAX     BO/I    CEJIEHrHHCKOrO 
MEJIKOBO/^bH 03. BAKKAJI 

n.II. IIIepcTHHKHH, Jl.H. KyHMOBa, H.B. IfeaHOBCKaH C4-35 

HCnOJIb30BAHHE  PEHTrEHOCnEKTPAJIbHOrO  METOflA  M^  AHAJIH3A ATMO- 
COEPHblX A3P030;IEK 
A.H. CMaryHOBa, O.M. KapnyKOBa, E.H. KopacoBa, B.A. KOSJIOB C4-36 

HCCJIEAOBAHHE   KOH/IEHCAUMOHHOK   AKTMBHOCTH   ASPOSOJI^   B   PASHblX 
B03/];ymHbix MACCAX 
C.A. TepnyroBa, M.B. IlaHMeHKO, E.II. ^ymeBa C4-37 

MO/IEJIbHblE OUEHKH 3AKOHOMEPHOCTEK OOPMHPOBAHHH HPKOCTH HEBA 
BBJIH3Ii rOPH30HTA B BVLJlVLMOVl H TEHJIOBOti OBJIACTHX CnEKTPA 
CM. CaKepHH, T.B. aCypasjicBa, H.M. Hacpex^HHOB C4-38 

HCnAPEHHE A3P030JIbHbIX HACTHU CO2 - JIA3EPOM BHyXPH O/IHOHACTHH- 
HOrO MACC-CnEKTPOMETPA 
H.H. BejioB, H.r. BejioBa, T. Baep C4-39 

PA3JIMHHbIE nOflXOZIbl K BOCCTAHOBJIEHHIO FH/IPOOnTHMECKHX XAPAKTE- 
PHCTHK   MOPCKOK   BOJlbl   C   nOMOmblO   /IHCTAHUHOHHblX   METO^OB 
30HZtHP0BAHHH nOBEPXHOCTHOFO CJIOH OKEAHA 
O.C. Ii;apeBa, A.H. HanjioB C4-40 

COJIHEHHblK OOTOMETP SP-4M  JXJl^ HAyHHOFO  MOHHTOPHHrA XAPAKTEPH- 
CTHK nP03PAMH0CTH ATMOCOEPbl C4-41 
CM. CaKepHH, A.M. Ka6aHOB, C.A. TypHHHOBHH 

HHCJIEHHblK  AHAJIH3  AnnAPATHOfli  MATPHUbl  nOJIHPH3AUHOHHOrO  H3ME- 
PHTEJIH 
B.r. Om.;iaKOB, lO.F. BopKpB C4-42 

CcKUHH C5.  HEPEHOC H TPAHCOOPMAItHH A3P030JIH H TASOBblX 
KOMHOHEHTOB B ATMOCOEPE 

ConpcAceAaxcaH CCKUHH: A-4>-"M-H. B.JJ,. Be.;iaH, JI.^.-M.H. T.C. PHBHH, 

npo^). B.H. Ape(l)beB 

yCTHblE ^,OKJlA^bl Cpeda, 27 UWHH, 8:30-13:00. Majibiu aaji 

8:30    nPEABAPHTEJIbHblE PE3yjIbTATbI HCCJIE/JOBAHMfii A3P030JIbHOti TOJI- 
mW H B.7IArOCO/IEP>KAHM5I ATMOCOEPbl B PA^OHE HPKyTCKA 
CM. CaKepHH,  /J.M. Ka6aHOB (MHcmumym onmuKu amMOCcpepu CO PAH,   TOMCK), 

B.B. KomejicB, A.K). lUajoiH (MHcmumym cojmeuHO-aeMHou (puauKu CO PAH, HpKymcK)   C5-01 

8:45    HATyPHblE   HAB.JIIO/IEHHH   3A  /IHHAMHKOi^   BOJIHOBblX   OPOFPAOHHE- 
CKHX OBJIAKOB HA/l 03. BAKKAJI 

T.H. BH6HKOBa, E.B. ^yp6a (MOCKOGCKUU zocydapcmeeuHbiu yHueepcumem) C5-02 
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9:00 OUEHKA AHTPOnorEHHOtl HArpySKH HA OXPAHHEMblK PEFHOH C HO- 
MOmblO KJIHMATHHECKOK HHOOPMAUHH 
r.C. PHBHH, n.B. BopoHHHa (MHcmumym euuucjiumejibHux mexHOJiozuu CO PAH, Ho- 
eocuSupcx) C5-03 

9:15    MOJlEJIh JIOKAJIbHOFO ZIHHAMHHECKOrO B3AHMOZIEf^CTBH5I BO/IOEMA 
M ATMOCOEPbl nPH nOBEPXHOCTHOM BOJIHEHHH 
B.A. IIIjibiHKOB (HHcmumym eoduux u axoMozuuecKux npo6jieM CO PAH, HoeocuSupcx)     C5-04 

9:30 FEHEPAUHH CYJIbOATHOrO A3P030JI5I nOBEPXHOCTblO BblCOXniEFO 
03EPA 
H.A. CyTopHXHH (HHcmumym oodnux u SKOJiozuuecKux npo6jieM CO PAH, BapHayji), 
A.E. Kan;iHHCKHii (University of Antwerpen, Belgium) C5-05 

9:45    OCOBEHHOCTH  PACnPE/JEJIEHHH nPHSEMHblX KOHUEHTPAIiHfi  030HA 
M  OKMCJIOB  A30TA HPM  OOTOXHMHHECKHX  DPOUECCAX  B  BAKKAJIB- 

CKOM PEFHOHE 
B.n. BytyxaHOB,    T.C. ^aMcyesa,   A.C. SaaxanoB,   HD.JI. JIoMyxHH,   B.3. Ii;wflbinoB 
(Omden (puauuecKux npodjicM npu HpeauduyMe EHU, CO PAH, yjian-ydd) C5-06 

10:00 TPAHCOOPMAIIHH   MOPCKOFO  A3P030JI5I   HOJX  /lEf^CTBHEM   PA/^HAIIH- 
OHHOrO OAKTOPA 
T.B. FySapcBa (BpamcKuii zocydapcmeeHHuu mexHuuecKuu ynuoepcumem) C5-07 

10:15 SKCnEPHMEHTAJIbHOE H HHCJIEHHOE HCCJIE/IOBAHH^ PACHPOCTPAHE- 
HHH nPHMECH OT HMnYJIbCHOrO HCTO^IHHKA B TYPByjIEHTHOK AT- 
MOCOEPE 
lO.C. BajmH, A./t. EpuioB (HHcmumym onmuxu amMoc(pepu CO PAH, TOMCK), 

A.H. BpHJib, B.n. Ka6amHHKOB, B.M. IIonoB, A.n.HaiiKOBCKHfl (Hncmumym (puaunu 
Hau,uoHaAbHOu anadcMuu nayx Bejiapycu, MUHCK) C5-08 

10:30  PACHET PACnPOCTPAHEHHH /^blMOBblX CTPYK B TYPByjIEHTHOK ATMO- 
CcDEPE 
B.^. riepMHHOB (HeHmpajibHuii aapozudpoduHaMunecKuu uHcmumym, )KyKoecKuu) C5—09 

nepepbm 10:45-11:00 

11:00  PACnPEZlEJIEHHE  KHHETHHECKOK  SHEPPHH TYPBYJIEHTHOCTH  B03JXy- 
XA H OnTHHECKOf^ HECTABHJIbHOCTH 3EMHOti ATMOCOEPbl HA/I TEP- 
PHTOPHEK CHF 
n.r. KoBaA.'io (Hncmumym cojineuno-aeMHOu. cpuauuu CO PAH, MpnymcK) C5—10 

11:15  HEKOTOPblE PE3YJIbTATbI CPABHEHH5I /lAHHblX MOZIEJIHPOBAHHH KH- 
CJIOTHOrO A3P030JIH  H  CHYTHMKOBOrO  MOHHTOPHHrA PAflHAUHOH- 
HblX XAPAKTEPHCTHK 0BJIAHH0K/BE30BJIAHH0ti ATMOCOEPbl 
B.B. Ko30AepoB, B./l. EropoB (Hncmumym obmucAumejibHOU MameMamuKu PAH, Mocxea)   C5—11 

11:30  MATEMATHHECKAH MO/JEJlb OOPMHPOBAHHH A3P030JIbHOrO OBJIAKA 
H.P. A6yHHeB, H.H. JIasoBHK, F.C. Ky/ipameB (HpxymcKuu eoeuubtu aeuav,uoHnuu un-  C5-12 
xenepubiu uncmumym) 

11:45 TEPMO/IHHAMHHECKOE MO/IEJIHPOBAHHE AHTPOnOFEHHOrO BJIHHHHH 
HA XHMVmECKHPl COCTAB OCA/IKOB 
E.B. KyHMCHKo, B.M. KaranoBHi, E.B. MojioacHHKOBa (Hncmumym cucmeM anepzemuKU 
CO PAH, HpuymcK) C5-13 

12:00  HCCJIEZIOBAHHE TYPBYJIEHTHOFO PE>KHMA HH^HEK ATMOCOEPbl 
n.r. CTa4)eeB, T.B. Byxjioaa, H.n. KpacHemco (Hncmumym onmuuecKOZo Monumopuma 
CO PAH, TOMCK) CS-14 
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12:15  METPOJIOrHHECKOE OBECnEqEHHE H3MEPEHHK B;IA}KH0CTH TASOB 
H.H. /I|y6oBHKOB, O.B. IIoflMypHaH, O.H. FyflKOB (BocmouHO-CuSupcKuti HMM (puauKO- 
mexHuuecKux u paduomexHuuecKux usMepeHUU, HpKymcK) C5—15 

12:30  nPHBOP JlJl9i HCCJIE/IOBAHHH nPHSEMHblX nOTOKOB TEHJIA, BJIA>KHO- 
CTH H A3P030JIbHbIX MACTHII 
A.n. PocTOB, A.JI. A4)aHacbeB, A.II. HeaHOB (HHcmumym onmuKU amMoccpepu CO 
PAH, TOMCK) C5-16 

12:45  OnTHKO-MHKPOOHSHHECKHE MOJIEJIU TOPOJICKHX A3P030JIEft 
JI.C. HsjieB, A.B. BacHJibeB (HUM cpuauKu CanKm-HemepSypzcKozo zocydapcmeeuHozo 
ynueepcumema), B.JX- Bejian, M.B. IlaHHeHKo, C.A. Tepnyroaa (HHcmumyjn onmuKU 
amMoccpepbi CO PAH, TOMCK) C5-17 

CTEH/tOBblE ^,OKJlAJ^bl BmopuuK, 26 UWHH, 18:15-20:00 

M3MEPEHHH  CO/],EP>KAHH5I  METAHA B  nPH3EMHOM  CJIOE  H TOJILUE  ATMO- 
COEPbl 
B.H. Ape(J)beB, K).H. BapanoB, E.JI. BapanoBa, T.H. ByrpHM, H.E. KaMCHorpaacKHH, 
O.B. KauiHH C5-18 

yrJIEKHCJIblK rA3 B KOHTHHEHTAJIBHOK ATMOCCDEPE 

B.H. Ape(j|)beB,   H.E. KaMCHorpaflCKHft,   O.B. KaiuHH,   B.K. CeMCHOB,   B.H. CHHHKOB, 

JIM. CopoKHHa C5-19 

CnEKTPAJIbHAH nP03PAqH0CTb ATMOCOEPbl  B PAi^OHE o3. HCCblK-KYJIb 
B.H. Ape4)beB,     K.H. BHuiepaxHH,     O.B. KauiHH,     C.C. XMc/iesitoB    B.K. CeMCHOB, 
JI.H. CopoKHHa C5-20 

BO/IHHOtt HAP B KOHTHHEHTAJIbHOfl ATMOCOEPE 
B.H. Ape4)beB,   H.E. KaMCHorpaflCKHft,   O.B. KauiHH,   B.II. YCTHHOB,   B.K. CCMCHOB, 

B.n. CHHHKOB, JI.H. CopoKHHa C5-21 

HCCJIE/IOBAHHE   nPOLlECCOB   nEPEHOCA,    /IHOOySHH   H   TPAHCOOPMAmiH 
COE/lHHEHHft   CEPbl   H   A30TA   B   norPAHH^HOM   CJIOE   ATMOCOEPbl 
03. BAKKAJI C nOMOmblO ^HCJIEHHOK MO/IEJIH 
B.JI. MaKyxHH, B.K. ApryiHHueB C5-22 

KOJIMHECTBEHHAH   OUEHKA   BEJIHHHHbl   OCA}K/IEHH^   PH/IA  TH^EJIblX   ME- 
TAJIJIOB HA nOBEPXHOCTb lO^HOrO BAKKAJIA H nPHJIEFAIOmHE OCOBO 
OXPAHHEMblE TEPPMTOPHH B PA3JIHHHbIE CE30HbI YOJX^ 
B.JI. MaKyxHH, B.JI. IIoTeMKHH C5-23 

ATMOCOEPHAH KOHBEKUMH H EE POJIb B BEPTHKAJIbHOM DEPEHOCE A3P030JI5I: 
MO/IEJIH H OltEHKH 
B.M. Majib6axoB, II.K). IlymHCTOB, B.A. IIIjibi«ncoB C5-24 

TPAHCKOHTHHEHTAJIbHblE     HABJUO/IEHHH     KOHUEHTPAUHH     nPH3EMHOrO 
030HA B SKCnEPHMEHTAX TROICA 
T.A. MapKOBa, H.O. E.;iaHCKHfl, H.O. UlaKHHa, A.P. HsanoBa C5-25 

OnTHKO-AKYCTHHECKHK rA30AHAJIH3ATOP m^ OnPE/IEJIEHHH KOHUEHTPA- 
Wm CO B 30HE nOJKAPA 
B.C. Ca4)OHOB, B.A. KanHxanoB C5-26 

PE3yJIbTATbI HCnOJIb30BAHHH METO/IA nAPAMETPHHECKOrO CnEKTPAJIbHO- 
rO OUEHHBAHHH RPH OBPABOTKE METEOPOJIOrHHECKHX AAHHblX 
H.A. IIIe4)ep, H.A. PaaeHKOB, A.H. POCTOB C5-27 
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YTOHHEHHE MECT TEKTOHHHECKHX PA3JIOMOB HO HATYPHblM H3MEPEHH5IM 
OBJIA^HOCTH 
T.H. BHdHKOBa, T.A. IIpocKypHKOBa, E.B. ^yp6a, B.A. AjicKcecB C5-28 

H3MEPEHHE TYPByJIEHTHblX nOTOKOB  CKAJIHPHblX  UPHMECEPl B  HPHBEM- 
HOM CJIOE ATMOCOEPbl 
A. Jl. A4>aHacbeB, B. A. BaHax, A. 11. POCTOB ,     C5-29 

CBHSb BAPHAUHK TEMnEPATYPbl H CEf^CMHHHOCTH B PAf^OHE nOJIYOCTPO- 
BA KPbIM 
T.H. BH^MKOBa, E.C. PeM6oBCKaH, T.A. IIpocKypHKOBa, E.B. ^yp6a, B.A. AjieKcees        C5-30 

CeKUHH C6.    AHAraOCTHKA COCTOHHHH H OYHKIIHOHHPOBAHHH 
PACTHTEJIbHblX BHOCHCTEM 

Conpejice^snejiu CCKUHH: P,.^.-M.H. K).H. noHOMapcB, ^.^.-M.H. B.B. Koao^epOB 

yCTHblE JlOKJlAJlbl Cpeda, 27 UWHH, 14:00-17:15. Majibiu aaji 

14:00 CDH3HHECKHE H BHOJIOrHHECKHE ACHEKTbl nPEOBPA30BAHH5I COJI- 
HEHHOrO M3JIYHEHH5I B CHCTEME «CHEr - JIEJX - BOJXk - CYCnEH3H5I 
BOZlOPOCJIEfl» nPH PA3BHTHM BECEHHE^ nPOHHKAIOmEfi KOHBEKUHH 
B 03EPAX YMEPEHHblX H nOJIHPHblX UIHPOT 
n.K). nyiuHCTOB,  B.K. HeBJies, B.A. IIIJIH>IKOB (HHcmumym aodHbix u sKOAozuuecKux 
npo6jieM COPAH, HoaocuSupcx) C6-01 

14:15 OIIEHKA /^OnOjlHMTEJIbHOK 3MHCCHH CO2 JIECHblMH MACCHBAMH DPH 
AHTPOnOFEHHOM 3ArPH3HEHHH B03/IYXA 
B.r. AreeB, K).H. FIoHOMapeB, B.A. CanoacHHKOBa, K.M. flJHpcoB (HHcmumym onmuKU 
amMoc(pepu CO PAH, TOMCK) C6-02 

14:30 H3MEPEHHE KOHUEHTPAUHH XJIOPOOHJIJIA «A» HA nOBEPXHOCTH MO- 
V5{ C nOMOmblO CKAHEPA HBETHOCTH SeaWiFS 
E.A. UlTpaiixepT,  C.II. 3axapKOB (TuxooKeancKuu oKeanojiozuuecKuu UHcmumym, Bjia- 
duoocmoK) C6—03 

14:45  KAJIHBPOBKA MHHblX SeaWiFS CY/IOBblMH M3MEPEHHHMH 
E.A. UlTpaiixepT,  C.II. SaxapKOB (TuxooKeaucKuu oKeanojiozuuecKuu uHcmumym,  Bna- 
duoocmou) C6-04 

15:00  HCCJIE/IOBAHHE CO/IEPH<AHHH XJIOPOOHJIJIA Y PHM /JPEBECHblX PAC- 
TEHHft CnEKTPOOOTOMETPHHECKHM H JIH/IAPHblM METO/JAMH 
H.JI. CI)aTeeBa,   A.H. TpHinHH,   T.r. MaTBHCHKO,   O.A. PoManoBCKHft,   O.B. XapHCHKO, 
H.A. Bopo6beBa, A.H. 3oTHKOBa (HHcmumym onmuKu amMoccpepu CO PAH, TOMCK) C6-05 

15:15  PACTMTEJIbHblK HOKPOB  HO HABJIHD/IEHHHM H3 KOCMOCA:  TOHHOCT- 
HblE XAPAKTEPHCTHKH OUEHKH HAPAMETPOB EFO COCTOHHHH 
B.B. Ko3o;(epoB,   B.C. KoccianoB (HHcmumym  obmucnumejibHou MameMumuKU PAH, 
MocKoa) C6-06 

IlepepwB 15:30-16:00 

16:00 /IHCTAHUHOHHAH /IHAFHOCTHKA SKOJIOFHHEGKOrO H PECYPCHOFO 
nOTEHUHAJIA JIECOB BACCEKHA 03. BkViKAJl 
H.B. Ma.;ii>iuieBa, O.JI. Op.noBa, H.A. ByKOJioBa, C.B. KHflseea, T.A. 3o;raHa 
(BHHHHjiecpecypc, Mocxea) C6-p7 
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16:15 rEOMHOOPMAUHOHHblf^ AHAJIH3 B03JlEPlCTBliVl 3ArPH3HEHH5I ATMO- 
COEPbl HA PACTHTEJIbHblE BHOCHCTEMbI C HCnOJIbSOBAHHEM KOC- 
MOCHHMKOB 
K).M. Ilo^iHmyK,   B.B. PIOXKO,   O.C. ToKapcBa,   M.H. A;ieKceeBa  (MHcmumym XUMUU 

necpmu CO PAH, TOMCK) C6-08 

16:30 MOHHTOPHHr /IHHAMHKH PACTHTEJIbHOFO nOKPOBA HA TEPPHTOPHM 
CHBHPH no ZtAHHbIM NOAA/AVHRR 
C.A. TamHjfflH, H.A. A6ymeHKO (HHcmumym cojiHeuHO-aeMHOu (puauKU CO PAH, Mp- 
Kymcu) C6-09 

16:45  H/IEHTHOHKAIIHH HOPO/IHOrO COCTABA H nPO/iyKIIHOHHblX HOKABA- 
TEJIEf^ JIECHblX TEPHTOPHti HO CnVTHMKOBblM BH/IEO/lAHHbIM 
K.r. KoJio/iHHKOB, K.T. npoTacoB (HHcmumym onmuKU amnoccpepu CO PAH, TOMCK)       C6-10 

17:00  KJIACTEPHbiti   AHAJIH3   BOJIblUOrO   BACIOrAHCKOrO   BOJIOTA  HO   ZlAH- 
HblM nPHBOPA AVHRR CnYTHMKOB NOAA HEnAPAMETPHHECKMM AJIFO- 
PHTMOM KJIACCHcDHKAUHH 
H.B. TKajiHHeBa, K.T. IIpoTacoB (MHcmumym onmuKU aniMoccpepu CO PAH, TOMCK) C6-11 

CeKUHfl Dl.  MAraHTOC<I>EPHO-HOHOCOEPHbIE B3AHMOAEftCTBHH 

ConpeAceAaxcjiH ceKoyiw. A.4>--M.H. B.A. KoBajicHKO, K.(J).-M.H. B.H. Ca^HH 

yCTHblE jyOKJiAJXhl BmopuuK, 26 wona, 8:30-12:30. Majihiu aaji 

8:30    rEOMArHHTHblft KOHTPOJIb CHEKXPA nEPEMELUAIOmHXCH HOHOC<DEP- 
HblX B03MymEHHfi HO ZIAHHblM TJIOBAJIbHOK CETH GPS 
3.JI. A4)paftMOBHH, E.A. KocoropoB, O.C. JlecioTa, H.H. YuiaKOB, A.JI. HKOBCU (Hn- 
cmumym cojineuHo-seMHOu (pusuKU CO PAH, MpKymcK) Dl-01 

8:45 BAPHAHHH HPKOCTH 3MHCCHH 557,7 HM 3KBATOPHAJIbHEE HH3KOmH- 
POTHOK rPAHHUbl ABPOPAJIbHOrO OOHOBOFO CBEMEHHH ^O HAHAJIA 
BPEKKAHA 
B.A. BejiHMKO,  P.H. BopocB,  T.B. BopHCOB,  J1..T. BanuieB (HHcmumym K0CM0(pu3uue- 
CKUX uccjiedooanuu u aaponoMuu CO PAH, HKymcK) Dl-02 

9:00 CBiI3b COBblTHf^ PCA H BblCbinAHMK SHEPFH^HblX 3JIEKTPOHOB C HO- 
TOKAMH nPOTOHOB H PEJI5ITHBHCTCKHX 3JIEKTPOHOB HA rEOCTALtHO- 
HAPHOK OPBHTE 
B.A. KyabMHH (HHcmumym KocMO(pu3uuecKux uccjiedoeaHuu u aapoHOMuu  CO PAH, 
HKymcK) Dl-03 

9:15 HOHOCOEPHblE HPOHEJIEHMM rEOMAPHHTHblX nYJIbCALlHfl B BblCO- 
KHX UIHPOTAX 
lO.B. JiHnKo, P.A. PaxMaxyjiHH, A. K). IlauiHHHH (HHcmumym conneHHO-seMHOu (puauKu 
CO PAH, HpKymcK) Dl-04 

9:30    HEKOTOPblE   OCOBEHHOCTH   HABJIIO/IEHHK   CPE/IHEinHPOTHblX   CHH- 
HHK H BOSMViyEHHti 3MHCCHK BEPXHEf^ ATMOCOEPbl BO BPEMH MAF- 
HHTHblX ByPb B PEPHOHE BOCTOHHOK CHBHPH 
A.B. MHxa.;ieB (HHcmumym coJiHeuHO-aeMHoii (puauKU CO PAH, MpKymcK) Dl~05 

9:45    HETEHJIOBOft KOHTYP 3MHCCHH 557,7 HM [OI] B nOJIHPHblX CHHHH^X 
B.M. HraaxbeB, C.B. HnKOJiaiuKHH (Hncmumym KOCMOcpuauuecKux uccjiedoeanuu u aa- 
poHOMUu CO PAH, HKymcK) Dl-06 
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10:00 BAPMAUHH KPHTH4ECKHX HACTOT BO BPEMH BYPb B UHRJIE COJIHEH- 
HOti AKTMBHOCTM 
H.M. Ilo^iex, O.M. IlHpor, JI.B. ''iacTSiKOBaCHHcmumym cojiHeuHO-aeMHoii (puauKu CO PAH, 
MpnymcK) Dl-07 

10:15 HCnOJIbSOBAHHE MHHblX HEKOFEPEHTHOrO PACCEHHHH PA/JHOBOJIH 
/IJIH OIIEHOK FASOBOrO COCTABA TEPMOCOEPbl 
JI.A. menKHH, r.n. KymnapeHKo, T.M. KysHeuoBa (MHcmiimym co/iHeuHO-aeMHOu (pu- 
3UKU CO PAH, MpKymcx) Dl—08 

10:30 HABJIIO/IEHHH HOHOCOEPbl BO BPEMH MOmHOK FEOMArHHTHOK BYPH 
15-16 mOJIH 2000 r. 
B.r. lUnbmeB, A.B. MeflBe;ieB, B.E. HOCOB, A.B. 3aBopHH, T.A. ^epe6itoB, 
A.n. IIoTexHH (HHcmumym cojmemio-aeMHOu (puauKu CO PAH, MpxyincK) Dl—09 

nepepbiB 10:45-11:00 

11:00 MO/lEJIbHOE HSYHEHME OTKJIHKA CPE/^HEUIMPOTHOK HOHOCOEPbl HA 
BOJIblUYIO rEOMArHHTHYK) BYPK) 25 CEHTHBPH 1998 r. 
A.B. TamH.nHH, E.B. PoManoBa, B.T. lUnwHeB (HHcmumym cojiHOUHO-aeMHou 4>U3UKU 

CO PAH, MpxymcK) Dl-10 

11:15 JIOKAJIbHOE YBEJIHHEHHE HHTEHCHBHOCTH HPO/IOJIbHblX TOKOB JIO 
HA^IAJIA B3PbIBHO^ <I>A3bI CYBBYPH 
B.A. BejiH«iKO, P.H. BopocB, Jl.T. BaHiues (MHcmumym KocMocpuauuecKux uccjiedoeanuu 
u aapoHOMUu CO PAH, HnyvicK) Dl—11 

11:30  XAPAKTEPHCTHKH BOCCOE/ZHHEHHH JIHHHK MArHHTHOrO nOJIH 
X.K. BHpHeT*'2,  B.C. CeMCHOB*,  H.B. EpKaeB'*,  C. MbH)Ji6aHJiep*'2,  K./Jac. Oappyraa^ 
(^Space Research Institute of Austrian Academy of Sciences, Graz, Austria, ■^University 
of Graz, Austria, ^CaHum-HemepSypscKuu zocydapcmaeHHuii ynueepcumem, '^MHcmumym 
GbLuucjiumejibHOZo ModeJiupoaamm CO PAH, KpacHoapcK, ^University of New 
Hampshire, USA) Dl-12 

11:45 rEHEPAUHH PA3HOCTH SJIEKTPH^ECKHX HOTEHUHAJIOB BCJIE/ICTBHE 
ME/IJIEHHblX Y/lAPHblX BOJIH MTU, PACnPOCTPAH5IH3mHXC5I BJlOJlh 
TPYBKH MArHHTHOrO HOTOKA HO 
Jl,. JIaHrMeftpl'2, H.B. EpKacB^, B.C. CeMCHOB*, B.A. Ulafi/iypoB^.S, X.K. EHPHCT'-^, 

X.O. PyKep*'2, Jl.O. Bor.;!*, C. Mbio.«6aHJiep*'2 (^Space Research Institute of Austrian 
Academy of Sciences, Graz, Austria, ^University of Graz, Austria, ^Hticmumym euuuc- 
jiumejibHOZo ModenupooaHua. CO PAH, KpacHonpcK, '^CanKm-HemepSypzcKuu zocydapcm- 
oeuHuH yHuoepcumem, ^KpacHonpcKuU zocydapcmoeuHbiH ytmoepcumem) Dl-13 

12:00 AHAJIH3 HAKJIOHHblX BblCTPblX Y/JAPHblX BOJIH C YHETOM AHH30TP0- 
OHH MBJIEHHH 
/];.<D. Borji*, H.B. EpnacB^, X.K. EHpnexi-^, X.O. PyKepl-^, C. Mbmji6a.HJiep^'^, A- Jlaer- 
Meftp*'^ (^Space Research Institute of Austrian Academy of Sciences, Graz, Austria, 
^HHcmumym abnucAumejibuozo Modejiupoaanuji CO PAH, KpacnonpcK, ^University of 
Graz, Austria) Dl-14 

12:15 HCCJIE/IOBAHHH 3P03HH MAPHHTOnAYSbl /IHEBHOfl CTOPOHbl HA 
CTAHHOHAPHOfi OPBHTE C HCnOJIb30BAHHEM /JAHHblX WIND H GOES 
(1995-1998) 
CM. Mbion6aHjiep^'^, K.JIJK. tl)appyraa3, X.K. BHepHaxl-^, B.C. CCMCHOB'*, H.B. EpKa- 
CBS, /];.<D. Borji*, /!,. JIaHrMaftpl'2, P.II. Jlennimr^, K.B. OrH.mH*, X. CHHrep^ (^Space Re- 
search Institute of Austrian Academy of Sciences, Graz, Austria, -^University of Graz, Aus- 
tria, ^University of New Hampshire, USA, ^CauKm-HemepdypzcKuu zocydapcmeeHHuU ynu- 
eepcumem, ^Hncmumym GbmucjiumenbHozo Modejiupooanusi CO PAH, KpacnonpcK, ^NASA 
Goddard Space Flight Center, USA, ^NOAA Space Environment Center, Boulder, USA)       Dl-15 
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CTEHAOBblE JlOKJlAJlbl BmopuuK, 26 UIOHH, 18:15-20:00 

MraOBEHHblK   OTKJIHK   HOHOCOEPbl   HA   BHE3AnHOE   HAHAJIO   CHJIbHblX 
MArHHTHblX ByPb 
3.JI. A(])paitMOBHH, B.B. Koso^epoB, JI.A. JleoHOBHH, O.C. JleciOTa, H.H. YmaKOB Dl-16 

nOBE/IEHHE HOHOCOEPbl HA/I XAPbKOBOM B OEPHOZlbl rEOMAPHHTHblX BYPb 
E.H. FpHTopeHKO, B.H. JIbiceHKo, C.B. HepHHCB Dl-17 

BblCbinAHHE SHEPraHHblX 3JIEKTPOHOB H 3JIEKTPHHECKOE HOJIE KOHBEK- 
UHH B nEPHO/i; nPOXO}KZi;EHM5I BblCOKOCKOPOCTHblX HOTOKOB COJI- 
HEHHOrO BETPA 
B.A. KysbMHH Dl-18 

ZtOJirOTHblE BAPHAUHH HOHOCOEPHblX nPOHBJIEHHK TEOMArHMTHOK BYPH 
3.C. KasHMHpoBCKHJi, O.M. riHpor, H.M. Ilojiex, JI.B. HHCXHKOBa Dl-19 

PEAKItHH CJIOH Fl HOHOCOEPbl HA B03/^EKCTBHE HA TEPMOCOEPY MArHH- 
TOCOEPHblX nPOUECCOB 
JI.A. IlfenKHH, r.n. KyuiHapeHKo Dl-20 

OUEHKH  ME>KrOZlOBOft  H3MEHHHBOCTH  COCTABA  TAB A  HA  BblCOTE   120 KM 

\i^JX HPKYTCKOM HO HSMEPEHHHM CTEHEHH PA3BHTHH CJIOH Fl 
Jl.A. lU^enKHH, r.n. KyuiHapeHKO, T.M. KyaneuoBa Dl-21 

nOJIO^EHHE nOJIHPHOK CTEHKH FJIABHOrO HOHOCOEPHOFO HPOBAJIA B YT- 
PEHHEM CEKTOPE B MAFHHTOCnOKOKHblX YCJIOBHHX 
A.E. CienaHOB, B.JI. XajmnoB, E./^. BoHAapb Dl—22 

HOHOCOEPHblE 3cDOEKTbI COJIHEHHOFO 3ATMEHHH 11 ABFYCTA 1999 r. 
B.H. TapaH, E.H. TpHropeHKo Dl-23 

OCOBEHHOCTH  HOBE/IEHMH  HOHOB  BO/IOPO/IA  BO  BHEIUHEti  HOHOCOEPE 
HA/I XAPbKOBOM 
B.H. TapaH, E.H. FpHropeHKO, F.A. KHHUIKO Dl—24 

HAPAMETPbl HOHH3HPOBAHHOti H HEf^TPAJIbHO^ KOMHOHEHT BEPXHEtt AT- 
MOCOEPbl, nOJIYHEHHblE OO ZlAHHblM HEKOFEPEHTHOFO PACCEHHHH 
/(.A. /l3io6aHOB, B.H. Tapan, B.K. BoroBCKHH Dl-25 

A3HMYTAJIbHAH ACHMMETPHH OB/IACTEK BTEKAIOmHX H BblTEKAIOmHX H3 
HOHOCOEPbl HPO/IOJIbHblX TOKOB B MOMEHT HAHAJIA B3PbIBHOf^ OA- 
3bl CYBBYPH 
B.A. BejmiKO, P.H. BopocB, M.F. re.;ib6epr Dl-26 

BAPHAUHH BblCOTbl MAKCHMYMA CJIOH E BO BPEM.H FEOMAFHHTHblX B03- 
MYUIEHMK 
T.r. MCuBOJiyn Dl-27 

BJIHHHHE 3HAKA MMH HA BAPHAttHH FMIN 
3.K. SracpaH, Jl.Ji. cDHjnmnoB Dl-28 

O/IHOBPEMEHHblE   HABJIIO/IEHHH   Y3KHX   HPOBAJIOB   HOHH3AIIHH   B   ZIBYX 
nOJIYUIAPHHX 
JI.B. UlecxaKOBa, 3.K. Sracpan, A.E. CTenanoB Dl-29 

FEHEPAIZHH 3JIEKTPHtIECKOrO HOJIH B nJIA3MEHHOM CJIOE 
B.B. /(eHHceHKO, A.B. KHiacB Dl-30 

PACnPOCTPAHEHHE   ME/IJIEHHblX   MF/l-BOJIH   B/IOJIb   Z^HnOJIbHblX   MAFHHT- 
HblX TPYBOK 
H.B. EpKacB, B.A. IIIaft^iypoB Dl-31 
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BJIHHHHE KPMBMSHbl H TOJimHHbl MArHHTOnAySbl HA EE HEYCTOflHHBOCTb 
H.JI. ApuiyKOBa, H.B. EpKaes Dl-32 

HCCJIEAOBAHME   cpyHKUMH   OTKJIHKA  BHEIUHEFO   PA/JHAUHOHHOrO   nOHCA 
SEMJIH HA KPynHOMACIIITABHblE BOSMYmEHMJI COJIHEHHOFO BETPA 
H.B. KOUI.5HK Dl-33 

nPHHUHn    COXPAHEHHH    B    MO/IE.JIHPOBAHHH   CAMOOPFAHHSAUHH   ATMO- 
COEPHblX H MOHOCOEPHblX nPOUECCOB 
K).H. PycHHOB Dl-34 

CeKUHH D2.  HEOAHOPO/IHAH CTPYKXyPA HOHOCOEPbl 

ConpeAceAaTe./iH CCKUHH: ;^.4).-M.H. B.E. KyHHUWH, K.4).-M.H. A.II. IIoTexHH 

yCTHblE /i;OKJIA/i;bI BmopuuK, 26 umtm, 14:00-16:15. Majibiu aaji 

14:00 PEAKUHH HOHOCOEPbl HA MAJIblE H BOJIbUIHE COJIHEHHblE BCnbiniKH 
no MHHbIM rJIOBAJIbHOf^ CETH GPS 
3.J1. A(J)paftMOBHH, A.T. AjrrwHueB, B.B. TpeHHeB, JI.A. JICOHOBHH (Ummumym cojmeu- 
HO-seMHOU 4>U3UKU CO PAH, HpKymcK) D2-01 

14:15 OCOBEHHOCTH CBE^IEHHH HCKyCCTBEHHblX 0BPA30BAHHK B CYME- 
PEHHOE BPEMil HA BblCOTAX BEPXHEK ATMOCOEPbl 
r.C. Ky;ipHuieB, B.r. KoBxyneHKO (HpKymcKuu eoeHHuii aauau,uoHHuu uHxeHepmcu UH- 

cmumym) Uz—02 

14:30 HABJIIO/IEHHE MOmHblX KOFEPEHTHblX 3XO BO BPEMH MAEHHTHOfi 
ByPH 15-16 mOJIH 2000 r. 
O.H. BepHrapflT, T.A. HCepe6uoB, A.II. IIoTexHH, B.F. UlnuHCB (HHcmumym co/meum- 
aeMHOU (pu3UKU CO PAH, MpKymcK) D2-03 

14:45  O   KHHETHHECKOK   TEOPHH   HOHHO-3ByKOBOK   HEyCTOK^HBOCTH   B 
£-CJIOE HOHOCOEPbl 
K).A. CyKOBaroB (AjimaiicKuu zocydapcmaeuHUU ynuaepcumem, Eapnayji) D2-04 

1500 rO/IOBblE H ME>KrOZlOBbIE H3MEHEHHH HAPAMETPOB CnOPA/IHHECKO- 
rO CJIO^I E HOHOCOEPbl RkJX BOCTOHHOfi CHBHPblO H CEBEPO- 
BOCTOKOM POCCHH 
A.B. BHHHaKHii, B.B. KaaanucBa (HHcmumym KOCMUUCCKUX uccjiedoeanuu u pacnpo- 
cmpaneHUH paduooojm, HapamyHKa KaMuamcKOU O6M.), 
B.O. IleTpyxHH, E.A. IIoHOMapeB, H.A. CyxbipHH (MHcmumym cojiHenm-aeMHOU (puauKu D2-05 
CO PAH, MpKymcK) 

15:15  AHOMAJIbHOE COCTOHHHE BEPXHEK ATMOCOEPbl B 1984-1985 rr. 
A.B. BHHHUKHA, B.B. Kaaanuesa (MHcmumym KOCMUUCCKUX uccjiedoeauuu u pacnpo- 
cmpaneHun paduoeojiu, HapamyHKa KaMuamcKOu O6JI.), B.JX. KoKoypos, B.O. Ilexpy- 
XHH, H.A. CyxbipHH (Hmmumym cojiHeuHo-aeMHou <pu3UKu CO PAH, HpKymcK) D2-06 

nepepwB 15:30-16:00 

16:00  AHAJIH3 yCTOflHHBOCTH n./IA3MbI BHEIUHEK HOHOCOEPbl 
M.B. TojiCTHKOB, B.B. HBaHOB (MpKymcKuu zocydapcmecHHuu yHUGepcumem) D2-07 
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CTEHAOBblE aOKJIAAbl BmopuuK, 26 umua, 18:15-20:00 

WEOmOVOJXYikSi  CTPyKTYPA  BblCOKOUJHPOTHOfl  HOHOCcDEPbl  HO  HABJIK)- 
/lEHHHM B HOPHJIbCKE 
lO.B. JIHOKO D2-08 

H3MEHEHHE CnEKTPA HOHOCOEPHblX HEO/IHOPO/IHOCTEa B nEPHO/l 3EM- 
JIETPHCEHHH 
H.H. no;<flejibCKHft D2-09 

CPABHEHHE /^AHHblX MPKYTCKOrO PA/IAPA HEKOFEPEHTHOrO PACCEHHHM C 
ME>K/];yHAPO/i:HOft CnPABOHHOK MO/IEJIblO HOHOCcDEPbl IRI-95 
A.n. noxexHH, O.H. BepHrapflT, A.B. 3aBopHH, B.r. UlnwHCB, A.B. Taum^ran D2-10 

BJIH5IHHE /IHHAMHHECKOrO PE>KHMA ATMOCOEPbl HA yCJIOBHM HOPJIOmE- 
HH5I   H   OTPA}KEHH5I   PA/IHOBOJIH  H  HA  BEP05ITH0CTH  HABJHO/IEHHti 
CnOPAaHHECKHX CJIOEB E HOHOCOEPbl 
B.O. IleTpyxHH, E.A. IIoHOMapeB, H.A. CyibipHH D2-11 

CE30HHA5I  HSMEHHHBOCTb  CYTOHHblX BAPHAUHf^  BEPOHTHOCTEfil HABJIK)- 
/lEHHH CnOPA/IHHECKOrO CJI05I E HOHOCOEPbl HAZl BOCTOHHOK CH- 
BHPbRD B 3ABHCHMOCTH OT HACTOTbl SOH/IHPOBAHHH 
B.<1). nexpyxHH, E.A. IIoHOMapeB, H.A. CyxbipHH D2-12 

nPOHCXO}KZtEHHE H 3BOJIIOUHH CHOHCTOK CTPYKTyPbl HOHOCOEPbl H AT- 
MOCOEPbl 
lO.H. PycHHOB D2-13 

CeKUHH D3.  /^HCTAHUHOHHblE METO/tbl SOHAHPOBAHHH HOHOCOEPbl 
H TEPMOCOEPbl 

Conpe/^ceAaxejiH CCKUHH: A-4>-"M-H- 3-^- A(})paHMOBHi, K.4).-M.H. B./l. TepemcHKO 

nPHrjIAUIEHHblft JXOKJIAJX Cpeda, 27 UJOHH, 16:00-16:30. Bojihuiou aaji 

16:00  PA/IHOTOMOrPAOHH HOHOCcDEPbl H ATMOCcDEPbl 
B.E. KyHHi(biH (MocKoecKuii zocydapcmeeHHUU yHueepcumem), 
B./I|. TepemcHKO (TIonapHUU zeotpuauuecKuu uHcmumym, MypjuoHCK) D3—01 

yCTHblE AOKJIA/tbl Cpeda, 27 UWHH, 16:30-18:30. Majihiu aaji 

16:30  ZIHAraOCTHKA HOHOCOEPHblX HEO/IHOPO/IHOCTEK METO/IOM  BEPTH- 
KAJIbHOrO  /lOnJIEPOBCKOrO  30H/liHP0BAHH5I:   HHCJIEHHbiti  3KCnEPH- 
MEHT 
A.B. Bapa6aHOB, B.B. HBanoB (HpKymcKuu zocydapcmeeHHuu yHueepcumem) D3—02 

16:45  BOCCTAHOBJIEHHE BblCOTHOFO HPOOHJIH SJIEKTPOHHOfl KOHUEHTPA- 
UHH B HOHOCcDEPE HO /JAHHblM PEFHOHAJIbHOti CETH GPS 
J\.A. PbiHCKOB, B.B. M^epnyxoB (MpKymcKuu eoeuHuu aeuaii,uoHHuu uHMenepHuu uHcmumym)    D3—03 

17:00  METO/Ibl OHHCAHHH BblXO/IHblX CHEHAJIOB JIHM^30H/IA 
M.A. /l^aBbiAeHKO,   O.H. BepHrapai,   H.B. HJIBMH,   C.fl. MnxafijioB,   B.E. HOCOB  (HH- 

cmumym cojmeuHo-aeMHou (puauKu CO PAH, MpxymcK) D3—04 

17:15  HCnOJIbSOBAHHE    METO/IOB    HHTEFPAJIbHOrO    HPE/ICTABJIEHHH    JXJ191 
MOMEHTOB HOJIH B 3AJIAHAX TOMOPPAcDHHECKOfi /IHArHOCTHKH TPO- 
nOCOEPbl H HOHOCOEPbl 3EMJIH 
A.B. Ky.;raHCCKHH, C.H. Ko;iecHHK, M.B. THHHH (MpKymcKuii zocydapcmeeHHUu yHueepcumem)    D3-05 
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D3-06 

17:30 /IMAFHOCTHKA HHSKOUIHPOTHOf^ HOHOCOEPbl HO HOHOFPAMMAM 
TPAHCaKBATOPHAJIbHOrOKB-PACnPOCTPAHEHHH 
B.H. KypKHH, r.B. KoTOBHH, C.H. noHOMapnyK (HHcmumym cojmeuHO-seMHOU (puauKu 
CO PAH, MpxymcK), C./Jac. AnaepcoH, B.Jl. BapA (Defense Science Technology Or- 
ganization, Australia) 

17:45  BOCCTAHOBJIEHHE HPOcDHJIH SJIEKTPOHHOf^ KOHUEHTPAIIMH OBJIACTH 
E MOHOCOEPbl no M3MEPEHMHM SOOEKTA OAPA/JE^I HA MPKYTCKOM 
PAZiAPE HP 
B.r. UlnbmeB (HHcmumym coJineHHO-aeMHoii cpusuKU CO PAH, MpKymcn) D3-07 

18:00 CPE/^HEBOJIHOBAH PA/IHOJIOKAUHH HOJI^IPHOti ME30COEPbI JIETOM 1999 r. 
B./J. TepeiueHKO, E.B. BacHJibCB, CM. HepHHKOB, M.B. HKHMOB, H.A. OBHHHHHKOB, 

B.A. TepemcHKO, A.M. TapHHCHKO (HojiMpHbiH zeocpuauuecKuH UHcmumym, MypMancn)      D3-08 

18:15  COJIHE^IHO-3EMHA^ OHTHKA - HHOOPMAUHOHHAJ5 BA3A JXJl^ MOZIEJIH- 
POBAHHH H nPOraOSA MOHOCOEPHOK H KOCMHHECKOfl HOrO/lbl 
C.B. ABaKHH (PocydapcmeeHHUu onmuuecKuU uHcmumym, CaHKin-HemepSypd) D3-09 

CTEH^OBME /JOKJIAAW BmopuuK, 26 umnn, 18:15-20:00 

OCOBEHHOCTH H3MEPEHHH HAPAMETPOB HOHOCOEPbl CPE/ICTBAMH KOPPE- 
JI^IUHOHHOti OBPABOTKH HEKOFEPEHTHO PACCE5IHHOrO CHrHAJIA 
B.H. JIMCCHKO, A.H. EpeMHH, lO.B. HepHHK D3-10 

HCCJIE/IOBAHHH   /tHAFPAMMbl   HAnPABJIEHHOCTH   MPKYTCKOrO   PA/JAPA  HE- 
KOFEPEHTHOrO   PACCE5IHH5I   HO   PE3yJIbTATAM   PA/IHOACTPOHOMHHE- 
CKHX HABJIIO/IEHHti 
A.B. MeflBc/ieB, A.B. 3aBopHH, B.A. JIe6eaeB, B.H. JlyfibimeB, B.E. HOCOB D3-11 

PA3flEJIEHHE /IBYX DEPEKPblBAIOmHXCM CHrHAJlOB HPM BOJIHOBOM 30HZIH- 
POBAHHH HOHOCOEPbl 
K.r. PaxoBCKHfi, A.B. MeflBeflCB D3-12 

HCnOJIbSOBAHHE /lAHHblX HAK.nOHHOrO 30HZIMP0BAHH^ HOHOCOEPbl RRSi 
OnPEZlEJIEHHH EE TOHKOK CTPYKTyPbl 
B.H. CaaciiH, H.T. A4)aHacbeB, A.A. HCaceHWX, M.K. HBe.;ibCKaH, M.B. THHHH, 

B.E. ynyHKOB D3-13 

BblZlEJIEHHE   UVSmoVi   YJIbTPAOHOJIETOBOK   PA/IHAHHH   HPH   H3MEPEHH5IX 
CnEKTPOOOTOMETPOM C lUHPOKOK EXO/IHOK AHEPTYPOtl 
A.K). IIIa.nHH, A.B. MHxa.;ieB D3-14 

/lOnJIEPOBCKHE H3MEPEHH5I BO BPEMH HPOBE/IEHHH AKTHBHOFO nJIA3MEH- 
HOrO 3KCnEPHMEHTA «NORTH STAR» 
H.tl>. BjiaroBemeHCKa», K.H. TopejiMH, B.B. KJIMMCHKO, H.M. HaropcKHft D3-15 

BJIH5IHHE   rJIOBAJIbHblX   B03MYmEHHf^   HOHOCOEPbl   HA   /lOnJIEPOBCKHE 
CnEKTPbl OTZlEJlbHblX UOJX PA/IHOJIHHHH XABAPOBCK - f^OUIKAP-OJIA 
B.A. HsaHOB, A.A. KOJIHCB D3-16 

OUEHKA  HAPAMETPOB  HOHOCOEPHblX  HEO/IHOPO/IHOCTEK  HO  /^HCHEPCH- 
OHHblM XAPAKTEPHCTHKAM PA/lHOJIHHHfi 
B.A. HsaHOB, JX.B. HBaiioB, A.A. Ko.;iHeB D3-17 

BJIH^HHE  CE30HHbIX  H  UHK.JIHHECKHX  BAPHAUHK TEPMOCOEPHblX  HAPA- 
METPOB HA HOHHYK) HHTEHCHBHOCTb KPACHOti JIHHHH ATOMAPHOFO 
KHCJIOPOZIA 
P.A. KoHOHOB, A.B. TaiuHJiHH D3-18 
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AAAnTHBHAH PErHOHAJIbHAH MO/^EJIb nOJIHOFO SJIEKTPOHHOrO CO/IEP>KA- 

B.B. HepnyxoB, A.^,. EaaapncanoB, M.A. MeaceioB D3-19 

HHTEFPAJIbHOE HPE/ICTABJIEHHE JXJl^ nOJI5I BOJIHbl, PACnPOCTPAHHIOmEf^C^I 
B   CPE/IE   CO   CJIYHAKHblMH   HEO/lHOPOaHOCTHMH   PASJIHi^HblX   MAC- 
lUTABOB 
M.B. THHHH, C.H. Ko;iecHHK D3-20 

PESyJIbTATbl  H3MEPEHHK TEMnEPATYPbl  H nJIOTHOCTH  HEKXPAJIbHOtl AT- 
MOCOEPbl HA BblCOTAX 90 - 110 KM JIETOM 1999-2000 rr. C nOMOmblO HC- 
KyCCTBEHHblX nEPHO/IHHECKHX HEO/IHOPO/^HOCTEf^ 
A.B. TojiMBMeBa, B.B. BCJCHKOBHI D3-~21 

OnPE/IEJIEHHE HAPAMETPOB BEPXHEK ATMOCOEPbl C nOMOmblO HCKYCCT- 
BEHHblX nEPHOZlHHECKHX HEO/IHOPO/IHOCTEtl 
A.B. TojiMaMCBa, H.B. BaxMCTbeBa, B.B. BCJEHKOBHI D3—22 

HOBblf^   nOJXXOJl   K   nPOBJIEME   nPOCTPAHCTBEHHOK   SPrO/tHHHOCTM   YIPU 
HAKJIOHHOM   30H/IiHP0BAHMH   CJiy^AKHO-HEO/IHOPO/IHblX   PEOPAFM- 
PyiOmUX CPEZl 
A.r. BojioTHHH, B./|. FyccB, JI.H. IIpHxoflbKO D3-23 

OOTHMHSAUHH   H3MEPEHPIH   CKOPOCTH   ZIPEKOA   HOHOCcDEPHOti   nJIASMbI 
METO/IOM HEKOFEPEHTHOrO PACCEHHHH 
JI.H. EMejibHHOB D3-24 

CcKUHH D4.  PACnPOCTPAHEHHE PAAHOBOJIH B HOHOCOEPE 

ConpcAceAaxejiH CCKUHH: fl.4).-M.H. H.H. OpjiOB, p,.^.-yi.H. M.B. THHHH 

yCTHblE /i;OK.;iA/i;bI BmopnuK, 26 umua, 16:15-17:00. Majimii aaji 

16:15  rEOMAEHHTHblE BOSMymEHHH H OyHKIIHOHHPOBAHHE HABHrAUHOH- 
HOK CMCTEMbI GPS 
3.JI. A4)paftMOBHH, O.C. JlecioTa, H.H. YuiaKOB (MHcmumym coMneuHO-aeMHOu (pusuKu 
CO PAH, HpKymcK) D4-01 

16:30  OBPATHOE  PACCEHHHE  OT  CJIOHCTO-HEO/IHOPO/IHOK,   HECTAUHOHAP- 
HOti HOHOCOEPbl 
H.H. OpjioB (MHcmumym cojineuHO-aeMHOu (puauKu CO PAH, HpKymcK) D4-02 

!6:45   KOMnjIEKC METO/IHK K0PPEKI1;HH BABOBOK MO/IEJIH HOHOCOEPHOFO 

/lEKAMETPOBOrO PA/JHOKAHAJIA HA TEKyiUHE yCJ10BH5I 
B.H. CaHCHH (HpuymcKuu zocydapcmeeHHUu yHueepcumem) D4—03 

CTEHAOBblE /tOKJIAAbI BmopnuK, 26 woun, 18:15-20:00 

OB ACHMMETPHH PACHPE/IEJIEHHti HH/^EKCA PEOPAKUHH B BOCTOHHblX PE- 
THOHAX POCCHH 

H.E(. roMfiocB, A.C. BaTopocB, B.E. MyracoeB D4-04 

O  CTPyKTyPE  CHPHAJIA  3ArOPH30HTHOrO  PA/IHOJIOKATOPA  MOPCKOK  nO- 
BEPXHOCTH 
M.B. HraaTCHKO, M.B. THHHH D4-05 
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HCCJIE/IOBAHHH HACTOTHO-BPEMEHHblX XAPAKTEPHCTHK nEflEPCEHOBCKHX 
MOJl HA TPACCAX POCCHi^CKOK CETH JIHM-H0H030HZ10B 
B.A.HBaHOB, H.B. Pji6oBa, A-B. CKBOPUOB, H.H. IIoflaeJibCKHH, C.B. PoaaHOB D4-06 

AMnTAUHOHHblE   B03M0}KH0CTH   MOJlEJm   IRI   B   nP0rH03HP0BAHHH   XA- 
PAKTEPHCTHK /JEKAMETPOBblX PA/IHOTPACC 
r.B. KoTOBHH, C.H. MHxaftjioB D4-07 

BblHHCJIEHHE KOMnJIEKCHblX KOSOOHUHEHTOB OTPAJKEHHH H CTPyKTYPbl 
nOJIH B UEOJlUOPOmoVl norJIOmARDmEfi HOHOCOEPE METO/IOM HPO- 
rOHKH 
;i.H. npHxoflbKO, B.H. TyceB, A.F. BojiorAHH D4-08 

CeKHHH E1-E4.  CTPYKXyPA H AHHAMHKA CPEAHEft ATMOCOEPbl 

ConpeAceAaiejiH ccKuntt: HJieH-KOpp. PAH B.B. 3yeB, ^.^.-M.H. B.B. KomejicB 

nPHrJIAIUEHHblE /liOKJIA/libl IIoHedeAbHUK, 25 uwna, 9:15-10:30. BojibUiou aaji 

9:15    COBPEMEHHblE nPOBJIEMbI COJIHEHHO-SEMHOK cDHSHKH 
r.A. MCepe6uoB (HHcmumym coAueuHO-aeMHou cpuauuu CO PAH, MpKymcK) E-01 

9:45    HCTOPH5I C03ZIAHH5I VL PA3BHTH5I AKA/JEMHHECKOK HAVKH B TOMCKE 
B.E. 3yeB (HHcmumym onmuKu amMoc4>epbi CO PAH, TOMCK) E-02 

10:15  B03/IEWCTBHE  CTPATOCOEPHOrO  nOTEnJIEHHH  HA HAPAMETPbl  CVER- 
HEft H BEPXHEft ATMOCOEPbl 
B.B. KomcieB, T.A. HCepe6uoB, H.A. A6ymeHKo, C.A. TauiHJiHH, A.B. MnxajicB, 
P.A. KoHOHOB, H.B. MeflBCACBa, A.K). UlajiHH, 3.JI. A(l)paftMOBHH, O.C. JleciOTa (HH- 
cmumym cojiHeuHO-seMHOU cpusuKu CO PAH, HpnymcK) fc-Od 

nepepbiB 10:45-11:00 

11:00  PA/IHAUHOHHO-AKTHBHblE    COCTABJI5IIOmHE    B    TOJimE    ATMOCOEPbl 
UEHTPAJIbHOfl HACTH EBPA3HH 
B.H. Ape4)beB, <D.B. KauiHH (Hncmumym BKcneptmeHmajibHou Mcmeopojiozuu, OSHUHCK) 

B.K. CeMCHOB (KupzuacKuu zocydapcmeenHuu Haii,uoHajibHuu ynuaepcumem, BUUIKCK) E-04 

yCTHblE AOKJIAAW IIoHedejibHUK, 25 UWHH, 10:30-13:15. Bojibtuoii aaji 

11-30 HCCJIE/IOBAHHE BJIH5IHH5I PACnPOCTPAHEHH5I rPABHTAHHOHHOfil 
BOJIHbl HA PACnPEZlEJIEHHE BTOPOCTEnEHHblX HSOTOnOB B CPE/IHHX 
CJ[05IX ATMOCOEPbl 
/HHCH HO Key (Center for Space Sciences and Applied Research of the Chinese Academy 
of Sciences, Beijing, China) 

11-45  nOBE/IEHHE   TEMnEPATYPHOrO   PE^HMA   HH}KHEti   TEPMOCOEPbl   BO 
BPEMH SHMHEFO CTPATOCOEPHOFO nOTEHJIEHH^ 
B.M. HraaxbeB, C.B. HHKO.;iauiKHH (Hncmumym KOCMOcpusuuecKUX uccJiedoaaHuH u aa- 

poHOMuu CO PAH, HuymcK) 

12-00  HCCJIEZIOBAHH5I  nPOCTPAHCTBEHHO-BPEMEHHblX CB5I3Efi UEMJXy ME- 
TEOPOJIOrHHECKHMH   HAPAMETPAMH   CTPATOCOEPbl   H   /JHHAMHKOH 
OBmErO CO;iEP}KAHHH 030HA 
A.K). BejiHHCKaH, 3.C. KasHMHpoBCKHii, H.A. A6ymeHKO (Hncmumym cojineuHO-aeMHou 

(pu3UKU CO PAH, HpnymcK) 

E-05 

E-06 

E-07 
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E-08 

E-09 

E-10 

E-11 

12:15  AMnTHBHOE nPOrHOSHPOBAHHE /IHHAMHKH OSOHOBOrO CJIOH 
H.K). CaKam, B.B. KauiKHH, lO.II. JIHHKHH (KpacmsipcKuu zocydapcmoenHuu mexHUue- 
CKuii yHueepcumem) 

12-30  HYBCTBHTEJIbHOCTb   KJIHMATA   CTPATOCOEPbl   H   MESOCOEPbl   K   HA- 
BJIIO/IAEMOMy  H3MEHEHMIO  KOHUEHTPAUMH  030HA H yPJIEKHCJIOrO 
rA3A 
E.M. Bo;ioAHH (Mncmumym ebmucjiumejibHou juameMamuKu PAH, MocKoa) 

12:45  BOCCTAHOBJIEHHE   nPOCTPAHCTBEHHO-BPEMEHHOFO   PACnPEflEJIEHHil 
METEOPOJIOFM^IECKHX HOJIEM DO ^ARHblM HABJIIOZlEHHtl 
E.r. KJIHMOBH (MHcmumym obmucAumeJibHux mexmnozuu CO PAH, HoaocuSupcK) 

1300 TEOPETHHECKOE MO/IEJIHPOBAHHE MJIBHErO BOJIHOBOFO BOSZ^Ei^CT- 
BHH AHTAPKTH^ECKOrO OSOHOBOFO HCTOHHMKA ATMOCcDEPHblX TEP- 
MHHECKHX nPHJIHBOB HA TEPMOFHflPO/IMHAMHHECKOE C0CT05IHHE 
BEPXHEfi ATMOCOEPbl CEBEPHOFO nOJiyiUAPHH 
A.A raBpHJioB*,  A.n. KanHua2,  O.B. KaHAa^oB^  OHHO  «Tau(pyH»,   OSHUHCK,  ^MOC- 

KOGCKUU zocydapcmaeHHUU yHUoepcumem) 

CTEH/tOBblE /tOKJIAAbl HoHedejibHUK, 25 UWHH, 18:15-20:00 

/IHAFHOCTHKA /^HHAMMqECKOFO PE>KHMA MESOCOEPbl-TEPMOCOEPbl HO 
MHHblM HOHOCcDEPHblX H FEOMAFHMTHblX HABJII0ZI,EHHK 

A.B. BHHHUKHft E-12 

AKYCTHKO-rPABHTAUHOHHblE   BOJIHbl   B   HH}KHEK   HOHOCCDEPE:   HABJIIO/IE- 
HME   METOZIOM   HCKYCCTBEHHblX   nEPHO/IH^IECKHX   HEO/IHOPOZIHO- 
CTEf^ H TEOPETHHECKOE MO/IEJIHPOBAHME 
H.B. BaxMCTbCBa, T.H. TpHropbCB E-13 

HCCJIEaOBAHHE /IHHAMHKH CTPATOCOEPHOFO nOTEnJIEHHH B A3HATCKOM 
PEFHOHE HA OCHOBE ZlAHHblX CnVTHMKOBblX HABJIIO/IEHHK 

B.B. KomejicB, H.A. A6yiueHKO, C.A. TamHjraH E-14 

MHKPOBOJIHOBAH yjIbTPAPEOPAKTOMETPH^ ATMOCOEPbl 
P.3. UlapHnoB, A.B. A.neKceeB E-15 

TEOPEMbI MATEMATHHECKOK CDH3HKH O COBCTBEHHOfi H BHYTPEHHEK FPA- 

BHTAUHOHHOti HEYCTOMHBOCTH COEPOViRAJlhUOVl ATMOCOEPbl 
P.B. OHJDinnoB E-16 

K  B03M0>KH0CTH  HCCJIE/IOBAHHM  BOJIHOBblX  nPOI^ECCOB  B  HPHSEMHOf^ 
ATMOCOEPE C nOMOmbK) COJIHEHHOFO TEJIECKOHA 
H.H. Ko6aHOB E-17 

MO/IEJIHPOBAHHE  TPAEKTOPHf^  PACHPOCTPAHEHMH  BHYTPEHHHX  FPABHTA- 
UHOHHblX BOJIH B ME30CcDEPE H HH}KHEK TEPMOCOEPE 

H.K. BapcyKOBa, H.A. CyxbipHH E-18 

CE30HHbIE OCOBEHHOCTH HPO^IBJIEHMH HJIAHETAPHblX BOJIH B 030HE HA 
CPE/IHHX IUHPOTAX 

r.B. BepracoBa, 3.C. KasHMHpoBCKHH, A.K). Be.raHCKa« E-19 

KOMOJIEKCHblE H3MEPEHHa OCO, YO-B H NO2 B fiYPOTHH 
E.B. Baxyesa, A.B. BaaapoB M.B. rpHuiaes, B.B. 3yeB, C.B. CMHPHOB E-20 

B3AHMOCB5I3b BAPHAUHf^ OBmEFO CO/IEP}KAHHH 030HA H BETPOBOFO PE- 
^HMA B HHJKHEK TEPMOCOEPE B HHKJIE COJIHE^HOK AKTHBHOCTH 

r.B. BepracoBa, 3.C. KasHMHpoBCKHH E-21 
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HEPEryjIHPHblE BAPHAUHM nPH3EMHOK yJIbTPAOHOJIETOBOK PA/IHAUMH 
A.B. MHxajieB, M.A. HepHHroBCKan, A.K). Ulajmu E-22 

CPABHEHHE H3MEHEHHfl JXEYOKViCll A30TA B CTPATOCOEPE HA/l SBEHHrO- 
POZIOM M TOMCKOM 
M.B. FpHuiaeB, B.B. 3yeB, A.C. EJIOXOB E-23 

BEPTHKAJIbHOE   PACHPE/IEJIEHHE   030HA  HAfl  TOMCKOM   HO   MHHblM  JIH- 
/lAPHblX HABJIIO/IEHHK B 1996-2001 rr. 
C.H. JlojimA, C.JI. EoH/iapeHKO, B.B. 3yeB, A.B. HcBsopoB, C.B. CMHPHOB E-24 

nblJIb B CTPATOCcDEPE HO CYMEPEHHblM OOTOMETPH^IECKMM H3MEPEHM5IM 
H. MaxeuisHJiH, K). MaTemBH.jm, JXTK. MaxemBH.™!, O. ABcaflJKaHHUiBHJtH E-25 

HCCJIE/IOBAHHE CPE/IHEK ATMOCOEPbl (D-OBJIACTM HOHOCOEPbl) C nOMO- 
mblO HCKYCCTBEHMblX nEPMOZ^M^IECKHX HEO/IHOPO/IHOCTEfl 
B.B. Be.nHKOBH<i, E.A. BeHCAHKioB E-26 

H3MEHEHME XAPAKTEPHCTHK C/IB-CHrHAJIOB B OEPHO/I 3EMJIETP5ICEHMK 
H.H. IloAAejibCKHii E-27 

HCCJIE/IOBAHHH  HH>KHEti  nOJIHPHOfi HOHOCcDEPbl METO/IOM HACTHHHblX 
PA/I:HOOTPA>KEHHI^ 
B.Jl. TepemeHKO, M.B. HKHMOB, E.B. BacH.na>eB, CM. HepHHKOB, 0.<D. Or.n[o6jiHHa E-28 

A/IAOTHBHOE MO/^EJIHPOBAHME ATMOCOEPHblX RBJlEKHPl 
lO.n. JIaHKHH E-29 

HCCJIE/IOBAHHE BEPTHKAJIbHOFO PACnPOCTPAHEHH^I HEJIHHEtlHblX BOJIH B 
ATMOCOEPE 
C.n. KmeBeuKHH, H.M. FaspHJioB E—30 

CeKUHHFl.   /lOJirOnEPHOAHblE TPEHAbI nAPAMETPOB ATMOCa>EPbI 

ConpeAce/taxciH ccKutHH: H.«eH-KOpp. PAH M.B. Ka6aH0B, A.(J).-M.H. B.B. KouiejieB 

nPHrjIAUIEHHblft JIOKJIAJI ^HmHu^a, 29 UWHH, 9:00-9:30. Bojibtuou aaji 

9:00 COBPEMEHHblE nPHPO/IHO-KJIHMATHHECKHE H3MEHEHHH B CMBHPH: 
HOBblE METO/Ibl M PE3yJIbTATbI AHAJIH3A H HHCTPYMEHTAJIbHblX HA- 
BJIIO/IEHMK 
M.B. Ka6aHOB (HHcmumym onmuuecKozo MOHumopuma CO PAH, TOMCK) F1—01 

yCTHWE aOKJIAAbl ^nmHu^a, 29 UWHH, 9:30-11:00. Bojibtuoii aaji 

9:30 ME>KrOZi:OBbIE KOJIEBAHHH OPHSEMHOfl TEMnEPATYPbl B03/IYXA B 
TOMCKE 
H.H. HnnojiHTOB, M.B. Ka6aHOB, C.B. JIoniHOB (HHcmumym omnuuecKozo MOHumopmi- 
za CO PAH, TOMCK) Fl-02 

9:45 /lOJirOBPEMEHHAH /IHHAMHKA XAPAKTEPHCTHK CTPATOCOEPHOrO A3- 
P030JIbHOrO CJI05I no JXAHHUU ./IM/IAPHblX HABJIIO/IEHHK B TOMCKE 
(56.5° cm., 85.0° B.JX.) 
B./t. Byp.;iaKOB, A.B. EJU>HHKOB, B.B. 3yeB (HHcmumym onmunu amMoccpepu CO PAH, 
TOMCK) FI-03 
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10:00 HABJUOZIEHHE OnTHHECKHX BCnblUIEK HOHHOFO SBES/IHOrO HEBA HA 
ATMOCOEPHOfl HEPEHKOBCKOfl YCTAHOBKE TYHKA 
O.A. Fpecc, T.H. Fpecc, JI.B. HanhKOB, K).B.nap4)eHOB, lO.A. CeMeneH (HMH npu- 
Knadnou cpusuKu HpKymcKozo zocydapcmecHHozo yHuoepcumema), JI.A. KysbMHHeB 
(HMMHO UM. H.B.CKo6eMbv,uHa MOCKOOCKOBO zocydapcmeeHHOso yHuoepcumema) Fl—04 

10:15  JIHMPHblE   HCCJIE/IOBAHHH   OCOBEHHOCTEtl   3HMHMX   CTPATOCcDEP- 
HblX nOTEOJIEHH^ HAZl TOMCKOM 3A UEVHOJl 1996-2000 rr. 
B.H. MapHHCB (MHcmumym onmuKu amMoc(pepbi CO PAH, TOMCK) Fl—05 

10:30 MHOrOJIETH^IM /^HHAMHKA METEOHAPAMETPOB ATMOCOEPHOFO B03- 
ZtyXA B OKPECTHOCT5IX KPYnHblX nPOMbllUJIEHHblX UEHTPOB kJllkVi- 
CKOrO KPAH 
F.C. SHHMCHKO, H.A. CyxopHXHH, H.H. BeayrjioBa (HHcmumym eodnux u aKOAOsuue- 
CKux npo6jieM CO PAH, BapHayji) Fl-06 

10:45 03EP0 BAfiKAJI KAK HCTOHHHK H PEUHnMEHT B03MymEHHK B KJIHMA- 
TO-3KOJIOrHHECKOK CHCTEME CMBHPH 
B.B. ncHCHKo, E.A. ItBeTOBa (HHcmumym obmucnumejibHou MameMamuKU u Mamejuamu- 
uecKou zeo(pu3UKU CO PAH, Hoeocu6upcK) Fl-07 

CTEH/tOBblE JXOKJlAJXhl Cpeda, 27 umna, 17:00-18:30 

MCTO^IHHKH 3ArPH3HEHH5I ATMOCOEPbl nOJIHUHKJIMHECKHMH APOMATHME- 
CKHMH yrjIEBOZIOPO/IAMH B nPOMblUIJIEHHOM nPHBA^KAJIbE 
JI.H. Bejiwx, lO.M. Majibix, 3.3. IleHaHHa, A.H. CMaryHosa Fl-08 

H3MEHqHBOCTb  B0ZI03AnACA  OBJIA^IHOFO  CJI05I   HO  ZtAHHbIM   ZIHCTAHIJ,H- 
OHHOrO CBiI-30HZI,HPOBAHH5! 
M.K). lUyM, JI.M. MHTHHK, A.A. Ha6Hyji;raH Fl-09 

TEHZIEHUHH H3MEHEHHH AMnJIMTyZIH0-(DA30BbIX XAPAKTEPHCTMK FO/IOBO- 
rO XOM nPMnOBEPXHOCTHOK TEMnEPATyPbl B A3HH OO MHHblM HA- 
BJIIO/IEHHfi, PEAHAJIH30B H PE3yjIbTATAM PACHETOB C KM HOJA PAH 
A.B. E.JMceeB, H.H. MOXOB Fl-10 

/lOJironEPHO/IHblE TPEH/Ibl B HH>KHEfl CyBABPOPAJIbHOfll HOHOCOEPE 
C.E. Ko6HKOBa, B.<D. CMHPHOB Fl-11 

OCOBEHHOCTH OBmEK HHPKyJIHUHH ATMOCOEPbl CEBEPHOFO nOJiyUIAPHH 
BO BPEMH TEHJIblX H XOJIO/IHblX 3HM HA TEPPHTOPHH CHBHPH 
A.A. KapaxaHHH, B.H. MopflBHHOB Fl—12 

AHAJIH3 KJIHMATHHECKHX H3MEHEHHK HO OA30BFIM HOPTPETAM 
E.A. /I,K)KapeB, B.H. LUHm.;ioB Fl-13 

OUEHKA HEHEPHO/IHqECKMX H3MEHEHHK KJIHMATHHECKHX HAPAMETPOB 
E.A. /tioKapeB, B.H. IIlHui.n[OB Fl-14 

H3MEHEHHH    PEFHOHAJIbHOFO    KJIHMATA,OByCJIOBJIEHHbIE    HPHPO/tHblMH 
OAKTOPAMH H AHTPOnOFEHHblM B03/IEfiCTBHEM 
K.A. KapHMOB, P./J. FaHHyxflHHOBa Fl-15 

BAPHAUHH  H  ZtOJIFOBPEMEHHblE TPEHZlbl  CyMMAPHOFO  030HA H  CTPATO- 
COEPHOrO RlAOKCVlJXk A30TA HA/l CEBEPHbIM THHb-IlIAHEM 
B.K. CcMCHOB,      B.n. CHHHKOB,     JI.H. CopoKHHa,     H.H. HraaTosa,      O.B. KauiHH, 
K.H. BHuiepaxHH Fl-16 
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IIporpaMMa 

BJIHHHHE  KBASH/tBYXJIETHEfl   UHKJIMHHOCTH  miPKYJIHUHM   CTPATOCcDEPbl 
HA BEPTHKAJIfaHOE PACOPE/IEJIEHHE 030HA H TEMnEPATYPbl HA/l 3A- 
UAmoVl CHBHPbK) 
B.H. MapHMCB Fl-17 

COBPEMEHHOE  COCTOHHHE  H  /JOJironEPHO/IHblE  H3MEHEHHH  OSOHOCcDE- 
Pbl HA/I TOMCKOM 
C.B. CMHpHOB, B.B. 3yeB Fl-18 

HHCJIEHHAH MOJlEJlh norPAHKHHOFO CJIOH ATMOCOEPbl C /IBYMEPHOK FO- 
PHBOHTAJIbPIOfl HEOZlHOPO/IHOCTblO HO/ICTHJIAIOmEfil nOBEPXHOCTH 
H.H. Beayrjioaa, lO.A. CyKOBaxoa, li.A. CyxopHXHH Fl-19 

CcKUHH F2.  BOSAEftCTBHE COJIHEHHOft AKTHBHOCTH HA HOrOAy H 
KJIHMAT 

ConpeAceAarejiH CCKUHH: ^,.^.-yl.H. E.A. IIoHOMapeB, H.^.-M.H. B.B. IleHeHKO 

yCTHblE /lOKJIAAbI namHuu,a, 29 umna, 11:30-12:45. Bojihmou aaji 

11-30  IIPHPOM   /lOJirOBPEMEHHblX   BAPHAUHK   nPHSEMHOK   TEMHEPATYPbl 
B03ZIYXA nPHBAKKAJIbM H MX CB5I3b C COJIHEHHOK AKTHBHOCTblO 
r.A. aCepe6uoB, B.A. KoaajieHKO (HHcmumym coJiHeuHo-aeMHou cpusuKU CO PAH, Hp- 
KymcK) rz-01 

11:45  KOCMHHECKHE JIYHH H EJIOBAJIbHOE nOTEnJIEHME HA 3EMJIE 
n.E. IIoKpeBCKHft (HHcmumym npuK/iadmu zeo(pu3UKu, MocKoa), K).H. CTOHCKOB (0U- 

3uuecKuu uHcmumyrn PAH, MocKoa) F2-02 

12:00 O BJIHHHHM COJIHEHHO-rEOcDH3HHECKHX OAKTOPOB HA A3P030JIbHbIE 
XAPAKTEPHCTHKH. HJIAHbl ATMOCcDEPHblX HCCJIE/IOBAHHK B HPKYT- 

CKE 
M.B. IlaHieHKO, CM. CanepHH (MHcmumyin onmuKU amnoccpepu CO PAH, TOMCK), 

B.B. KomejicB, B.A. KoBajicHKo (HHcrnumym cojiHeum-seMHOu (puauKu CO PAH, Hp- 
KymcK), T.B. Xoa«ep (JIuMHonozuuecKuu uHcmumym CO PAH, MpKymcK) F2-03 

12:15  HEPEMEHHOCTb COJIHEHHOFO HOTOKA H rJIOBAJIbHblK KJIHMAT 
IO.A. CK;IHPOB, IO.H. BPHHKOB, A.M. KoxyMa, H.B. OoMHHa (CapamoocKuu zocydap- 
cmeeHHUu ynueepcumem) F2-04 

12:30  COJIHEHHAH AKTHBHOCTb H KJIHMAT 3EMJIH B HAHAJIE XXI B. 

B.C. BauiKHpueB, r.II. MauiHHH (HHcmumym coAHeuHo-seMnou (pusuKu CO PAH, Mp- 
KymcK) F2-05 

CTEHAOBblE AOKJIAAW Cpeda, 27 UWHH, 17:00-18:30 

rJIOBAJIbHblE H JIOKAJIbHblE BAPHAUHH SJIEKTPHqECKOFO HOJIH ATMOCOEPbl 
K).B. UlaMaHCKHft F2-06 

CBH3b rP030B0fl ^EHTEJIbHOCTH C BAPHAUHHMH KOCMHHECKHX JIYHEK 

B.A. My.aJiaHpoB, B.H. KOSJIOB, P.P. KapHMoe F2-07 

B3AHMOCBH3b  H3MEHEHHK  HAPAMETPOB  HH>KHEfl ATMOCOEPbl.  XAPAKTE- 
PHCTHKH HOHOCOEPbl H FEOMArHHTHOrO HOJIH HA CEBEPO-BOCTOKE 
POCCHH 
A.B. BHHHUKHft, B.B. KaaaHUCBa F2-08 
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9:00-19:00 

19:00 

25\A\OH9\    = 

8:30 
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2G]A\OH9\ ■'^= 

8:30-13:15 
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19:00 
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19:00 
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& 
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Coffee-break 
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Coffee-break 
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CeKL(MJi C4 

Coffee-break 
P""""^    .■;.■■; 06ed 

CeKMMM D2, D4 
CeKHMfl D1 

Coffee-break 
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M 

n 
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& 

CeKLJIMM C5 

Coffee-break 
06ed 

Xi 

CeKMMfl C3 

CeKUMfl C6 
CeKi4Mfi D3 

Coffee-break 

CreHflOBbie flOKJiaflbi B1, 82, F1, F2 

BaHKOT 

BbiesflHafl ceccMfl (MpKyrcK - JlncTBflHKa - BaiiKan - KaflMnbHbm) 

■29 nfOHfi ■ ■ ^^^^^^^^^^^^^^^^^^^^^^^^= 

9:00-12:45 
11:00-11:30 

12:45 

CeKMMM F1, F2 

Coffee-break 

SaKpbiTMe CuMnoanyMa 

14:00     SKCKypcMfl B JlncTBfiHKy c noceiMeHneivi BaMKajibCKoro 
Myaen M BawKajibCKOM acTpocJjMsuHecKOM oGcepBaiopuM 
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Session Al. MOLECULAR SPECTROSCOPY OF ATMOSPHERIC GASES 

Al-01 
PHOTOACOUSTIC DETECTION OF GAS-AEROSOL IMPURITIES IN THE ATMOSPHERE 

Yu.N. Ponomarev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

yupon@iao. ru 

In the paper the analysis of last achievements for the method of photoacoustic detection of gas and aerosol 
components of the atmosphere including greenhouse gases, antropogeneous impurities, and soot aerosol is given. 

The special attention is given to the analysis of multicomponent media including media with varying 
concentration of molecules (for example, during photofragmentation), the measurement of humidity for negative 
temperatures, and the measurements in a flow. 

Variants of the combine of photoacoustic detectors with other optical systems are considered, in particular, a 
possibility of simultaneous measurements of radiation attenuation in high-quality resonator with photoacoustic 

detection. 

Al-02 
NEW ICLAS SPECTRA OF CO2 AND NjO IN THE NEAR INFRARED (10000-12000 cm"!) 

G. Weirauch,! A. Campargue,* V.I. Perevalov,^ S.A. Tashkun,^ and J.-L. Teffo^ 
' Universite Joseph Fourier de Grenoble, France 

^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 
vip@lts. iao. ru 

'i Universite Pierre et Marie Curie, Paris, France 
teffo@ccr.jussieu. fr 

Three of four bands of the 3v,+3v3 tetrad of 12CI6O2 and 13C1602, namely, 30031-00001, 30032-00001 and 
30033-00001 have been detected by Intracavity Laser Absorption Spectroscopy in the 10450-11000 cm ^ region. The 
observed values for the line positions are found in very good agreement with those predicted from the recently 
published effective Hamiltonian parameters. ^-2 

With the help of the same technique, 14 new absorption bands of N2O have been observed in the 10000- 
12000 cm"! region. A good agreement is obtained between the observed line positions and those predicted with the 
help of new set of parameters of effective Hamiltonian developed in Ref. 3. 

1. S.A. Tashkun, V.I. Perevalov, J.-L. Teffo, L.S. Rothman, and VI.G. Tyuterev, JQSRT 60, 785-801 (1998). 
2. S.A. Tashkun,    V.I. Perevalov,    J.-L. Teffo,    M. Lecoutre,    T.R. Huet,    A. Campargue,    D. Bailly,    and 

M.P. Esplin, J.Mol.Spectrosc. 200, 162-176 (2000). 
3. J.-L. Teffo, V.I. Perevalov, and O.M. Lyulin, J.Mol.Spectrosc. 168, 390-403 (1994). 

Al-03 
ESTIMATION OF LINE MIXING EFFECT ON WATER VAPOR SPECTRAL LINES 

A.D. Bykov, N.N. Lavrent'eva, L.N. Sinitsa, and A.M. Solodov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

lnn@asd.iao.ru 

The estimations of atmospheric radiation absorption require the accurate values both line positions, strengths 
and broadening and shift coefficients for atmospheric gases. At the present time H2O halfwidths and shifts are 
studied in detail, but influence of line mixing remains unknown. The only investigation devoted to direct calculation 
of water vapor spectral lines cross-relaxation parameters is Ref. 1. 
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The present report is devoted to experimental and theoretical study of line mixing between water vapor spectral 
lines and connection between intramolecular resonances and line shift non-linear dependences on pressure. 

The water vapor spectra between 5000 and 6000 cm"' broadened by N2 pressure were measured using the FT- 
spectrometers of NIST, USA at buffer gas pressures from 148.5 to 3800 Torr. The measurements were made for lines 
of (Oll)-(OOO) and (IIO)-(OOO) bands with spectral resolution 0.007 cm"'. 

The theoretical analysis was performed within the perturbative approach, proposed in Ref. 2. The direct 
calculations of non-diagonal matrix elements of relaxation matrix, half width and the line center shift were made. It 
was found that the line mixing effects are small in general, but for some lines involved in Coriolis or Fermi 
resonance it is significant resulting in non-linear dependences of shift coefficients on pressure. 

-   The authors acknowledge the support by the Russian Foundation of Fundamental Research (Grants No. 98-02- 
16375 and No. 00-15-98589). 

1. K.S. Lam, J.Quant. Spectrosc. Radiat.Transfer 17, 351-383 (1977). 
2. F. Thibault, Profils spectraux et collisions moleculaires. These de docteur en sciences, 1' universite Paris XI 

Orsay (1992). 

Al-04 
ON THE THEORY OF SPECTRAL LINE BROADENING BY COMBINED 

ACTION OF DOPPLER AND PRESSURE EFFECTS 

M.R. Cherkasov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

The forming of spectral line shapes in the IR spectral region is realised by combined action of the Doppler and 
collision mechanisms. There are described in the literature'"^ some possible approaches to the problem, which are 
leading in simple situations to models suitable for numerical calculations. There are given in this report some results 
obtained on the basis of the approach developed in Ref. 4 which enables to include all effects due to statistical 
dependence of mentioned mechanisms in the relaxation theory formalism. In particular, there is pointed out that 
although it is impossible in the general case to sort out the collision effects on the parts which provoke the line 
broadening and the Doppler spectrum narrowing, in the some particular situations the model where the optical cross- 
section is considerably more than the kinetic one is acceptable. The optical collisions are responsible for the line 
broadening whereas the kinetic ones only perturb the translation of the absorbing molecule. The acceptance of this 
model gave us the possibility to introduce some simplifications and obtain the analytical results suitable for the 
analysis and computations. 

1. R.H. Dicke , Phys. Rev. 89, 157 (1953). 
2. S.G. Rautian and I.I. Sobel'man, Soviet Phys. Usp. 9, 701 (1967). 
3. J.Ward, J.Cooper, and E.W. Smith, JQSRT 14, 555 (1974). 
4. M.R. Cherkasov , Optics and Spectrosc. 85, 194 (1998). 

Al-05 
EFFECT OF DISPERSION FOR DIPOLE MOMENTS OF MOLECULES IN DIFFERENT VIBRATIONAL 

AND ROTATIONAL STATES ON TRANSPORT PROPERTIES OF POLAR GASES 

V.P. Kochanov and V.I. Starikov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

star@lts. iao. ru 

The classical scheme for calculation of transport characteristics of polar gases' is generalized on the case of the 
molecular dipole moments depending on rotational - vibrational states. The efficient method of averaging the 
collision integrals over relative orientations of dipole moments of colliding molecules is developed, which consist in 
single integration over the quantity of angular form-factor in intermolecular potential. Collision integrals 
determining diffusion and viscosity coefficients have been calculated as functions of dimensionless temperature and 
energy of dipole - dipole interaction (5n,ax) for interval of Smax 5.6 times greater than that given in Ref. 1. The 
tables of integrals determining the diffusion and viscosity coefficients were approximated by simple algebraic 
expressions with mean inaccuracy of 1%. The differences in the diffusion and viscosity coefficients for water vapor 
being excited up to the third bending vibrational state were found to be less than 3% in a wide temperature range. 
The parameters of the Lennard - Jones (12-6) potential have been determined with the use of the recommended 
experimental data on the viscosity coefficient of water vapor at different temperatures and the calculated 
dependencies of a viscosity coefficient on these parameters and temperature. 

1. L. Monchick and E.A. Mason, J. Chem. Phys. 35, No5, 1676-1697 (1961). 
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Al-06 
STUDY OF FORMATION OF NON-EQUILIBRIUM VIBRATIONAL 

STATE POPULATION FOR MOLECULES IN THE UPPER PLANETARY ATMOSPHERES 

A.O. Semenov and G.M. Shved 
Institute of Physics of St.Petersburg State University, St.Petershurg, Russia 

semenozi@lmupa. phys. spbu. ru 

Based on the model of two vibrational states of a linear molecule, standard problem of radiative transfer in a 
vibration-rotation band in a planetary atmosphere is formulated. The solution of the problem in the approximation of 
isothermal atmosphere describes the effect of decrease with height of population of the exited vibrational state, 
comparing to the equilibrium value, caused by the "open" upper boundary of the atmosphere. In a real non- 
isothermal atmosphere the location of height, above which population becomes non-equilibrium, depends on a 
particular temperature profile. This dependence is investigated by representation of temperature maximums and 
minimums as perturbations to some constant "background" temperature of atmosphere. In order to describe all 
possible conditions, which can be realized in planetary atmospheres, the parameters of similarity were constructed 
from the input parameters and a convenient dimensionless height was used. For rough estimation of the height, above 
which population of the excited vibrational states of molecules becomes non-equilibrium, the approximate formula 
was proposed, that can be used for any rotation-vibration band in any planetary atmosphere. 

Al-07 
ROVIBRONIC PROBLEMS AND PECULIARITIES OF DEDUCTION OF THE HAMILTONIAN 

IN THE PRINCIPAL AXES AS THEIR BASIS 

A.Ya. Tsaune,* Ya.A. Podolyak,* and M.P. D'yachenko^ 
Ukrainian State Chemical and Technological University, Dnepropetrovsk, Ukraine 

ugxtu@dicht. dnepropetrovsk. ua 
^Dnepropetrovsk National University, Dnepropetrovsk, Ukraine 

uipapr@a-teleport. com 

We showed previously (J. Mol. Struct., 266 (1992) 241-246), that it is convenient to build calculation schemes 
of characteristics of rovibronic states on the basis of Hamiltonians in the principal axes. However in the theory of 
molecular spectra these Hamiltonians are rarely used. One of the reasons is that the Hamiltonians contain anomalous 
coefficients leading to singularities due to remainders of the principal moments of inertia. This difficulty has long 
been known: C. Eckart (1934); J.O. Hirshfelder and E.P. Wigner (1935); J.H. Van Vleck (1935) - nevertheless it 
has not been solved until recently. Through the correct use of infinitesimal non-holonomic variables that define the 
angular momentum of a molecule and deformation of a molecular configuration, it is possible to obtain the 
Hamiltonian without such singularity. This enables one to develop not only the simplest schemes for description of 
rotational states, but also ones for solution of variation problems of vibronic states. The latter will be presented in 
the communication. 

Al-08 
FOURIER - TRANSFORM ABSORPTION SPECTRA OF HjiSO, Hj^O, AND Hjl^O 

IN THE 8000-9500 cm-* SPECTRAL REGION 

A.D. Bykov.i O.V. Naumenko,* L.N. Sinitsa,* L.P. Vorobieva,! 
C. Camy-Peyret,2 J.-Y. Mandin,2 and J.-M. Flaud^ 

^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 
sln@iao.ru 

^Universite Pierre-et-Marie Curie, Paris, France 
camy@ccr.jussieu.fr 

^Universite Paris Sud, Orsay, France 

Theoretical treatment of H2'^0, H2"0, and H2^80 FT absorption spectra recorded at the National Solar 
Observatory (Kitt Peak, AZ), at a total pressure of 1.5 and 17 Torr, and absorption path of 43396 cm between 8000 
- 9500 cm"' is presented^ Spectra assignment has been performed using both ab initio predictions^, and calculations 
based on the effective Hamiltonian represented in the form of the Fade - Borel approximants^. Absorption spectra of 
the Hj^O, and H2'^0 molecules have been investigated for the first time, while the main isotope species spectrum 
has been already studied in details in Ref. 1. As a result 1149 rovibrational transitions were assigned to the H2'^0, 
and H2'^0 absorption leading to derivation of 536 precise energy levels for the (111), (210), (012), (031), and 
(130) vibrational states. About 2400 rovibrational transitions were identified in the H2'^0 spectrum including the 
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(121) - (010), (201) - (010) hot bands transitions, the (210) - (000) HDO band lines, as well as transitions 
belonging to the ^^O and '^O species. About 30% of new energy levels were derived for the main isotope species. 

Transitions involving the highly - excited (050) and (060) states were also found in the analyzed spectra for all 
three isotopes. They borrow their intensities through resonance interactions with the (111) - (000) and (012) - 
(000) strong bands. The accuracy of the theoretical approaches applied will be discussed. 

1. J.-Y. Mandin, J.-P. Chevillard, J.-M. Flaud, and C. Camy-Peyret, Can. J. Phys. 66, 997-1011 (1988). 
2. H. Partridge and D. Schwenke, J. Chem Phys. 106, 4618-4639 (1997). 
3. O. Polyansky, J. Mol. Spectrosc. 112, 79 (1985). 

Al-09 
RADIATION BLOCK OF ICM RAS MODEL IN PROGRAM ICRCCM-III 

V.Ya. Galin 
Institute of Computational Mathematics RAS, Moscow, Russia 

galin@inm. ras. ru 

Project ICRCCM-III has a bearing on the calculation of flux and influx of solar radiation in the atmosphere in 
the presence of complex cloud formations in a single cell of integration of the models of total atmospheric 
circulation. Cases of the clouds of penetrating convection, frontal clouds, clouds of small convection, clouds from a 
set of experiments in the boundary layer etc. are considered. Clouds can be both consisting of drops and combined, 
distributed at the area about 400 x 400 km and having a complex configuration. 

Calculations are performed by one-dimensional radiation codes from climatic models by the reduction of 3- 
dimensional structure of clouds to amounts and characteristics averaged over a cell, i.e., to the characteristics which 
are accessible to models. To estimate an accuracy of calculations the authors of the project recruit specialists in the 
Monte Carlo method which perform "accurate" calculations by 3-dimensional spatially inhomogeneous fields of 
clouds. The project pursues an end to obtain a concept on an accuracy of the algorithms of calculation of radiation 
fields in the atmospheric models and estimate the possibilities of models in reproduction of such complex cloud 
formations. The climatic model of ICM RAS successfully takes part in this project. In the paper our results will be 
shown comparing with others and accurate ones. Among 26 participants of the project with different radiation 
schemes the ICM RAS model looks very cogently accurate. 

Al-10 
MEASUREMENT OF MOLECULAR ABSORPTION SPECTRUM OF Oj 

WITHIN 755-775 nra RANGE 

I.S. Tyryshkin and Yu.N. Ponomarev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

yupon@asd. iao. ru 

Specifications of near IR laser spectrophotometer 
Table The absorption spectrum of molecular oxygen 

within 755-775 nm wavelength range was measured 
with the help of laser spectrophotometer with the 
multipass gas cell providing the optical path length 
of more than 2 km. 

The main specifications of the spectrophotometer 
are given in the Table. 

The pure oxygen spectrum at different pressures 
(up to several Torrs) was recorded at discrete tuning 
of the alexandrite laser with the resolution no worse 
than 5-10~3 cm~^ All the recorded spectral lines were 
processed and the measured values of the line 
intensities and their halfwidths were compared with 
those available in the "HITRAN-86" database. 

The cases of significant differences between line 
parameter values from the "HITRAN-86" and 
measured by us were identified and analyzed. 

1. Yu.N Ponomarev and I.S. Tyryshkin, Atmos. and Oceanic Optics 6, 360-368 (1993). 
2. I.S. Tyryshkin, N.A. Ivanov, and V.M. Khulugurov, Quantum electronics 25, 505-506 (1998). 
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I. Parameters of MPGC 
length, m 
diameter, m 

30 
1 

pressure range, mm of m.c. 5 • 10-5 _ 103 
temperature range, K 288-350 

II. Laser parameters 
tuning range, nm 
width of radiation spectrum cm ' 

720-780 

5 • 10-3 
repetition frequency, Hz < 10 
pulse length, s 180 • 10-9 
pulse energy, J >0.1 

III. Parameters of registration system 
error of line center determination, cm ^ < 5 • 10-3 
measurement error of gas cell transmission, % <1 
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Al-11 
GENERALIZED EILER TRANSFORMATION OF DANHAM SERIES FOR DIATOMIC MOLECULE 

T.V. Kruglova, A.D. Bykov, and O.V. Naumenko 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

bykov@iao. ru 

To solve some problems in atmospheric spectroscopy one needs to know the spectral parameters for lines 
connected with transitions to highly excited molecule states. Vibration- rotation energy levels of a diatomic molecule 
are usually represented as Danham series that can diverge. Hence, one should use special methods to sum correctly 
these series. In the present report the results of application of well known Eiler series transformation for Danham 
series summation are presented. The exact solution of Kratzer oscillator is used as approximant. 

Al-12 
INTERACTION POLARIZABILITY OF TWO N2 AND O2 MOLECULES 

M.A. Buldakov,' V.N. Cherepanov,^ B.V. Korolev,^ I.I. Matrosov* 
^Institute for Optical Monitoring SB RAS, Tomsk, Russia 

bvk@phys. tsu. ru 
^Tomsk State University, Tomsk, Russia 

vnch@phys. tsu. ru 

The polarizability of pair N2 - N2, O2 - O2 and N2 - O2 molecules were considered when an approach of them is 
occurred. The classical electrostatic theory of Silberstein was used for tensor polarizability calculation of pair 
molecules. Within the framework of this theory the polarizability of pair molecules was calculated using the 
polarizabilities of isolated molecules, distances between molecules and there mutual orientation. The classical point 
dipole interaction theory of Silberstein was used to investigate different calculation methods for polarizability 
components of pair interacted N2 and O2 molecules. The comparison of results obtained with ab initio ones of other 
authors was done. 

The polarizability tensor components of N2 and O2 molecule dimers at there equilibrium stable configuration 
were obtained. 

Al-13 
INTRAMOLECULAR INTERACTIONS ROLE IN RAMAN SCATTERING OF Nj AND O2 MOLECULES 

M.A. Buldakov,' V.N. Cherepanov,^ B.V. Korolev,^ I.I. Matrosovl 
'Institute for Optical Monitoring SB RAS, Tomsk, Russia 

bvk@phys. tsu. ru 
^Tomsk State University, Tomsk, Russia 

vnch@phys. tsu. ru 

In this paper the influence of anharmonic vibrations and vibration-rotation interactions on the matrix elements 
of polarizability tensor invariants of N2 and O2 molecules were investigated. The vibration-rotation Raman transitions 
v/ _). v'/' (v' = V + n, n = 0, 1, 2, 3 and J' = J, J ± 2) were considered. The matrix elements of polarizability tensor 
invariants of diatomic molecules were written as 

<v/|a|v'/')2 = F^Am) <v|a|v'>2, 

where Herman-Wallis factor 

Fyy'im) = 1 + Aw- + By,j'm + Cyy. m^ 

takes into account the vibration-rotation interactions within an accuracy to the order (2Be/o)c)2. Thereby the first 
and second polatizability derivatives of N2 and O2 molecules obtained by us before allowed firstly to determine the 
vibration-rotation   interactions   parameters Ay^^,   Byv'.   Cyy-Avv'-^w'-Cw'for  vibration-rotation   Raman  transitions 

considered above. 
The analysis of intramolecular interactions influence on the Raman cross sections of N2 and O2 molecules has 

been carried out. The estimation of Q-branch Raman cross sections of N2 and O2 molecules for v = 0 -> v = 3 band 
unknown before has been made. 
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Al-14 
NARROWING OF THE ABSORPTION LINE SHAPE AT HIGH PRESSURES 

V.F. Golovko 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

gvf@lts. iao. ru 

The super- and sub-Lorentzian behavior of the absorption in the infrared region was used to consider as one of 
the main theoretical problems of the line shape theory and it has many atmospheric applications at the radiation 
propagation. The description of the narrowing effect at high pressures is demonstrated on the example of absorption 
in the mixture C02-He for Q-, P-, and R-branches and for the head of the R-branch. The effect is represented in the 
approximation of the single line without the conventional line mixing. A narrowing function is introduced that links 
the absorption in the resonance region with the one in far wings. The parameters of this function have been found by 
the methods of probes and errors and they are used for prediction of the absorption at other mixing ratios and 
pressures. The pressure dependence of collisional halfwidths and the physical meaning of the narrowing are discussed. 

Al-15 
STUDY OF RADIATION SPECTRA OF MOLECULAR OXYGEN ARISING DURING 

THE RECOMBINATION OF O ATOMS IN CARBON DIOXIDE 

L.E. Khvorostvskaya, I.Yu. Potekhin, and O.M. Anisimova 
Physics Scientific Research Institute of St.Petersburg State University, St.Petersburg, Russia 

ijp@svegapro. ru 

In planet atmospheres consisting of CO2 mainly the illuminations of molecular oxygen that is a secondary 
product of the process of dissociation of CO2 and subsequent recombination of O atoms are observed. In spectra of 
atmospheric emissions in the oxygen Hertzberg bands at Venus the radiation from zero oscillation levels of electron- 
excited states is observed on the whole. Collision processes of CO2 molecules with electron-excited molecules of O2 
in zero oscillation state are riot studied at present also. 

The study of O2 radiation has been carried out in a gas discharge under the conditions of a hollow cathode in 
pure CO2 of low pressure. High degree of CO2 dissociation in the given type of discharge is caused by a specific 
function of distribution of electrons by energies. In the emission spectrum from the discharge in CO2 in the region 

450-700 nm the transitions from different oscillation states v' of the electron levels 02( A^S;^, A^A„, c'z„) at 

02(X) v" (Hertzberg bands I, II, and III) have been separated. The most intensive transitions are the transitions 
from  zero oscillation   levels that  corresponds  to  observations  in the  atmosphere  of Venus.   Conditions of the 

experiment are such that a contribution of recombination of O atoms into a population of states 02( ^4 S^, A ^A„, 

c's„) exceeds 90%. Within a sensitivity of a unit the radiation from the level 02(b) has not been observed. From 

absolute measurements of intensity in the transitions v'=o-^ v"=8,9,10,ll the populations of levels 

02( A^S^, A^Au , c*2u)v'=o have been determined. Suppression of the Hertzberg emissions from zero oscillation 
levels by CO2 molecules has been studied and the constants of the rate of collision deactivation for T - 300 K have 
been determined. 

Authors acknowledge the Russian Foundation of Basic Research for the support of their work (Grant 
No. 99-05-64102). 

Al-16 
LABORATORY MEASUREMENT OF TEMPERATURE DEPENDENCE 

OF THE CONSTANT OF DEACTIVATION RATE OF DEFORMATION OSCILLATION 
MODE CO2 BY MONATOMIC OXYGEN OVER INTERVAL 206-340 K 

L.E. Khvorostvskaya, I.Yu. Potekhin, and T.V. Uzyukova 
Physics Scientific Research Institute of St.Petersburg State University, St. Petersburg, Russia 

ijp@svegapro. ru 

Heat balance of the atmosphere of Earth in neighborhood of the mesopause (heights 90-120 km) determines the 
rate of radiant cooling in the 15 nm band of CO2. The absence of laboratory measurements of the rate constant for 
the process of collision deactivation of state CO2(01l0) by the monatomic oxygen Koio for the temperatures that are 
lower then 300 K has been up to the present a basic reason impeding the study of this mechanism of atmosphere 
cooling. In neighborhood of the mesopause T is essentially lower 300 K reaching sometimes 130 K. For the first time 
the rate constant KQIQ has been measured by the method of gas discharge with a hollow cathode in 1991 by our group 
for the temperatures about 300 K. In the given paper the measurements have been extended in the region of 
cryogenic temperatures. 
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The rate constant for deactivation of CO2(01'0) by the atoms 0(3p) has been measured over the temperature 
interval 205-340 K in the glow gas discharge in CO2 with a hollow cathode under the regime of thermostatting for 
the continuous monitoring of gas temperature. Detailed kinetic analysis has been carried out on the base of the 
experimental measurements of the component composition, optical and electric characteristics of discharge. Proposed 
kinetic model establishes the relations between the frequency of pulses of discharge power which is measured by the 
radiation intensity and the total probability of deactivation of oscillation states in discharge afterglow. Obtained 
temperature dependence of the rate constant for deactivation of CO2(0li0) by the atoms 0(3p) KQIO is not monotone 
and decreases with the increase of temperature from (1.60 ± 0.10) to (1.35 ± 0.10) x 10~12 cm s"'. 

Authors acknowledge the Russian Foundation of Basic Research for the support of their work (Grant 
No. 99-05-64102). 

Al-17 
TEMPERATURE DEPENDENCE OF THE INTENSITY OF THE INDUCED ABSORPTION 

OF OXYGEN IN THE REGION OF THE HERZBERG PHOTODISSOCIATION CONTINUUM 

M.B. Kiseleva, G.Ya. Zelikina, M.V. Buturlimova, and A.P. Burtsev 
Physics Scientific Research Institute of St. Petersburg State University, St.Petersburg, Russia 

mkiseleva@ak4748.spb.edu 

In the present paper the results of the investigation of the temperature effect on the intensity of induced 
absorption of molecular oxygen in the region of the Herzberg photodissociation continuum (200 - 242 nm) are 
presented. For the first time the values of the binary absorption coefficient n// for gaseous oxygen were measured in 
the temperature range 110 - 200 K. It was found that as the temperature decreases from 295 to 110 K the values of 
(1)1 increase by 45 %. The dependence \i\\(J) determined from the experiment was compared with corresponding 
dependences Hii*(r) obtained theoretically using the function of induced transition dipole moment M(r) in the 
exponential form and two different intermolecular potentials for O2 - O2 interaction - isotropic and anisotropic. 
Both curves \iu*(^T) were found to fit the experimental data well enough, revealing the fact that consideration of 
anisotropy does not produce qualitative changing of the form of the curve \i.\x'(J). Along with the function M(r) in 
the exponential form, the more complicated function of induced transition dipole moment was which included the 
terms related to short-range interactions as well as to long-range interactions, resulting from interaction of the 
transient quadrupole moments. The choice of this function M(r) allowed to improve theoretical description of the 
temperature dependence of the binary absorption coefficient of oxygen in the whole temperature range studied. 

Al-18 
NARROWING OF UNRESOLVED DOPPLER - BROADENED MULTIPLETS BY INELASTIC COLLISIONS 

V.P. Kochanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

koch@iao. ru 

It was shown on the basis of the developed theory, that the inelastic collisions which lead to line mixing narrow 
unresolved Doppler - broadened multiplets, as a buffer gas pressure increases. In the case of pronounced line mixing, 
the narrowing caused by inelastic collisions enhances the Dicke collision line narrowing due to elastic collisions and 
can exceed it much times. It was found that the collision line narrowing and mixing lead to nonlinear dependence of 
a line shift on pressure, so that the shift can change its sign. It was shown that the line asymmetry caused by 
statistical dependence of collision and Doppler mechanisms of line broadening may serve as a sensitive indicator of 
line narrowing and mixing. 

Al-19 
DETERMINATION OF MAIN PARAMETERS OF MOLECULAR DIFFERENTIAL CROSS-SECTION 

ON THE BASIS OF LINEAR AND NONLINEAR SPECTROSCOPY 

V.P. Kochanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

koch@iao. ru 

It was shown with the aid of the developed theories of a nonlinear spectroscopy method and a collision line 
narrowing, that the diffraction scattering of molecules gives the main contribution in the width of nonlinear 
resonance in the region of low pressures, being negligible in the Dicke's line narrosying. As a result, after processing 
the data on certain spectral line obtained with methods of linear and nonlinear spectroscopy, it becomes possible to 
obtain nontraditional for spectroscopy quantitative data on total collision cross-sections, mean angles of diffraction of 
molecules, and its contributions into collision broadening constants and total collision cross-section. Thus, it is 
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possible to determine all the main characteristics of a differential collision cross-section, namely, its square (i.e. the 
total cross-section), a width and an amplitude of the narrow diffraction peak. These quantities are determined for the 
methane molecule. 

Al-20 
DEPENDENCE OF THE THERMOPHYSICAL PARAMETERS OF WATER VAPOR 

ON THE VIBRATIONAL STATES OF HjO MOLECULE 

A.E. Protasevich, V.L Starikov, and V.P. Kochanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

star@lts. iao. ru 

The dependence of the thermodynamic and transport properties of water vapor on vibrational quantum states 
(vl, v2, v3) of H2O molecule is investigated. The dipole - dipole interaction between vibrationally excited H2O 
molecules is taken into account by usage of the Stockmayer intermolecular potential. The ranges of variations of the 
thermodynamic parameters as functions of the value of H2O dipole moment at different rotational - vibrational 
states have been established'. It was found that the dipole moment of H2O molecule is most sensitive to the 
excitation of the bending mode. This leads to the significant variations of the thermodynamic parameters of bending- 
excited water vapor. The diffusion and viscosity coefficients have been calculated for gas mixtures of vibrationally 
excited H2O molecules with some other polar and nonpolar molecules. 

Al-21 
BROADENING AND SHIFT COEFFICIENTS AND THERMAL DEPENDENCE COEFFICIENTS 

FOR CARBON DIOXIDE LINES 

N.N. Lavrent'eva, A.D. Bykov, and L.N. Sinitsa 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

lnn@asd. iao. ru 

Various problems of atmospheric physics, astrophysics, and laser physics require acknowledge of accurate 
spectral line shape parameters for carbon dioxide and its main isotopic species in a wide temperature range for 
different vibrational bands from the mid-infrared to visible spectral region. 

The impact theory has been modified on the wider use of empiric data by introducing of the additional 
parameters taking into account the trajectory bending, effects of vibrational excitation, corrections to the scattering 
matrix obtained from the perturbation theory, etc. Model parameters were determined by fitting the broadening and 
shifting coefficients to experimental data. This allows sufficiently accurate prediction of the parameters of line 
profiles, which were not measured. When calculating the shifts, we used one more fitting parameter - the mean 
dipole polarizability in the excited vibrational state which is responsible for the contribution of the isotropic part of 
the potential to the shift value. The isotropic part, in its turn, is responsible for the vibrational dependence of the 
shift coefficient. We would like to note the presence of the strong vibrational effect. At excitation of three quanta of 
the asymmetric stretching mode, the polarizability changes from 2.601 to 2.683 A^. At the same time, the shift of 
lines corresponding to the same rotational transitions changes more than three times. 

The coefficients of CO2 spectral lines broadening and shifting by air and nitrogen pressure are presented, as well 
as the coefficients of thermal dependence of line profiles. The calculated parameters are intended for use in 
spectroscopic databases. 

The authors acknowledge the support by the Russian Foundation of Fundamental Research (Grant 
No. 00-07-90051). 

Al-22 
STUDY OF THE WATER VAPOR LINE SHIFT BY Nj PRESSURE FOR Oil AND 110 BANDS 

A.M. Solodov and N.N. Lavrent'eva 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

lnn@asd. iao. ru 

Results of measurements and calculations of H20 line shifts in 5000-5600 cm"' induced by N2 pressure are 
presented. 

The measurements have been performed with BOMEM DAS.002 Fourier-spectrometer with resolution of 
0.007 cm"! and optical path lengths of 84.05 m. The water vapor pressure does not exceed 1 Torr, N2 pressure varies 
from 179 Torr to 1800 Torr.' The values of line shift coefficients for more than 100 water vapor absorption lines have 
been obtained; their values are within 0.001 cm~Vatm - 0.02 cm"Vatm interval. 
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The water vapor line shift coefficients were calculated using the Anderson-Tsao-Curnutte impact theory: dipole- 
quadrupole, quadrupole-quadrupole, induction and dispersion interactions were taken into account. In the 
calculations one fitted parameter - the mean dipole polarizability of upper vibrational state - has been used. Besides 
semiempirical approach for lines broadening and shifting calculations has been used which includes different 
corrections for Anderson-Tsao-Curnutte approximation. The model parameters are determined to fit the experimental 
broadening and shifting coefficients, that allows the accurate predictions for contour parameters for lines not 
measured. Good agreement of calculated and experimental data has been obtained. 

The authors acknowledge the support by the Russian Foundation of Fundamental Research (Grants No. 98-02- 
16375 and No. 00-15-98589). 

Al-23 
REDUCED EFFECTIVE VIBRATIONAL-ROTATIONAL HAMILTONIAN 

FOR GLOBAL FITTING OF PH3 MOLECULE 

E. I. Lobodenko 
Institute of Atmospheric Optics, SB RAS, Tomsk, Russia 

lena@lts.iao.ru 

Within the framework of theory for the global treatment of the vibrational-rotational energy levels in the 
ground electronic state the effective Hamiltonian for PH3 molecule has been written up to fourth order in 

Amat - Nielsen ordering scheme using symmetry arguments. PH3 molecule is a four atomic molecule which has C-^y 

symmetry group. This molecule has four vibrational modes. Two of them (ii\iA{) and (ii2(.A\) are nondegenerate 
modes and two others (n^iE) and (04(f) are degenerate modes This effective Hamiltonian is based on the polyad 
scheme arising due to the approximate relations between the harmonic frequencies 

W] « 2 (1)2 i* »3 *« 2CO4 . (1) 
Within this scheme a polyad can be labeled by a polyad number 

P = 2Vi + V2 + 2F3 + V4 . (2) 
An important feature of the polyad scheme is that the vibrational transitions belong to series corresponding to a 

given polyad quantum number difference AP. In the case of PH3, according to Eq. (2), it means that for each series 

of transitions has to satisfy the condition 
2AV, + Ay2 + 2AV3 + Ay4 = AP. (3) 

This Hamiltonian contains all resonance interaction terms within polyad scheme. 
The effective Hamiltonian presented above is ambiguous because of the feasibility of small real unitary 

transformations 
j^df^iScTHoflg-iScT (4) 

which preserve its operator form but contribute considerably to its parameters. The transformations to the reduced 
form have been suggested. 

Al-24 
FLUORESCENCE OF THE ATMOSPHERE UNDER THE EFFECT 

OF RADIATION OF 5 HARMONIC OF ND:YAG LASER (212.8 nm) 

M.M. Makogon and A.N. Kuryak 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

mmm@asd. iao. tsc. ru 

Results of the experiments to reveal a nature of fluorescence of the atmosphere for the excitation by radiation of 
5 harmonic of Nd:YAG laser are presented. The energy of radiation at the wavelength 212.8 nm has been 2 mj for 
the duration of a pulse about 2 ns. Measurements have been carried out at the remote fluorescent spectrometer, the 
analyzed gas medium filled 3-meter cell. Fluorescence spectrum has been recorded with the double monochromator 
MDR-6, additional selection has been carried out by the measurement of temporal scanning in several successive 
intervals with the duration 50 nm. Signals have been recorded in the photon-counting mode. 

Measurements of atmosphere fluorescence, gaseous nitrogen (obtained by the vaporization of liquid nitrogen), 
industrial oxygen, and water vapor (obtained by the vaporization of the medical water for injection) have been 
carried out. Measurements have been carried out for the temperature about 18 C. 

Radiation of the atmosphere occurs the region 260-420 nm, the spectrum has a bell shape with the maximum 
about 330 nm. Under the conditions of the atmospheric pressure a signal is almost whole concentrated in the first 50- 
ns interval, a decrease of the pressure causes the lengthening of a signal, in this case a spectrum shape remains. 
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It is established that the atmosphere fluorescence is determined basically by the oxygen, for the atmospheric 
pressure the nitrogen and water vapor do not make an essential contribution in the air fluorescence, with a decrease 
of the pressure a contribution of the water vapor becomes more appreciable. Sections of the fluorescence of oxygen 
and water vapor and factors of its suppression have been measured. 

This work was supported by the Russian Foundation for Basic Researches, Grants No. 99-05-64564 and 
01-05-65338. 

Al-25 
NON-EQUILIBRIUM MIDDLE ATMOSPHERE RADIATION IN THE INFRARED 

RO-VIBRATIONAL WATER VAPOR BANDS 

R.O. Manuilova,* V.A. Yankovskii,* O.A. Gusev,^ A.A. Kutepov,^ O.N. Sulakshina,^ and Yu.G. Borkov' 
^Physics Scientific Research Institute of St.Petersburg State University, St. Petersburg, Russia 

manulova@snoopy.phys.spbu.ru 
^Institute for Astronomy and Astrophysics, University of Munich, Munich, Germany 

avk@kutepov. usm. uni-muenchen. de 
^Institute of Atmospheric Optics SB RAS, Tomck, Russia 

son@iao. ru 

The new kinetic model of 13 excited vibrational levels of the H2O molecule was developed. In the model all 
vibrational-translational (V-T) and vibrational-vibrational (V-V) processes of energy exchange at collisions of H2O 
with N2, O2 and O, which are important at the atmospheric conditions, were taken into account. Different variants 
of possible values of the rate constants of non-elastic collisional processes were analyzed considering the new 
experimental data. The 33 ro-vibrational transitions forming 1.4, 1.9, 2.7, 3.2, 4.7, and 6.3 [xm water vapor bands 
were taken into account. In addition to the spectroscopic information contained in HITRAN-92 the frequencies and 
intensities of 9 ro-vibrational bands were calculated with the purpose of creation of the entire spectroscopic data base 
for all 33 ro-vibrational bands. The calculations of the non-equilibrium populations of the vibrational levels of the 
H2O molecule using the effective accelerated lambda-iteration technique gave the opportunity to consider the 
radiative transfer and absorption of the solar radiation correctly for the all spectroscopic lines of the 33 ro-vibrational 
bands. The calculated populations of the 13 excited vibrational levels of the H2O molecule for the middle latitude in 
day- and night-time and examples of the calculated spectral limb radiation of the middle atmosphere are presented. 

Al-26 
NEW ANALYSIS OF ROTATION-VIBRATION SPECTRA OF HCL IN THE GROUND ELECTRONIC STATE 

T.I. Velichkol and S.N. Mikhailenko^ 
^Academy of Architecture and Building, Tumen, Russia 

^Institute of Atmospheric Optics, SB RAS, Tomsk, Russia 
semen@lts. iao. ru 

The importance of the analysis of HCl spectra is explained by two reasons. First of, all this molecule was 
detected in upper atmosphere of the Earth. Second, there are a lot of high precision data used as secondary 
spectroscopic standards for experimental technique and theoretical studies. 

New mass-independent spectroscopic parameters have been obtained from a complete analysis of IR and MW 
data of six isotopic species of HCl molecule. Potential parameters have been derived. A complete calculation of all 
IR bands is presented. The influence of violation of the Born-Oppenheimer approximation on the calculation of 
molecular energy levels was studied. 

Al-27 
NEW ANALYSIS OF THE (21I)/(140)/(310)/(004)/(103) INTERACTING STATES OF OZONE 

S.N. Mikhailenko,! A. Barbe,2 Vl.G. Tyuterev,2 and J.J. Plateaux^ 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

semen@lts. iao. ru 
^Universite de Reims, Reims, France 

alain.barbe@univ-reims.fr 

The 3800-4100 cm"' and 2850-3000 cm"' spectral ranges are revisited for an accurate determination of highly 
excited rotational levels of (211), (140), (310), (004) and (103) vibrational states of ozone. For calculations of these 
states were taking into account the Coriolis resonances between (103) and (004), (103) and (310), (211) and (140), 
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(211) and (310) states as well anharmonic resonance between (004) and (310) states. The set of more than 1600 
experimental energy levels was determined from observed transitions with Jmax < 55 and Ka max < 20. The 
rotational energy levels of mentioned above vibrational states have been satisfactorily reproduced with an accuracy 
around 0.002 cm~^. 

These calculations will be interesting for the spectroscopic data banks. The complete line listing in the 3800- 
4100 cm"' region is available on request from the authors. 

This work was supported by the Russian Foundation for Basic Researches, Grant No. 99-03-33201. 

Al-28 
ASYMPTOTIC BEHAVIOUR OF ROTATIONAL ENERGY LEVELS OF HjO MOLECULE 

V.I. Starikov and S.N. Mikhailenko 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

star@lts.iao.ru, semen@lts.iao.ru 

The analytical model for asymptotic behavior of H2O rotational energy levels with the quantum number Ka 
(J/2 « Ka S J) is proposed. The dependence of these levels on the vibrational quantum number Vj (i = 1, 2, 3) is 
taken into account. 

The optimal set of the parameters for the proposed model was obtained from the simultaneous fitting of 
experimental rotational energy levels of different vibrational states (V,V2V3) (V, < 3, V3 < 3, and V2 < 6) of water 
molecule. 

The proposed model allows one to calculate the highly excited rotational energy levels with large values of 
quantum numbers J and Ka for correct identification of water emission spectrum. 

The systematic comparison of obtained results with a variational calculations is discussed. 

Al-29 
ANOMALIES IN THE IR-SPECTRA OF HYDRIDES OF THE VIA GROUP ELEMENTS 

V.I. Starikov,! sh.Sh. Nabiev,2 P.G. Sennikov,3 and K.G. Tokhadze* 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

star@lts. acad. tomsk.su 
^Russian Research Center "Kurchatov Institute", Moscow, Russia 

nabiex)@imp. kiae. ru 
^Institute of Chemistry of High Purity Substances RAS, Nizhni Novgorod, Russia 

sen@hp.nnov.su 
'iPhysics Scientific Research Institute of St.Petersburg State University, St.Petersburg, Russia 

tokhadze@molspec.phys. Igu.spb. ru 

The results of IR-absorption spectra investigation for volatile inorganic hydrides of VIA group elements in the 
gas phase and the in the liquid state over wide ranges of frequencies (9000-600 cm-') and temperatures (80-300 K) 
have been analyzed. A number of anomalies have been detected in the spectra of these hydrides manifesting 
themselves as an excursion in the behavior of the band intensity of fundamental and combined vibrations on the gas 
to condensed state transition. 

Proceeding from the experimental data on the effective dipole moment parameters, the first, the second and the 
third derivatives of the dipole moment of a H2S molecule in normal coordinates have been reconstructed. The values 
of the first derivative in the coordinates related to the valent vibrations are found to be anomalously small as 
compared to the derivatives of the higher order. It is shown, that the calculated values of these derivative are 
strongly dependent on the involved force field of the H2S molecule. 

The variation of the dipole moment of a H2S molecule under the effect of intermolecular forces on the gas to 
liquid transition has been examined. It is shown that the anomalously strong (more than 200-fold) increase of the 
absolute intensity of the fundamental band, \,tr, related to valent modes, cannot be ascribed to anomalously strong 
intermolecular interaction forces. This increase is due to anomalously small first derivatives of the dipole moment of 
a molecule in the gaseous environment. A comparison was made with the action of intermolecular forces on the 

dipole moment of a H2O molecule. 
The study has been performed with the financial support from the Russian Foundation for Basic Research 

(Project No. 00-05-64919). 
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Al-30 
BINARY MOLECULAR COMPLEXES OF SILICON TETRAFLUORIDE WITH WATER, 

METHANOL, AND DIMETHYL ETHER FROM THE IR SPECTROSCOPY 
AND QUANTUM CHEMICAL DATA 

S.K. Ignatov.l P.O. Sennikov,2 A.G. Razuvaev,* Sh.Sh. Nabiev,^ and L.A. Chuprov* 
'Nizhny Novgorod State University, Nizhny Novgorod, Russia 

ignatov@ichem. unn. runnet. ru 
^Institute of Chemistry of High-Purity Substances RAS, Nizhny Novgorod, Russia 

sen@hp.nnov.su 
^Russian Research Center "Kurchatov Institute", Moscow, Russia 

nabiev@imp. kiae. ru 

The molecular structure, binding energies, and vibrational spectrum of binary molecular complexes of silicon 
tetrafluorlde with water, methanol and dimethyl ether molecules observed earlier by the IR spectroscopy in the low 
temperature (12-15K) inert matrices were studied with the quantum chemical electron correlated ah initio method 
(MP2) using the different basis sets up to 6-311++G(2d,2p). It was found that the molecular structure of these 
adducts is a trigonal bipyramide with the five-coordinated silicon atom and the donor-acceptor bond between silicon 
and oxygen. This structure is additionally stabilized by the hydrogen bonds between hydrogen and fluorine atoms. No 
local minima of the potential energy surface corresponding to the pure hydrogen-bonded structures were located. The 
estimation of the binding energy corrected by the basis set superposition error and the zero point energy are 6.5, 9.7, 
and 12.5 kj/mol for the SiF4- HjO, SiF4- 0(H)CH3, SiF4- 0(CH3)2 complexes, correspondingly. The calculated IR 
shifts of the monomer molecules in the SiF4- H2O and SiF4- 0(CH3)2 complexes are in a good agreement with the 
experimental values whereas the band 844 cm~l observed under matrix isolation conditions in the case of 
SiF4' 0(H)CH3 complex can not be unambiguously assigned in the framework of models used. The most probable 
explanation of this band is a formation of essentially anharmonic hydrogen bond O...H...F or even ionic structure 
F...H+...0" resulting to the very large shifts of the H-F or Q-H vibrations. 

The study has been performed with the financial support from the Russian Foundation for Basic Research 
(Project codes 00-03-32094 and 00-05-64919) 

Al-31 
COMPLETE INTERMOLECULAR POTENTIAL ENERGY HYPERSURFACE 

OF COMPLEXES CHi- HjO AND SIHi- HjO 

S.K. Ignatov,* A.G. Razuvaev,' P.G. Sennikov,^ and Sh.Sh. Nabiev* 
^Nizhny Novgorod State University, Nizhny Novgorod, Russia 

ignatov@ichem. unn. runnet. ru 
^Institute of Chemistry of High-Purity Substances RAS, Nizhny Novgorod, Russia 

sen@hp.nnov.su 
^Russian Research Center "Kurchatov Institute", Moscow, Russia 

nabiev@imp. kiae. ru 

An original method of fast evaluation of the intermolecular interaction potential energy for a study of the 
potential energy hypersurface (PEHS) of weakly-coupled systems has been applied for a PEHS investigation in two 
types of systems where the major contribution into the interaction energy comes from Van der Waals forces. They are 
binary molecular complexes of methane and silane with water CH4- H2O and SiH4- H2O. The distinctive feature of 
these systems is an extremely plain character of PEHS, its strong anharmonicity and the presence of feebly marked 
minima caused by weak undirected interactions of various origins. 

In this work we analyze the complete PEHS of the molecular systems CH4- H2O and SiH4- H2O with the method 
of adaptive scanning. The method consists in the calculation of the system energy in uniform mesh points on PEHS 
with subsequent interpolation and more accurate definition of the mesh near the interpolation function minima. By 
this strategy we investigated complete PEHS movements of an H2O molecule participating in the formation of binary 
complex X- H2O (X=CH4, SiH4) in respect to molecule X with the frozen internal molecular structure of monomers. 
The energy was calculated by the quantum-chemical method in approximations of various levels up to MP2/6- 
311++G(2d,2p). All the results were obtained with the adaptive scanning program ADANIMEHS specially developed 
for this study. The PEHS analysis data were compared against the observed PEHS parameters of the system 
CH4+H2O obtained on the basis of the available microwave spectroscopy data. 

The work has been performed with the financial support from the Russian Foundation for Basic Research 
(Project codes 00-03-32094 and 00-05-64919) 
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Al-32 
STRUCTURALLY NONRIGID MOLECULAR COMPLEXES OF WATER 

WITH ATMOSPHERIC GASES: PROBLEMS, APPROACHES, SOLUTION 

Sh.Sh. Nabiev,! N.A. Zvereva,2 S.K. Ignatov,^ P.O. Sennikov,^ V.I. Starikov,^ 
K.M. Firsov,^ B.A. Fomin,* E.A. Zhitnitskii,' and Yu.N. Ponomarev^ 

^Russian Research Center "Kurchatov Institute", Moscow, Russia 
nabiev@imp. kiae. ru 

^Tomsk State Uiiiversity, Tomsk, Russia 
zvereva-natalia@aport. ru 

^Nizhny Novgorod State University, Nizhny Novgorod, Russia 
ignatov@ichem. unn. runnet. ru 

•'Institute of Chemistry of High Purity Substances RAS, Nizhny Novgorod, Russia 
sen@hp.nnov.su 

institute of Atmospheric Optics SB RAS, Tomsk, Russia 
yupon@iao. ru 

Chemically active and toxic molecules of the man-made origin interact easily with basic atmospheric gases and, 
first and foremost, with water vapor. Hence, molecular complexes with participation of water are likely to be formed 
in the atmosphere alongside with the products of chemical/photochemical reactions proper. The energy of these 
complexes may vary from several tens of calories up to several kilocalories and their optical activity may be rather 
high. Therefore these compounds may cause additional radiative losses in the atmosphere of industrial regions and 
variations of solar radiation fluxes. Vapor-phase complexes feature several forms of large amplitude motions (LAM), 
which results in the transformation of the spectra of their constituents and the appearance of new bands responsible 
for intermolecular vibrations. These factors pose serious difficulties for detection and validation of the concentration 
of complexes in atmosphere with remote laser sounding. 

The conditions of the formation of the above-mentioned complexes, which are stable and long-lived in free 
atmosphere, as well as their spectroscopic characteristics, which would make the basis for effective diagnostics of 
these ecologically hazardous compounds, are little studied for today. Besides, the presence of several LAMs in these 
complexes prevents the researchers from restricting themselves with the traditional views on the mechanics and 
geometry of polyatomic molecules. Therefore the solution of tasks concerning the spectra and the structure of such 
systems lies in the use of unconventional experimental and theoretical approaches. 

This work discusses the possibilities of acquisition of new fundamental data on structurally non-rigid molecular 
systems being accumulated in atmosphere as a result of anthropogenic activity with the use of special integrated 
experimental (multiwave Fourier- and laser spectroscopy of electron-vibration-rotational transitions) and theoretical 
(quantum chemistry, the theory of intra- and intermolecular interactions) approaches and the analysis of the 
contribution from the molecular complexes into atmospheric radiating processes with the application of advanced 
methods of fast calculation of optical characteristics of atmosphere. 

The work was performed with the financial support from the Russian Foundation for Basic Research (Project 
code 00-05-64919). 

Al-33 
METHODICAL FEATURES OF THE CALCULATIONS OF STRUCTURAL, 

ENERGY AND SPECTROSCOPIC PARAMETERS OF NONRIGID 
COMPLEXES (HHAL)N...(H20)M (HAL=F,CL; N+M>2) IN AN ATMOSPHERE 

N.A. Zvereva,* Sh.Sh. Nabiev,^ and Yu.N. Ponomarev^ 
'Tomsk State University, Tomsk, Russia 

zvereva-natalia@aport. ru 
^Russian Research Center "Kurchatov Institute, Moscow, Russia 

nabiev@imp. kiae. ru 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

yupon@iao. ru 

Comparative ab initio calculation for intermolecular complexes (H20)n-..(HCl)n, and (H20)n...(HF)n, 
(n +m > 2) using the software package MONSTERGAUSS are performed. For calculations the split-valence 6-31G** 
basis containing polarization functions on all atoms was chosen. The frequencies of intermolecular and intramolecular 
vibrations, energies of interaction and stable configurations of these complexes were determined. On the basis of the 
analysis of the received results the conclusion is made. The stability of a complex (H20)n, ... (HCD^ (n + m > 2) is 
much lower than stability of a complex (H20)ni •.• (HF)n (n + m > 2). 

The accuracy of the calculated geometric parameters in comparison with the experimental data and calculation 
on Mmller-Plesset perturbation theory of second order (MP2) is -0.01-0.02 A for intramolecular distances r, and 
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-0.12 A for intermolecular distances R, for intramolecular deformation angles the accuracy is -1.5, for intermolecular 
deformation angles accuracy is -1.5°- 10°. Harmonic force constants calculated at the RHF level for molecular 
systems are overestimated by -10-20 % and harmonic vibrational frequencies - by 5-10 %. Allowance made for 
electronic correlations in the method of configuration interactions (CI) or in the Moller-Plesset perturbation theory 
of second order (MP2) brings about reducing the normal vibrational frequencies by -4 %. However, the values of 
bond vibrational frequencies remain to be overestimated in contrast to the experimental ones (for instance, for H2O 
molecules and HF divergence of frequencies is -200 cm"')- 

The given work suggests correcting the oscillatory frequencies using a single-line calibration function 

Vcorr = a V^alc + b 

The value of average absolute deflection of the predicted values from the experimentally observed harmonic 
frequencies of H2O, HF and HCl is -50 cm~'. The interaction of complex molecules results in long-wave shift and 
new low frequencies belong to intermolecular vibrations. 

The study has been performed with the financial support from the Russian Foundation for Basic Research 
(Project No. 00-05-64919) 

Al-34 
CALCULATION OF LINE INTENSITIES OF THE ACETYLENE MOLECULE IN THE 13.6 nm REGION 

WITHIN THE FRAMEWORK OF THE EFFECTIVE OPERATORS METHOD 

V.I. Perevalov,* O.M. Lyulin,* and J.-L. Teffo^ 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

vip@asd. iao. ru 
^Universite Pierre et Marie Curie, Paris, France 

The simultaneous fitting of observed'-^ line intensities in the cold and hot bands of acetylene lying in the 13.6 urn 
region has been performed within the framework of the method of effective operators. The H5 parameter of the effective 
dipole moment operator has been derived. This parameter allows for reproducing the line intensities of 440 lines of the 

five bands: V5 , 2V5 - V5 , 2V5 - V5 , V4 + vg* - V4 , V4 + V5 - V4 , with a root mean squares of the residuals equal to 5%. 
Such a deviation corresponds to the accuracy of the line intensity determination in Refs. 1, 2. The eigenfunctions of the 
effective Hamiltonian developed for the global treatment of the vibration-rotation line positions of acetylene^ have been 
used in the fitting. A comparison between our predicted line intensities in the above bands with those presented in 
HITRAN-2000 exhibits considerable disagreements for high values of J quantum numbers. 

1. J.-Y. Mandin, V. Dana, and C. Claveau, JQSRT 67, N0.6, 429-446 (2000). 
2. D. Jacquemart, C. Claveau, J.Y. Mandin, and V. Dana, JQSRT 69, K9I, 81-101 (2001). 
3. O.M. Lyulin, V.I. Perevalov, S.A. Tashkun, and J.-L. Teffo, 13"^ Symposium and School on High Resolution 

Molecular Spectroscopy, Proceedings of SPIE 4063, 126-133 (2000). 

Al-35 
ABSORPTION COEFFICIENT IN THE 1.4, 2.7 AND 4.3 ^M CO2 BAND WINGS 

L.I. Nesmelova, O.B. Rodimova, and S.D.Tvorogov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

rod@iao. ru 

Spectral behavior of the absorption coefficient in the 1.4, 2.7, and 4.3 urn CO2 band wings is described making 
use of the spectral line wing theory developed by the authors. As is known, according to this theory the expression 
for the absorption coefficient includes the quantum intermolecular interaction potential of two molecules, which is 
fitted by the inverse power of the separation in a bounded interval of separations. The corresponding parameters are 
extracted from the comparison between calculated and experimental absorption coefficients. The emphasis is centered 
on the differences in quantum interaction potentials describing the absorption in the wings of different bands. 

The work is supported by Russian Foundation for Basic Research (Grant No. 00-05-65209). 

Al-36 
TEMPERATURE DEPENDENCE OF THE WATER VAPOR CONTINUUM ABSORPTION COEFFICIENT 

L.I. Nesmelova, O.B. Rodimova, and S.D. Tvorogov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

rod@iao. ru 

Temperature dependence of the absorption coefficient in the line and band wings is determined by the 
temperature dependence of intensities and half-widths and,  besides, according to the line wing theory,  by the 
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temperature dependence of the averaged intermolecular interaction potential. In the present work the experimental 
data on the water vapor absorption coefficients at different temperatures in the 8-12 jim region are used to obtain 
the temperature dependence of the averaged intermolecular interaction potential represented as the Lennard - Jones 
potential. The temperature dependence of the potential parameters is compared to that obtained in the literature from 
the analysis of the second virial coefficient data. 

The work is supported by Russian Foundation for Basic Research (Grant No. 00-05-65209). 

Al-37 
LINEWIDTH COEFFICIENTS INDUCED BY Nj AND Oj PRESSURE IN THE Svj BAND OF METHANE 

V.N. Saveliev 
Imtitute of Atmospheric Optics SB RAS, Tomsk, Russia 

savel@asd. iao. tsc. rti 

Linewidth coefficients of the CH4 molecule are calculated within the framework of Anderson-Tsao-Curnutte 
theory. We consider the line-width coefficients for the 3v3 band of methane broadened by N2 and O2. Calculations of 
the coefficients for the transitions belonging to the F, and F2 species can be easily performed, though there are 
difficulties in the orthogonalization of rotational wave functions of the A and E species. In this work the compact 
symmetry-adapted-wave functions for the A,, A2, E species derived by Cheglokov, Ulenikov, and Itano are used. 
Formulas for the interruption functions for a variety of interactions were earlier derived by the author of Ref. 1. 
These interactions are octopole-quadrupole, octopole-octopole, hexadecapole-quadrupole, hexadecapole-hexadecapole 
and dispersion. These expressions were used to calculate line-width coefficients for transitions belonging to the A,, 
A2, E, F), F2 species in the 3v3 band of CH4 

The contribution of different interactions to line broadening is determined. The resultes are compared with the 
literature data. Using of the complete orthonormal set of functions leads to the difference in the width coefficients 
for lines of the A), A2, E species. A contribution of multipole interactions to the linewidth coefficients is less than 5- 
6%, and reaches 10-15% only for several lines. The J-dependence of linewidth coefficients is determined. 

1. N.N. Lavrentieva and V.N. Saveliev, Atmospheric and Oceanic Optics 7, 29-37 (1994). 

Al-38 
MESUREMENTS OF COLLISIONAL BROADENING 

AND NARROWING FOR H2 O DOUBLETS NEAR 2000 cm"! 

V.N. Saveliev, N.N. Lavrentieva, and L.N. Sinitsa 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

savel@asd. iao. tsc. ru 

A few resolved and unresolved H2O doublets near 2000 cm-^ broadened by N2 and Ar have been recorded with the 
Fourier transform spectrometer of Paris VI University with the spectral resolution of 0.005 cm"'. The measurements 
were made for gas mixture pressures (P(H20) = 0.366-12 Torr and P(N2)=0-400 Torr, P(Ar) = 0-700 Torr). 

As apparatus function of Fourier transform spectrometer close to the Doppler line shape it has been possible to 
determine it with an accuracy high enough to analyze the pressure broadened absorption line profiles and to find the 
deviations from the Voigt profile. The apparatus function was determined as the sum of two gaussians by using low 
pressure CO reference lines recorded simultaneously with H2O ones.. 

The line parameters were determined by nonlinear least-squares fitting of a calculated line, described by the 
Rautian-Sobelman profile, to the measured one. The N2-broadening and Ar-broadening coefficients have been deduced 
for the different gas pressures. The narrowing parameter has been determined for some lines. Calculations of 
N2-induced linewidth coefficients were performed using Anderson-Tsao-Curnutte theory considering dipole- 
quadrupole, quadrupole-quadrupole, induction and dispersive interactions. 

Authors thank Ch. Claveau and A. Valentin from Laboratoire de Physique Moleculaire et Applications, 
Universite Pierre et Marie Curie, Paris, France for experimental data. 

Al-39 
HIHGTEMPERATURE SPECTRUM OF WATER VAPOR IN 1.2 SPECTRAL REGION 

N.Y. Karpova, T.M. Petrova, V.I. Serdyukov, and L.N. Sinitsa 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

petrova@asd. iao. ru 

This work is devoted to the water vapor analysis in the near IR-region. The water vapor spectrum was studied 
using intracavity laser spectrometer in 8250-9100 cm"' region with the spectral resolution of 0.05 cm ' and at 
temperature  of   1000 K.   The  spectra  identification   was  done.   More  that   10  vibrational   bands  were  obtained 

96 



Session Al 

(v,+V2+V3, 2vi+V2, V2+2V3, Vi+3v2, 3V2+V3, V1+2V2+V3-V2, 4V2+V3-V2, 2v]+2v2+V3-, V]+4v2-V2, 2vi+V2-V2, 2v)+V3-V2 and 
2V2+2V3-V2). 

This work is supported by Russian Foundation of Basic Research (No. 99-03-33210) 

Al-40 
INTRACAVITY SPECTROSCOPY OF CARBON-CONTAINING MOLECULES IN PLASMA 

T.M. Petrova, Yu.A. Poplavskii, and L.N. Sinitsa 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

petrova@asd. iao. ru 

The given paper is devoted to the investigation of plasma absorption spectra of carbon-containing molecules. 
Molecules C^, CxHy, CO2 (x and y are integer) is of importance in the combustion processes, for diamond film 
deposition, in processes of the atmospheric chemistry. However, up to recent time we had insufficiently data on the 
kinetics of reactions even for the very simple" carbon-containing molecules in gas phase. The reason of it consists of 
the difficulty of obtaining of such molecules under the good controlled conditions. 

In the present paper obtaining the molecules in excited states with a laser flare on the intracavity spectrometer 
at the glass with neodymium the absorption spectra of some carbon-containing radicals and stable molecules have 
been recorded. It has been revealed that in the range of laser radiation on the glass with neodymium the electronic 
spectra of C2, OH, CH, C3 are observed. 

The work is supported by the Russian Foundation of Basic Research (No. 99-03-33210). 

Al-41 
AN EXACT VIBRATION-ROTATION HAMILTONIAN FOR AMMONIA LIKE MOLECULES 

A.S. Skalozub* and J. Makarewicz^ 
' Ukrainian State Chemical & Technological University, Dnepropetrovsk, Ukraine 

skalozub@cyberworld. dp. ua 
■^A. Mickiewicz University, Poznan', Poland 

}asiu@rovib. amu. edu.pl 

Internal valence coordinates defined by chemical bonds, interbond angles and dihedral angles are a better choice 
than normal coordinates if large-amplitude intramolecular motions have to be considered. A problem of constructing 
the exact vibration Hamiltonian in these coordinates for arbitrary molecules was solved by us in Ref. 1. However, for 
highly symmetric molecules like NH3, it is not always possible to choose the valence coordinates in accordance with 
the bonding pattern in a molecule. In this case, such coordinate sets are not complete. They do not span the full 
configuration space since they cannot distinguish a given configuration from inverted one. As a consequence, the 
inversion motion of NH3 cannot be described by using these coordinates. So, for solving the inversion problem in 
ammonia like molecules we have entered a new set of internal coordinates and a such molecular axis system for which 
the total vibrational angular momentum of the nuclei equals to zero. A new exact vibration-rotation Hamiltonian has 
been derived for these coordinates. Preliminary variational calculations of the vibrational spectrum, which are 
obtained from the ab initio potential energy surface of NH3, will be presented. 

1. J. Makarewicz and A. Skalozub, Chem. Phys. Lett. 306, 352-356 (1999). 

Al-42 
ANALYSIS OF THE VIBRATIONAL DEPENDENCE OF H2O MEAN POLARIZABILITY 

V.N. Stroinova* and V.M. Mikhailov^ 
^Tomsk Polytechnical University, Tomsk, Russia 

vns@mmlab. cctpu. edu. ru 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

In the paper the conception of Pade-approximants in the framework of broadening theory of spectral lines was 
presented as an example of the generation of effective polarizability operators in excited vibrational states of three 
atomic quasi-rigid molecules. This conception is a part of the theory of linked ordering schemes of intra- and 
intermolecular interactions in polyatomic molecules. In the framework of the theory of linked ordering schemes in the 
limited ordering scheme corresponding to super excited oscillator model the vibrational dependence of mean 
polarizability for H2O molecule in the form of Taylor series on the power of vibrational quantum numbers is proved. 
Taylor series was summed up using Pade-approximants technique. Thus, new analytical expressions and numerical 
results are obtained for the vibrational dependence of mean polarizability of H2O molecule. 
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Al-43 
PARAMETERS OF THE DIPOLE MOMENT FUNCTION FOR 

ISOTOPE I8O3 OF OZONE MOLECULE 

O.N. Sulakshina.l YU.G. Borkov,* A. Barbe,2 Vl.G. Tyuterev,^ and A. Chichery2 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

son@iao. ru 
^Universite de Reims, Reims, France 

The parameters of the dipole moment function for isotope I8O3 including third order contributions have been 
evaluated from new available experimental data The spectra for this isotope were recorded with the Fourier 
transform spectrometer of Reims, France, in the group of Molecular Spectroscopy and Atmosphere. 

The calculations were based on the formalism of effective dipole moment operators. This method allows one to 
recover the derivatives of the dipole moment function from model parameters using the perturbation formulas. The 
transition moment parameters determined from experimental intensities using a least-squares fitting have been taken 
like input data. It must be emphasize that the dipole moment function with optimal choice of signs for the ozone 
molecule O3 were determined by authors of Ref. 1. 

This work was supported by RFBR Grant 99-03-33201 

1. O.N. Sulakshina, Yu.G. Borkov, Vl.G. Tyuterev, and A. Barbe, J.Chem.Phys. 113, No 23 (2000). 

Al-44 
ESTIMATION OF THE LINE INTENSITIES FOR HOT BANDSIN 

THE 6.3 ^m REGION FOR WATER MOLECULE 

O.N. Sulakshina,! Yu.G. Borkov,* and R.O. Manuilova^ 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

son@iao. ru 
^St.Petersburg State University, St.Petersburg, Russia 

For investigation of kinetics of vibrational states of water in the middle atmosphere and non - LTE emissions a 
renovation of the spectroscopic data was done. The estimations of line intensities for hot bands in the region 1500- 
2100 cm"' of water have been performed. 

The hot bands in this region include the transitions from the energy levels of the first triad to energy levels of 
the second triad (110, Oil, 030). The line" position calculations were realized taking into account the Generating 
function model. The transition moment parameters were recalculated using dipole moment derivatives determined by 
the authors of this work. 

This work was supported by RFBR Grant 00-05-65082. 

Al-45 
PECULIARITIES OF GENERATION OF OA SIGNALS IN ABSORBING CELLS OF SMALL 
AND LARGE DIMENSIONS AND THEIR DEPENDENCE ON EXPERIMENT CONDITIONS 

B.A.Tikhomirov and A.B.Tikhorairov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

boris@ra9hai. tomsk. ru 

Detailed study of the methodological questions of experimental investigations allows us to carry out a correct 
interpretation of the measurement results and more effectively make the subsequent experiments. 

In present paper the methodological questions of the optical-acoustic (OA) measurements of the factors of 
resonant and nonresonanse absorption of radiation by molecular gases and the constants of the relaxation of excited 
molecules with laser sources of UV, visible, and IR spectral ranges for different pressures of studied gases and the 
laser radiation parameters are discussed. ,   .  r     j.. 

In particular, it is shown based on the solution of balance equations for the level populations that tor ttie 
excitation of molecules at the oscillation levels of energy which are lain highly by the amplitude-modulated radiation 
the contributions into the periodic OA signal of the pressure from the subsequent transitions of molecules from top to 
down are carried out with the lesser effectiveness then from previous collisional transitions. Owing to it the 
dependences of sensitivity of OA detector on the pressure of gas in a cell and the frequencies of radiation modulation 
for the composite oscillation bands of absorption and overtones (multi-level models) differ essentially from analogous 
dependences for the lowest oscillation state (two-level model). 
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It Is established that during the excitation of molecules by a short radiation pulse in the cylinder cells with a 
small diameter (d - 1 cm) equally with "thermal" and "audible" OA signals' the OA pulse of "propagation" of a 
sound from laser beam to microphone which acts at the membrane of microphone in the first instance effects 
essentially at the shape of a signal of OA detector. 

Advantages of the use of the method of electric activation in OA measurements of the molecular absorption 
factors and the constants of relaxation of excited molecules are demonstrated. 

Design of OA detectors with the spatial-temporal resolution of signals which, in opinion of authors, allows us to 
reach a sensitivity by the absorption factor kv""'" ~ 10"'2 cm"' for the energy of laser pulse 1 J are discussed. 

1. V.P. Jarov and V.S. Letokhov, Laser optical-acoustic spectroscopy. Nauka, Moscow, 1984. 

Al-46 
RADIATION SPECTRUMS OF A FLAME AT COMBUSTION OF WOOD MATERIALS 

R.Sh. Tsvyk' and A.A. Dolgov^ 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

tsvyk@iao. ru 
^Tomsk State University, Tomsk, Russia 

The paper presents the results of measurements of radiation spectrums at combustion the fallen of trees (cedar, 
pine, birch) in the spectral range 0.4-6 microns. The monochromator MDR-6 with diffraction gratings from 1200 up 
to 75 strokes was used. Time of scanning of a spectrum with one diffraction grating 6 seconds. The flame 
(combustion of products of a pyrolysis) is exhibited, that is not a stimulus source of an ideal black body. On a 
background of solid radiation heated aerosol particles the strong lines of radiation heated are watched products of 
combustion, basically CO2, H2O. Specter of radiation in IR area is close to a radiation spectrum of a gas burner. 
Specter of radiation of a condensed phase is close to radiation of an ideal black body. 

The work was supported by Russian Foundation for Basic Researches (Project No. 00-02-16747). 

Al-47 
PROPERTIES OF LOW-FREQUENCY IR ABSORPTION SPECTRA 

OF SOME POLYCYCLIC HYDROCARBONS 

Yu.S. Demchuk,* A.E. Vandyukov,^ and E.A. Vandyukov* 
^State Institute of Applied Optics, Kazan, Russia 

postmaster@gipo. kazan. ru 
^Arbusov's Institute of Organic and Physical Chemistry, Kazan, Russia 

sasha@iopc. ken. ru 

The attention of astrophysicists to optical and spectral properties of polycyclic aromatic hydrocarbons (PAHs) is 
due the problem of identifying the diffuse bands being in IR spectra of an Interstellar medium.''2 Various hypotheses 
on possible states of PAHs in astrophysical objects have been voiced, one of which supposes the presence of 
molecular associates (aggregates) or microcrystalline patches in small carbon^ particles. Associates of polyatomic 
molecules are the intermediate link between a crystalline state of a substance and a dissolved state of molecules. The 
comparison of laboratory investigations data on PAHs IR spectra and astrophysical measurements data can confirm or 
refute one or the other hypothesis on the origin of diffuse bands in IR spectra of an interstellar medium. 

The report presents the results of investigating the regularities in IR absorption spectra of the following PAHs: 
naphtalene, anthracene, phenantrene, pyrene, and coronene in fine-dispersed state in KBr matrices, polyethylene and 
vaseline oil according to the procedure.^ The investigation of PAHs IR spectra were performed with IR Fourier 
spectrometer Bruker IFS-66v. Results of the fine-dispersed state investigations are compared with the data for the same 
molecules in the dissolved state.^ The formation of associates or fine-dispersed states of PAHs is found to be 
characterized by own spectral properties other than those of free or dissolved molecules. It should be referred to them: 

1. Appearance of IR bands at composite vibrations with participation of molecule deformational vibrations. 
2. Presence of a doublet structure of some bands. 
The spectral regularities of a PAHs fine-dispersed fraction in dependence on temperature and concentration in 

the large range of their changes are found. The investigations of PAHs fine-dispersed samples by powder X-raying 
did not allow to separate structure changes to explain the distinctive spectral properties of fractions. To explain the 
peculiar distinctive properties of PAHs fine-dispersed states spectra, the representations about the Van der Waals 
weak interaction between neutral molecules of polycyclic aromatic hydrocarbons are used.^ 
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1. Polycyclic  Aromatic  Hydrocarbons  and  Astrophysics,   A. Leger  and  L.B. d'Hendecourt,   Eds.   D. Reidel, 
Publishing Co.: Dordrecht, 1986. 

2. J. Szcizepausky and M. Vala, Nature 363, 699-701 (1993). 
3. A.L. Smith, Applied infrared spectroscopy, New York, 1979. 
4. Yu.S. Demchuk, A.E. Vandyukov, and E.A. Vandyukov, Proc. SPIE 4341-03 (2000). 
5. P.M. Hochstrasser, Molecular Aspects of Symmetry, W.A. Benjamin. Inc.N.Y. - Amsterdam, 1966. 

Al-48 
USE OF MODIFIED MODEL OF SYMMETRIC GYROSCOPE 

TO ANALYZE THE HIGH-TEMPERATURE SPECTRA OF WATER VAPOR 

O.K. Voitsekhovskaya, A.A. Kotov, and V.N. Cherepanov 
Tomsk State University, Tomsk, Russia 

vok@elefot. tsu. ru 

Supposition on a possible transformation of a molecule (symmetric <—> asymmetric) during the thermal or 
optical excitation which was not used earlier in the molecular spectroscopy has served as a base of proposed paper. A 
new model has been constructed to interpret the high-temperature spectrum of molecules of asymmetric gyroscope 
type. In high-exited oscillation-rotation (OR) states with the rotation quantum numbers j « kj the Hamiltonian of a 
molecule is written as the Hamiltonian of symmetric gyroscope in Pade-form. To determine the constants of new 
model Hamiltonian the processing of the energy levels with values of the rotation quantum numbers J < 20 which 
are known from the experiment for standard temperatures (T = 296 K) for the water vapor molecule (which 
traditionally is related to asymmetric gyroscope) has been performed for the first time. It allows us to predict the 
levels up to J £ 40 and K (= K^) > J/2. For exceptional simplicity of the model (the levels are calculated by the 
fraction-rational analytic expression ) the calculation error of energy levels is compared with the error of the 
experiment for prediction of OR energies. Accentuate that the similar event is impossible for the traditional model 
used for the water vapor molecule since in the approximation of asymmetric gyroscope the OR levels are found by 
the numerical diagonalization of Hamiltonian matrix only. Preliminary testing of calculations for the proposed model 
has been performed, and the identification of OR lines in the high-temperature spectra (published in the literature 
and presented to the authors by foreign colleagues) has been refined. 

Al-49 
REANALYSIS OF WATER VAPOR SPECTRA IN THE 9500-11500 cm"* 

SPECTRAL REGION 

A.D. Bykov.l Q.V. Naumenko,! L.N. Sinitsa,* B.A. Voronin,! 
C. Camy-Peyret,2 j^.y. Mandin,^ and J.-M. Flaud^ 

11nstitute of Atmospheric Optics SB RAS, Tomsk, Russia 
bor@asd. iao. ru 

^Universite Pierre et Marie Curie, Paris, France 
^Universite Paris Sud, Orsay, France 

Water vapor Fourier-transform spectra recorded at the National Solar Observatory (Kitt Peak, AZ), at a total 
pressure of 1.5 and 17 Torr, and absorption path of 43396 cm between 9500 and 11500 cvoT^ were revisited^ for the 
purpose of identifying weak absorption lines not included into the previous study. Recent high accuracy ab initio 
calculations by Partridge and Schwenke2, as well as our own predictions of line positions and intensities within the 
effective Hamiltonian method were used in the spectrum analysis. As a result more than 35% of new energy levels 
belonging to the first decade resonating states were derived including that for the (140) and (060) states. Several 
energy levels of the highly excited (070) state were also retrieved from the transitions borrowing their intensities via 
strong local interpolyad resonance with the (121) and (220) states. Large number of lines were attributed to the 
H2"0 and H2'80 absorption as well as to the (131)-(010) and (211)-(010) Hsi^O hot band transitions. Overall 
more than 4000 absorption lines were identified in the analyzed spectral region. 

1. J.-P. CheviUard, J.-Y. Mandin, J.-M. Flaud and C. Camy-Peyret, Can. J. Phys 67, 1065-1084 (1989). 
2. H. Partridge and D. Schwenke, J. Chem Phys., 106, 4618-4639 (1997). 
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Al-50 
THEORETICAL DESCRIPTION OF THE PHOTODISSOCIATION SPECTRUM 

OF MONOMER AND DIMER FORMS OF WATER 

N.A. Zvereva 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

zvereva@phys. tsu. ru 

The theoretical research of electronic absorption spectra caused by transition on repulsive electronic term (A^Bj) 
for a monomer and dimer of water is carried out. For description of cross absorption section in a continuous spectrum 
the model of linear potential U(x) = ECRQ) - FX (X = R - RQ - coordinate counted from equilibrium internucleus 
distance RQ) is offered. At that potential the repulsive term of the excited electronic state is described with the help 
of Eiri functions (as the decision of the Schrudinger equation in a homogeneous field). The form of potential U(x) is 
determined using ah initio calculated potential energy U(x) for the appropriate x = R - RQ. The cross sections of 
potential surfaces of the low electronic states are determined from the ab initio calculations using methods Hartree- 
Fock (HF), configuration interaction (CI) and multiconfiguration interaction (MC SSP). On the basis of the 
analysis of influence of various oscillatory modes on the form of complete absorption section the monomer of water 
and mixing of various oscillatory modes at the formation of water dimer and also analysis of change of electronic 
density for SQ -* S, transition at movement along coordinate of reaction is established validity of offered model for 
the description photodissociation spectra (for the first band of absorption) monomer and dimer forms of water. The 
dependence of cross section of absorption on frequency of radiation co for monomer and dimmer form of water is 
obtained. The comparison of cross section of absorption of a water molecule calculated using the offered model with 
experimental cross section of absorption and cross section of absorption designed at replacement of Eiri functions on 
6-function is done. The good enough consent the results received within the framework of model using the Eiri 
functions with the experimental data is marked. The replacement of Eiri functions on 5-function results in more 
significant deviation of the form of a absorption band from experimental one. For water dimer (H20)2 absorption 
band have the same unstructured form as for a water monomer. The shift of the absorption band (with maximum at 
Ji - 162 HM) into short lengths of waves in comparison with of water monomer H2O (X - 167 HM) is observed. 

Al-51 
CALCULATION OF VIBRATIONAL LEVELS OF METHANE FROM AB-INITIO 

POTENTIAL ENERGY SURFACE 

A. Nikitin* and J. Makarewicz^ 
institute of Atmospheric Optics SB RAS, Tomsk, Russia 

^Mickiewicz University, Poznan, Poland 

The Gaussian94 program was used for calculation 11000 points in CCSD(T) method in conjunction with cc- 
pVTZ basis set. The methane ab-initio energy surface was determined in several forms using symmetry internal mass 
dependent and mass independent coordinates. The cubic force constants have been derived. The kinetic energy 
operator have been determined in terms of internal coordinates. Several algorithms have been applied for vibrational 
levels calculation. Localized and delocalized basis sets for the expansion of the total wave function ware proposed 
and convergence of the variational method was investigated. 

1. D.L. Gray and A.G. Robiette, Molecular Physics 37, 1901-1920 (1979). 
2. T.J. Lee, J.M.L. Martin, P.R. Taylor, J.Chem.Phys. 102(1), 1995. 
3. A. Nikitin, J.P. Champion, VI.G. Tyuterev, J.Mol.Spectr. 182, 72-84 (1997). 
4. J.P. Champion,   M. Loete,   and   G. Pierre  in   "Spectroscopy  of  the  Earth's  Atmosphere  and   Interstellar 

Medium", Academic Press, Boston, 1992. 
5. A. Nikitin, J.P. Champion, VI.G. Tyuterev, and L.R. Brown, J.Mol.Spectr. 184, 120-128 (1997). 
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Al-52 
ANALYSIS OF FOURIER - TRANSFORM SPECTRUM OF H2I7O MOLECULE 

IN THE 11600-14550 cm-* SPECTRAL REGION 

A.D. Bykov,* O.V. Naumenko,* L.N. Sinitsa,* L.P. Vorobieva,* 
C. Camy-Peyret,2 J.-Y. Mandin,2 and J.-M. Flaud^ 

^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 
lily@asd. iao. ru 

■^Universite Pierre et Marie Curie, Paris, France 
^Universite Paris Sud, Orsay, France 

This contribution represents the theoretical analysis of the H2'^0 molecule absorption spectrum in the 11600- 
14550 cm"' spectral range recorded for the first time at the National Solar Observatory (Kitt Peak, AZ) at a total 
pressure of 1.5 and 17 Torr, and absorption path of 43396 cm. The spectrum is formed by transitions involving 
vibrational states belonging to the second decade and first pentadecade, and represents a weak absorption, that is 
why the accurate predictional calculations are needed to identify it. Partridge and Schwenke' database was used in 
the spectrum assignment. As a result, 99 energy levels for the (211), (013), and (112) second decade vibrational 
states were derived, as well as 195 energy levels for the (221), (301), (103), and (400) belonging to the first 
pentadecade. 

All investigated vibrational states seemed to be strongly perturbed through rovibrational and anharmonic 
interactions with other "dark" states. In particular, separate transitions involving energy levels of the highly excited 
(071) state were found in the spectrum stealing their intensities from stronger line-partners of the (301)-(000) band. 
On the whole, the new information obtained completes and verifies the existing databases on water vapor absorption 
in the spectral range under study. 

1. H. Partridge and D. Schwenke, J. Chem Phys., 106, 4618-4639 (1997) 

Al-53 
SPECTRAL-PHOTOMETRIC GAS ANALYZER 

Yu.A. Poplavskii, V.I. Serdyukov, L.N. Sinitsa, and F.P. Shcherbakov 
Institute of Atmospheric Optics of SB RAS, Tomsk, Russia 

sln@iao. ru 

The monitoring of greenhouse gases and harmful substances in the atmospheric air is one from basic problems in 
the ecology and climatology. To solve this problem it is necessary to have highly sensitive and reliable techniques 
and instruments. The most reliable and selective instruments of the gas analysis are the IR-spectrometers. 

In Institute of Atmospheric Optics of SB RAS the spectral-photometric gas analyzer is developed to determine a 
content of greenhouse gases in the IR-range in the atmospheric air and for the operational qualitative and quantitative 
analysis and dynamic monitoring of the concentration of gas components during technological cycles. The instrument is 
the highly scanning IR-spectrophotometer with the recording and processing of a spectral signal in PC. 

High sensitivity of measurements and efficiency of the spectrophotometer enable the simultaneous determination 
of concentration of several gases. It allows the gas analyzer to be used effectively for the investigation and 
monitoring of products of the pyrolysis and combustion of forest materials. 

Spectra of the combustion products for fallen needles of Siberian pine with the moisture content 1% for the 
burning of five tests 0.4 kg each with the interval 30 min and intake of gas from a plume of flame at different levels 
on a height have been recorded on the spectrophotometer. 

The experiments have shown that on the spectrum analyzer (during 1-5 min) the basic greenhouse gases (H2O, 
CO2, CO etc.), methane (CH4) at the level 0.3-0.5 ppm (background content of methane in the atmosphere is 
1.7 ppm), acetylene (C2H2) at the level 0.5-1 ppm, and total content of volatile fractions of light hydrocarbons at 
the level 1-2 ppm are reliably registered. 

The work is carried out for a support of the Russian Foundation for Basic Research (Grant No. 99-03-33210). 
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Session A2.   ABSORPTION OF RADIATION IN ATMOSPHERE AND OCEAN, 
RADIATIVE REGIME AND CLIMATE PROBLEMS 

A2-01 
ATMOSPHERIC ABSORPTION OF SOLAR RADIATION: 

POSSIBLE EXPLANATIONS FOR THE DISCREPANCY BETWEEN MODELS AND OBSERVATIONS 

A. Arking 
Dept of Earth and Planetary Sciences, Johns Hopkins University, Baltimore, MD, USA 

arking@jhu. edu 

Measurements of atmospheric absorption generally exceed model calculations by 15-30 W/m^. Despite 
intensive field measurements at various sites over the past five years, and numerous analyses and model comparisons, 
there remains a sharp disagreement amongst investigators with respect to the source of the discrepancy. Some 
investigations show that the discrepancy occurs only in the presence of clouds, while other show no dependence on 
clouds. Some show that highly absorbing aerosols are the source, while others show that at least in some locations, 
the aerosols have no effect. Studies of the 3-dimensional effects associated with inhomogeneous cloud fields have not 
revealed any systematic effects that could account for higher absorption. Finally, attempts to explain the discrepancy 
by dimers of water vapor or other polymers that are not included in the models, or the presence of nitrogen dioxide 
from lightning discharge or industrial pollution, have shown their effects to be too small. In the present study, we 
compare spectral and broadband measurements in order to pinpoint the spectral features of the discrepancy, and to 
examine the extent to which the response of broadband radiometers is affected by changes in the spectrum of the 
measured flux, thereby biasing the measurement. 

A2-02 
BRIGHTNESS FIELDS UNDER CONDITIONS OF ICE CRYSTAL BROKEN CLOUDS 

T.B. Zhuravleva* and A.G. Petrushin^ 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

sms@iao. ru 
^Institute of Experimental Meteorology, Obninsk, Russia 

To calculate the brightness fields of atmosphere-surface system, one must take into consideration the variations 
of spatial structure of real cloud fields on spatial scales much smaller than the resolution (of most) used in GCMs. 
Over last two decades, the radiative transfer modelers basically concentrated on horizontally or/and vertically 
inhomogeneous liquid-droplet clouds. The present work discusses how horizontally inhomogeneous ice crystal clouds 
influence the angular structure of transmitted and reflected radiation in shortwave spectral range. 

Since mesoscale atmospheric studies have to take stochastic cloud structure into account, for adequate treatment 
of cloud and radiation fields it is necessary to use the statistical approach: 

- the mathematical model of broken clouds is constructed based on the Poisson point fluxes on the straight 
lines; 

- the mean brightness fields are calculated by the method of closed equations, based on the solution of system 
of equations for mean intensity by the Monte Carlo method. 

The microstructure model of ice crystal cloud, consisting of solid hexagonal plates or columns randomly oriented 
in space, is presented by A.G. Petrushin.^ For calculation of main optical characterstics of ice crystals (phase 
scattering function, scattering and extinction coefficients) in shortwave spectral range, the method of geometric 
optics with account of diffraction is used. 

The mean intensity in the visible range (0.63 |am) and in absorption band of ice (2.6 nm) is calculated for 
optical and geometrical parameters of high- and middle-level ice clouds. The influence of effects caused by the 
stochastic cloud geometry on the formation of brightness fields is estimated by comparison with calculations based on 
horizontally homogeneous model. 

The work is supported partially by Russian Fund for Basic Research (Grant 00-05-65456). 

1. A.G. Petrushin, Cloud physics aspects. Ed. Semenov L.P. St.Petersburg, Gidrometeoizdat, 118-149 (1998). 
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A2-03 
COMPARISONS BETWEEN CALCULATIONS AND MEASUREMENTS 

OF SOLAR DOWNWARD IRRADIANCE IN DIFFERENT ATMOSPHERIC CONDITIONS 

A. Rublev.l N. Chubarova,^ G. Gorchakov,^ A. Arking,* and A. Kopylov* 
'Russian Research Center "Kurchatov Institute", Moscow, Russia 

rublev@imp. kiae. ru 
^Moscow State University, Moscow, Russia 

'^Institute of Atmospheric Physics RAS, Moscow, Russia 
''Dept of Earth and Planetary Sciences, Johns Hopkins University, Baltimore, MD, USA 

The best way to confirm the applicability of any radiative computational code is a direct comparison between its 
results and field experimental data. In this context, the Monte Carlo RT code developed for exact calculations of 
solar fluxes has been carefully validated against ground-based solar radiation measurements under various 
atmospheric conditions. The comparisons have been fulfilled for downward solar fluxes using the developed aerosol 
optical models, which take into account for the relations between aerosol optical characteristic and meteorological 
parameters. 

In order to represent different atmospheric properties we have chosen the ground-based radiation measurements 
over different geographical regions including the ARM sites at the Southern Great Plains (SGP), Tropical Western 
Pacific (TWP) and North Slope of Alaska (NSA) as well as the measurements at Meteorological Observatory of 
Moscow State University (MO MSU). This enables us to cover the variety of the observed atmospheric optical 
peculiarities at mid-latitude continental (SGP and MO MSU), maritime (TWP) and arctic conditions (NSA), under 
which the Monte-Carlo RT code can be validated. 

A2-04 
SOOT AEROSOL AS A SOURCE OF REDUNDANT ABSORPTION 

OF SHORT-WAVELENGTH RADIATION BY THE ATMOSPHERIC AIR 

B.A. Tikhomirov, A.B. Tikhomirov, and K.M. Firsov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

boris@ra9hai. tomsk. ru 

Quantitative experimental data on the coefficient of nonresonance absorption of the ruby laser radiation by 
water vapor in a mixture with nitrogen have been obtained for the first time. The measurement results coincide with 
the results of calculation of the molecular absorption factor which has been performed using the spectral data bank 
HITRAN-96 and the Claff model for the absorption lines of H2O. 

The results of measurements of dependences on the humidity of the nonresonance absorption factor for the 
atmospheric air and the mixture of H2O with nitrogen, their comparison with each other and the results of 
calculations of the molecular absorption factors confirm the data of the experiments' performed in the open 
atmosphere on the presence in the atmospheric air of a source of the redundant absorption of short-wavelength 
radiation. It is established that the redundant absorption of the ruby laser radiation is not connected with the 
molecular absorption. 

Correlation of the time dependence of the nonresonance absorption of the ruby laser radiation by the street air 
and the concentration of soot aerosol in the atmospheric air which has been recorded in lAO of SB RAS by the 
synchronically independent method, and also the experiments using the aerosol filters for the intake of air samples 
show synonymously that a source of the redundant absorption of short-wavelength radiation in the atmosphere is the 
soot aerosol. 

The work was supported by the Russian Foundation for Basic Research (Grant 99-05-64564). 

1. Yu.A. Pkhalagov, V.N. Uzhegov, and N.N. Shchelkanov, Atmos. and Ocean Optics 11, 315-319 (1998). 
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A2-05 
APPLICATION OF A SERIES OF EXPONENTS TO CALCULATIONS 

OF RADIATIVE TRANSPORT IN THE SPATIALLY INHOMOGENEOUS GASEOUS 
AND AEROSOL EARTH'S ATMOSPHERE BY THE MONTE CARLO METHOD 

K.M. Firsov, T.Yu. Chesnokova, V.V. Belov, A.B. Serebrennikov, and Yu.N. Ponomarev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

fkm@iao. ru 

In the last decades, a wide class of experts in atmospheric optics has addressed themselves to a solution of the 
problem on the nonmonochromatic radiation propagation in a multicomponent medium with complex and spatially- 
dependent absorption spectra of its individual components. This is due to the necessity of a more correct allowance 
for the interaction of the optical solar radiation with the Earth's atmosphere in weather and climate forecast models. 
To take into account a fine structure of the molecular absorption spectrum, the stationary radiative transfer equation 
is solved for each radiation wavelength and the result obtained is integrated over the given wavelength region. This 
solution method is called line by line. The standard practice, though providing an asymptotically correct solution, 
appears extremely cumbersome even for modern computers. The letter gave an impetus to the development of a 
parametric method for considering a huge amount of spectroscopic information based on the expansion of the 
broadband transmission function in a series of exponents. This ensures high efficiency of calculating the integral 
spectral characteristics of radiation transmitted through a spatially homogeneous multicomponent gaseous and aerosol 
medium. However, only a molecular nonscattering atmosphere has been examined successively as a spatially 
inhoraogeneous medium. In the present report, the applicability of a series of exponents for the spatially 
inhomogeneous multicomponent atmosphere is analyzed. It is demonstrated that the calculated illumination of the 
Earth's surface upon exposure to radiation in the 0.943-0.952 nm wavelength range with the use of a short series of 
exponents (including only 7 terms) leads only to a 0.2% accuracy loss with a simultaneous more than 350-fold 
reduction of the computational time. 

The work was supported by the Russian Foundation for Basic Research (Project 00-05-64919). 

A2-06 
APPLICATION OF THE GENERALIZED METHOD OF CONSTRUCTION 

OF LINEAR REGRESSION TO REVISE THE MODEL OF CONTINUOUS ABSORPTION 
OF RADIATION BY WATER VAPOR OVER THE SPECTRAL RANGE 10.6 nm 

N.N. Shchelkanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

snn@iao.ru 

In the paper the unified analytical expression allowing one to find the regression coefficients for the linear 
equation Y = KQ + K]X for a common case when the spread of points in the correlation between values X and Y is 
caused both the physical factors and the random measurement errors is presented. It is shown that all known 
formulae for the regression coefficients are the particular cases of the proposed analytical expression. 

Obtained expression has been used to revise the temperature relation of the continuous absorption of radiation 
by water vapor over the spectrum range 10.6 nm. It is shown that the second term in the model of continuous 
absorption' which is characterized by the linear dependence on the absolute air humidity has not positive but 
negative temperature dependence. The reasons of a distinction of a value of the continuous absorption of radiation in 
the models in Refs. 1 and 2 are discussed. 

1. N.N. Shchelkanov, Yu.A. Pkhalagov, and V.N. Uzhegov, Atmos. and Oceanic Optics 5, 681-687 (1992). 
2. A.N. Aref'ev, Atmos. Optics 2, 1034-1054 (1989). 

A2-07 
INVESTIGA'nON OF DEPENDENCE OF SOLAR RADIATION CHARACTERISTICS OF THE ATMOSPHERE 

ON ATMOSPHERE, CLOUD AND UNDERLYING SURFACE PROPERTIES 

L.R. Dmitrieva-Arrago and M.V. Shatunova 
Hydrometeorological Research Center of Russia, Moscow, Russia 

ldmitr@mecom. ru 

The solar radiation fluxes and flux divergences dependence on atmosphere, cloud and underlying surface 
properties is investigated. The developed algorithm of solar radiation calculation based upon the delta-Eddington 
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method is used as investigation method. To test an algorithm its results were compared with line-by-line calculations 
for different geographical regions. Radiation characteristics of water and ice clouds are calculated with taking into 
account cloud microphysical parameters, which are results of humidity transformation model. 

The variations of the atmospheric radiation characteristics in real-time scale on the base on data for short period 
of time and on climatic data for different geographical zones are analyzed. 

The influence of the variations of atmospheric gases content - water vapor, carbon dioxide and ozone are 
discussed. The cloud phase influence on cloud optical characteristics, radiation fluxes and atmospheric absorption are 
also examined. 

The research showed that increase of specific humidity within the limits of 20% courses decrease of radiation 
budget on the underlying surface within a few percents, and courses rise of absorption up to 5% within the lower 
atmosphere, and some greater for the whole atmosphere. The variation of the lower level cloud albedo in the range of 
10-15% changes the flux divergences within the whole atmosphere up 40%. Increase the surface albedo in the range 
of 0.16-0.6 leads to change surface radiation budget within the limits of 50%. 

Investigation showed that the requested accuracy of atmospheric parameters information is not equivalent for 
different part of radiation algorithm. 

As example the distributions of the different radiative characteristics of the atmosphere for the Northern 
Hemisphere are presented. 

A2-08 
CORRELATION CONNECTIONS OF THE FLUCTUATIONS 

OF CUMULUS CLOUDS ENERGY BRIGHTNESS WITHIN THE RANGE OF 1.5-5.2 mem 

A.M. Allenov, N.P. Ivanova, A.A. Pechenev, and V.A. Solov'ev 
Institute of Experimental Meteorology, Obninsk, Russia 

post@typhoon. obninsk. org 

The results of long-term studies of a spatial temporal structure of cumulus clouds (Cu) energy brightness 
referred from simultaneous measurements within the range of 1.5-5.2 mem are presented. 

The correlation connections of Cu cloud brightness fluctuations were revealed for different azimuthal and zenith 
sun angles at different cloud amounts and the sun positions. Determined were the wavelength intervals and 
conditions for observations, the angles towards the sun and the "center" of the cloud field studied when the 
coefficients of mutual correlation over the cross sections of the fields with a length of 60° were close to unity and 
became negative in value. The scattered solar radiation fluctuations were estimated in the sky within the range of 
1.5-3 mem. 

The results were obtained with the help of a highly-sensitive scanning instrumentation with the sensitivity 
threshold from 10"^ W-cm"2.sr~i and a spatial resolution of about 2-3 minutes of arc. 

The results of preliminary studies of stratocumulus (Sc), altocumulus (Ac) cloud fields radiation structure are 
given. 

A2-09 
RESULTS OF RESEARCHES OF OWN RADIATIONS OF THE CLOUDY SKY 

IN A RANGE 8-13 MICRONS IN WINTER TIME 

A.M. Allenov, A.A. Pechenev, V.A. Solov'ev, and I.V. Jakimenko 
Military University of Army Air Defense, Smolensk, Russia 

zazi@keytown. com 

Within last decades regular supervision of own radiations of the cloudy sky in interests of objective 
parametrization of forms of overcast on their existential structure of radiation in a range of lengths of waves 8-13 
microns was spent. The saved up results of measurements allow to construct mathematical models of own radiations 
of the cloudy sky only for summer and in part for the spring and autumn periods. However, for practical purposes 
interest is represented also with characteristics of radiation of the winter sky. With the purpose of their reception 
during 1999 and 2000 measurements of power brightness was spent during scanning the sky in rectangular rasters 
with the help of scanning equipment of the high spatial resolution. Dependences of average values and dispersions of 
fluctuations of brightness of the winter cloudy sky on a corner of a place for the cloudless sky, cumulus (Cu), 
stratocumulus (Sc), and altocumulus (As) clouds are received. 
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A2-10 
COMPARISON BETWEEN THE RESULTS OF SATELLITE 

AND GROUND MEASUREMENTS OF UV IRRADIANCE IN THE RANGE OF 300-380 nm 
OVER MOSCOW IN 1979-2000 

A.Yu. Yurova.l N.Ye. Chubarova.l N.A. Krotkov,2 and J.R. Herman^ 
^Moscow State University, Moscow, Russia 

chubarova@imp. kiae. ru 
^Raytheon ITSS Co., Lanham, MD, USA 

^Laboratory for Atmospheres, NASA Goddard Space Flight Center, USA 

The results of long-term satellite measurements by TOMS instrument are frequently used in papers which are 
devoted to the UV radiation study. The standard method applied in calculation of UV downward flux is based on 
the accurate radiation transfer equations (Krotkov, 1998). However due to uncertainties in optical parameters and 
large size of TOMS footprint area (Smm = 50 x 50km2) the errors in downward UV retrievals can be significant. 

Based on long-term UV radiation ground measurements in the range of 300-380 nm at Meteorological 
Observatory of Moscow State University since 1968, which are supported by meteorological and optical information, 
we suggested to estimate the uncertainties of UV retrievals from TOMS data under different optical and 
meteorological conditions. The methodical questions concerning the choosing of optimal period of ground data 
temporal averaging, the effects of pixel position via ground measurement point and etc. are analyzed. We also 
calculated downward UV flux from TOMS data using the simple Li code (Li et al, 2000), which had been modified 
to fit the analyzed wavelength range. The comparison of the UV retrievals obtained by both methods and the 
estimates of their uncertainties in comparison with ground measurements enable us to understand how the errors 
associated with large spatial averaging of satellite measurements and with the uncertainties of the input optical 
properties of atmosphere relate with the uncertainties due to the application of simplified radiation code. 

A2-11 
PPECULIARITIES OF SOLAR RADIATION ABSORPTION IN A CLOUDY ATMOSPHERE 

B.V. Goryachev and S.B. Mogilnitsky 
Tomsk Polytechnic University, Tomsk, Russia 

msb@tpu.ru 

The paper discusses the influence of a cloud cover upon the regional radiation balance, in particular, the 
problem of radiation transfer in a partly overcast sky, and a component of this problem - radiation transfer in a 
separate cloud. Radiation responses of a separate cloud have been studied properly. Variable parameters of a cloud, 
which influence the radiation balance are as follows: 

- scattering phase function; 
- photon survival probability; 
- optical dimensions; 
- the cloud formation form 
However, while examining the dynamics of motion and development of a cloud, the scattering phase function 

and the photon survival probability can be considered constant during a definite period of time. Only optical 
dimensions defined by geometric dimensions may vary in such a way that the optical volume of a cloud be constant. 
The similar situation is often put into practice when clouds, which formed above the water area move above the land 
without changing their water reserves. Investigations have resulted in the following: 

- Absorption in clouds with the fixed optical depth does not depend on the volume at a certain value of the 
optical volume. 

- The maximum displacement of the particle distribution curve by dimensions into the largest area results in the 
significant increase of absorption. The maximum radiation absorption corresponds to clouds with the most right form, 
the increase of cross optical dimensions of a cloud practically is not influencing the v^lue of radiation absorption. 

The findings obtained will allow the improving of analytical accuracy of the radiation balance in the cloudy 
atmosphere. 
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A2-12 
COMPARISON OF LINE-BY-LINE AND LUCK-UP-TABLES METHODS 

IN TASK OF GAS COMPOSITION RETRIEVING FROM FTIR MEASUREMENTS 
OF DIRECT SOLAR RADIATION 

M.Yu. Kataev.l A.A. Mitsel',2 H. Nakane,3 and I.G. Okladnikov2 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

kmy@asd. iao. ru 
^Tomsk University of Automatic Control Systems and Radioelectronics, Tomsk, Russia 

^National Institute for Environmental Studies, Tsukuba, Japan 

In the report comparison line-by-line and luck-up-tables methods of absorption coefficients of atmospheric gases 
calculation with reference to the inverse problem decision is submitted. Is shown advantages and defects of specified 
methods in a problem of retrieving of atmospheric gas profile from FTIR measurements of direct solar radiation. 
Results of modeling and data processing of real measurements are described. 

A2-13 
LUCK-UP-TABLES METHOD IN TASKS OF LIGHT PROPAGATION AND GASANALYSIS 

M.Yu. Kataev.l A.A. Mitsel',2 and I.G. Okladnikov2 
institute of Atmospheric Optics SB RAS, Tomsk, Russia 

kmy@asd.iao.ru 
2 Tomsk University of Automatic Control Systems and Radioelectronics, Tomsk, Russia 

Application of the luck-up-tables of gas coefficient absorption in problems of propagation and gas analysis is 
considered. Problems connected with the optimum organization of the tables, search and interpolation are resulted 
arising thus. Specific character of application of the luck-up-tables in depending on a tasks is shown. 

A2-14 
COMPARISON OF RETRIEVAL METHODS FOR STRATOSPHERIC GASES PROFILE 

FROM FTIR MEASUREMENTS OF IR DIRECT SOLAR RADIATION 

M.Yu. Kataev' and H. Nakane2 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

kmy@asd. iao. ru 
^National Institute for Environmental Studies, Tsukuba, Japan 

Differential retrieval methods (LSQ, NLSQ, Tikhonov, Chahine) comparisons in the task of retrieving gas 
profile from FTIR measurements of IR direct solar radiation in this report. Shown all studies for solving this task: 
forward task, search optimal spectral channels, and retrieval methods. Describing problems and errors decision of 
inverse task for 03 and CO molecules. 

A2-15 
ABSORPTION OF OPTICAL RADIATION IN THE ATMOSPHERE DURING ANTHROPOGENIC EFFECTS 

G.S. Kudryashev, I.R. Abunyayev, and I.N. Lazovik 
Irkutsk Military Aviation Engineering Institute, Irkutsk, Russia 

avt@iszf.irk.ru 

Based on atmospheric research results obtained to date, it was concluded that the ultraviolet (UV) range of 
radiation includes spectral windows where the absorption factors are small. In the range 190-210 nm, the molecular 
absorption factor was investigated for the main atmospheric species (O2, O3, N2, CO2, and H2O). An analysis was 
made of the generalized matrix of volumetric attenuation coefficients from the main atmospheric species for the 
height range 0-40 km, and wavelengths shorter than 300 nm. An area was identified at 19-38 km altitudes (with the 
maximum at 25 km) with the volumetric attenuation coefficients from 0.06 to 0.16 cm~^ which attenuates the 
background radiation of the Sun. Anthropogenic impact gives rise to a bright flash effect throughout the range of 
wavelengths. This paper explores the possibility of recording anthropogenic impacts on the environment at UV 
wavelengths, at relatively long distances, in the ground air layer. We suggest a system for recording anthropogenic 
impacts in the atmosphere, and at UV wavelengths, including the dynamics of development of the impact, using the 
two-channel receiver in the IR and UV radiation ranges. 
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A2-16 
LONG-WAVE RADIATION PROPERTIES OF THE ATMOSPHERE IN DEPENDENCE 

ON VARIATION OF ITS GAS COMPOSITION 

P.I. Louzan 
Institute for Numerical Mathematics RAS, Moscow, Russia 

louzan@inm. ras. ru 

To estimate how variations of gas composition of the atmosphere effect on the radiation regime of the hitter is of 
great importance for climatic studies and long-range weather forecasts. In particular, much attention is paid to 
radiation forcing, caused by variations in ozone content. 

A mathematical model of long-wave radiative transfer is built, which makes use of two-stream approximation 
and takes into account absorption by gaseous atmospheric constituents, as well as by clouds of liquid droplets. It is 
shown through series of test examples that model is in good accordance with line-by-line computations. 

Several numerical experiments have been performed for different seasonal and latitudinal conditions to study the 
effects of variation of the atmospheric composition. Principal attention has been paid to variations in ozone and 
carbon dioxide concentrations and vertical profiles. 

Variability in thermal radiation fluxes in the depth of the atmosphere as well as at the atmospheric boundaries 
has been studied depending on temperature vertical profiles in the upper layers of the atmosphere as well. 

A2-17 
EXPERIMENTAL RESEARCHES OF STOCHASTIC GEOMETRY OF CLOUDS 

V.P. Savinykh, V.A. Malinnikov, and E.V. Malinnikova 
Moscow State University of Geodesy and Cartography, Moscow, Russia 

malinnikov@mail.ru 

In the report results of research of stochastic geometry of the clouds, executed on are submitted materials of 
space photographing from a board pilot to orbital station in the period since October, 9 1985 on November, 14, 1985. 
For reception of pictures camera kate-140 was used. At selection of pictures for processing was emphasized on the 
form of clouds and their structural features. It was in total allocated 5 groups: cumulus clouds (30 pictures); 
cumulus clouds located as ridges (28 pictures); cumulus clouds located as cells (29 pictures); continuous overcast (18 
pictures); plumose clouds (23 pictures). After selection of negatives they were scanned on the standard scanner with 
the sanction 600 dpi, that corresponds(meets) to the sanction to districts from height of flight of orbital station 
approximately 70-100 meters. 

Identification of parameters of stochastic geometry of clouds was carried out estimate, independently from each 
other, its(her) such quantitative characteristics as fractal dimension, parameter hurst, an inclination of a spectrum of 
capacity, entropy Kolmogorov etc. The analysis of spatial variability of stochastic properties was carried out by 
calculation and comparison of the given characteristics for one-dimensional transsections a researched cloudy field. 
For each cloudy field it was considered (examined) 16 angular transsections. 

The analysis of the received results allows to draw a conclusion on a stochastic nature and essential anisotropy 
of spatial parameters of cloudy fields that results in essential horizontal heterogeneity of optical properties of clouds. 
Anisotropy fractal properties of clouds is full enough described by the rose - diagram of parameter hurst which 
mathematical models for various types of overcast are given in the report. 

A2-18 
RESEARCHES OF CHARACTERISTICS OF RADIATIONS OF SMALL-SCALE CLOUDY 

FORMATIONS IN THE FIELD OF A SPECTRUM: 1.5-1.8 AND 8-13 MICRONS 

U. Kozlov, A. Pechenev, and V. Solov'ev 
Military University of Army Air Defense, Smolensk, Russia 

zav@keytown.com 

At research of spatial spectra and correlation communications between fluctuations of brightness of radiation of 
small-scale cloudy formations, commensurable on the angular sizes from a field of vision of optical systems of vision, 
the radiometric equipment with the high spatial resolution is required. For this purpose the radiometer is developed 
and constructed on the basis of a two-mirror objective with diameter of an entrance pupil 300 mm. 

The instant field of vision of the device makes about 4 angular minutes. Use of spectral divider on sapphire has 
allowed to realize the two-channel circuit. In one of channels the signal in a wave band 8-13 microns, and in the 
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friend - 1.5 - 1.8 microns or 2.1 - 2.4 microns is accepted due to change of filters. Threshold sensitivity a long-wave 
range makes 1.4 • 10"^W, in short-wave- 1.8 • 10"''W. Results of spent measurements are used for construction of 
models of radiation of the cloudy sky in an infra-red wave band. 

A2-19 
TRANSMISSION OF FEMTOSECOND TITANIUM-SAPPHIRE LASER'S 

RADIATION PULSES ON HORIZONTAL AND INCLINED PATHS 

Yu.N. Ponomarev, LA. Bulatova, and K.M. Firsov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

yupon@iao. ru 

Femtosecond lasers generate an radiation of regular mode composition, the spectral width of this radiation is 
compared with the carrier frequency and reaches several hundreds of reciprocal centimeters. Exceptional properties of 
the multimode radiation of stable femtosecond lasers predestined an interest in them as the sources for solution of the 
problems to determine the parameters of the atmospheric state. 

In the paper the problem of propagation of the femtosecond laser radiation with wide spectrum which overlaps 
the spectral range 730-980 nm along the horizontal and inclined atmospheric paths allowing for the absorption by 
molecules of H2O is considered. Initial shape of radiation pulse had a quasi-Gaussian form. 

To calculate the absorption coefficients the method of the direct calculation line-by-line''2 has been used with 
the parameters of lines presented in the data base HITRAN-96.^''' 

Solving the propagation problem the inhomogeneity of the refractive index of water vapor has been taken into 
account.5 

The estimations have been obtained for the atmospheric layer with extent 1 km using the meteomodel of summer 
of middle latitudes. 

1. A.A. Mitsel, and K.M. Firsov, Journ. Quant. Spectr. Radiat. Tranfer 54, 549-557 (1995). 
2. A.A. Mitsel, I.V. Ptashnik, K.M. Firsov, and B.A. Fomin, Atmos. And Oceanic Optics 8, 1547-1551 (1995). 
3. L.S. Rothman, R.R. Gamache, A. Goldman, L.R. Brown, R.A. Toth, H.M. Pickett, R.L. Poynter, 

J.M. Flaud, C. Camy-Peyret, A. Barbe, N. Husson, C.P. Rinsland, and M.A.H. Smith, Appl. Opt. 26, 4058- 
4097 (1987). 

4. L.S. Rothman, R.R. Gamache, R.H. Tipping, C.P. Rinsland, M.A.H. Smith, D.C. Benner, V.M. Deori, 
J.M. Flaud, C. Camy-Peyret, A. Perrin, A. Goldman, S.T. Massie, L.R. Brown, and R.A. Toth, Journ. 
Quant. Spectr. Radiat. Tranfer, 48, 469-507 (1992). 

5. A.J. Kemp, J.R. Birch, and M.N. Afsar, Infrared Physics 18, 827-833. 

A2-20 
EXPERIMENTAL ATMOSPHERIC MODELS DATABASE AND CLOUD DETECTION SCHEME 

USING HIGH SPECTRAL RESOLUTION IR OBSERVATIONS 

A. Rublev.l A. Uspensky,^ A. Trotsenko,* E. Zhitnitsky,* and A. Kopylovl 
^Russian Research Center "Kurchatov Institute", Moscow, Russia 

rublev@imp. kiae. ru 
^Scientific and Research Center "Planeta", Moscow, Russia 

uspensky@planet. iitp. ru 

The cloud detection and remote sensing of cloud properties represent one of the primary objectives of the 
forthcoming advanced IR sounders like lASI. In order to develop the method of remote sensing cloud properties from 
high spectral resolution radiance measurements the experimental cloud database involving realistic atmosphere cloud 
condition models has been generated. For this purpose the NOAA-88/89 dataset, including about 8000 over-the- 
globe radiosonde temperature and humidity soundings, has been utilized. Determination of every cloud model from 
the database has been performed using corresponding modelling of cloudy parameters with due regard for features of 
temperature/humidity vertical profiles from the NOAA dataset. 

Along with this the following subtasks have been solved: 
to generate representative models samples from the database for diverse regions & seasons; 
to develop the special 3D radiative transfer Monte Carlo code capable for efficient lASI measurement 

simulation under different cloudy conditions (including cumulus clouds); 
to select the optimal lASI channels in the Bayesian classifier for separation of cloudy scenes into several cloud 

classes and verification of the decision procedure. 
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We believe the database can also be used for validations of climate models by benchmark calculations, which 
can be performed by Monte Carlo method for different types of cloudiness. 

A2-21 
ACTINIC AND OZONE MEASUREMENTS DURING APE-GAIA CAMPAIGN IN ANTARCTICA 

I. Kostadinov,* G. Giovanelli,* F. Ravegnani,* D. Bortoli,! A. Petritoli,* 

V. Rozanov,2 A.Rozanov,^ A. Ulanovsky,' and V.Yushkov* 
^Institute for Atmospheric and Oceanic Science, ISAO-CNR, Bologna, Italy 

I. Kostadinov@isao. bo. cnr. it 
^Univwersity of Bremen, Institute for remote Sensing, Bremen , Germany 

'^Central Aerological Observatory, Dolgoprudny, Russia 

UV/V is upwelling and downwelling irradiation measurements at 20km altitude, carried out by means of 
GASCOD-A4pi spectroradiometer onboard of Geophysica aircraft during APE-GAIA campaign are presented. The 
experimental data are used for calculation of rate coefficient of NO2 photodissociation in the upper troposphere and 
lower stratosphere along the flight tracks. Obtained field results are compared with a model output. The 
environmental conditions during the measurements are taking as input for the modelling. A short description of the 
measurement method, deployed instrumentation and calibration procedures are presented also. 

The experimental data show significant variations of the actinic fluxes in the presence of clouds leading to 
related variations of J(N02). Comparison of the obtained results with radiative transfer model demonstrates good 
agreement for clear sky conditions, while the appearance of the clouds enhances significantly the actinic flux. This 
enhancement could arrives up to several times, strongly affecting the local photochemistry, and it is very hard to be 
predicted by the models. The ratio of the outputs from downlooking receiver to the uplooking receiver are used to 
estimate the albedo under the aircraft in order to account it into the model. The obtained results for J(N02) are 
interpreted together with in-situ O3 measured by FOZAN instrument onboard of the aircraft. The presented 
simultaneous measurements, combined with modelling, provide valuable contribution for better understanding of the 
photochemistry inside and outside of the polar vortex. 

A2-22 
ASSESSMENT OF THE EXTINCTION OF THE TOTAL SOLAR RADIATION 

AT PRESENCE OF THE CLOUDLESS ATMOSPHERE 

T.K. Sklyadneva and B.D. Belan 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

tatyana@iao. ru 

In 1997 the Institute of Atmospheric Optics has started the regular airborne study of the gas and aerosol 
composition of the atmosphere. Monthly airborne sounding is performed over the region of Zav'yalovo Village 
(Novosibirsk Region) in the 500 to 7000 m atmosphere layer. For this purpose we use an Antonov-30 aircraft 
laboratory. The measurements of the radiation parameters (incoming solar radiation Qi and reflected radiation Qt) 
of the atmosphere are performed with a couple of pyranometers. One of them is mounted on the top of the aircraft 
fuselage, and another directly on a photo-port inboard of the aircraft. 

In this paper we analyze vertical profiles of Q4, and Qt as well as a gradient of the inlayer extinction of the 
incoming and reflected radiation fluxes for several seasons. It is shown that about 50 %, on the average, of the 
incoming and reflected radiation is reduced in the lower 3 km layer, and at higher layers the inlayer extinction of Qj, 
and Qt is about 12%. At the same time, this behavior differs between seasons. The main extinction during wintertime 
occurs in the 2 km layer, and in the 1 to 3 km layer during spring. Also we preset some assessments of the Qj. and Qt 
extinction in the 0 to 7 km layer, in modulus, for several months. Annual mean A700-0Q4. is about 364 W/m-*. 
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A2-23 
DETERMINATION OF GAS MEDIA TEMPERATURE FROM HEAT RADIATION 

MEASUREMENTS BY REMOTE SENSING 

M.E. Antipin and O.K. Voitsekhovskaya 
Siberian Physical-Technical Institute, Tomsk, Russia 

vok@elefot. tsu. ru 

The purpose of the work is the kinetic temperature determination of gas volume. The data processing of CO and 
CO2 spectral emissivity measurements by pyrometer methods are considered. Note that the pyrometer show the 
temperature of absolutely black body which emission is equal the registered value . 

The result of modelling of spectral dependence of above gases emission was calculation by line by line methods. 
The stratified media model of environment was used and the conditions in layer was varied in wide range. 

The simulation outcomes have shown, that the spectral dependence of radiation temperature value is observed 
and essentially depends on environment model. It illustrates the possibility of using of this spectral dependence for a 
spatial distribution determination of temperature and concentration of gases forming emanating volume. 

The offered scheme bases on the detection of spectral intervals with minimum and maximum temperature 
dependences of emissivity. It is shown the relative difference of appropriate radiation temperatures is unambiguously 
concerned with kinetic temperature and saves the behavior in a wide range of optical thickness. 

A2-24 
ESTIMATION OF INFLUENCE OF WEAK WATER VAPOR ABSORPTION LINES 
ON THE SOLAR RADIATION TRANSFER IN THE GAS-AEROSOL ATMOSPHERE 

B.A. Vorinin, A.B. Serebrennikov, and T.Yu. Chesnokova 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

bor@asd. iao. ru 

Contribution of weak absorption lines of water vapor into the solar radiation attenuation in the gas-aerosol 
atmosphere is presented. This work is a continuation of Ref. 1. This time the new database HITRAN - 2000 and ah 
initio calculation of Partridge and Schwenke (PS)2 were used that allowed us to get more complete absorption 
picture. For comparison, the HITRAN - 96 database contains 11940 lines of water vapor in the region from 7600 to 
18000 cm-', the HITRAN - 2000 database has 13575 lines and the PS calculation only for room temperature gives 
216670 lines in the same spectral region. Almost all "new" lines that were neglected in the atmospheric HITRAN 
database appear to be weak ones, but their total contribution into the solar radiation attenuation may become 
important in the case of long path and multiple scattering of the light quanta. 

The authors acknowledge the financial support by the directorate of Institute of Atmosphere Optics. 

1. Atmospheric and Oceanic. Optics 12, 790-795 (1999). 
2. H. Partridge, D. Schwenke, J. Chem. Phys. 106, 4618-4639 (1997). 

A2-25 
APPLICATION OF HOLOGRAM LENS IN UV-RADIOMETRY 

S.A. Yushkin 
Institute of Optical Monitoring SB RAS, Tomsk, Russia 

vitaly@iom. tsc. ru 

Monitoring solar UV fluxes is among the most important problems within regional environmental-monitoring 
programs. The significance of research into the Earth's UV climate is due to high activity of solar UV radiation 
responsible for vital biological and photochemical processes. An optical circuit of a focal monochromator may be the 
basis of a compact inexpensive instrument for the UV radiometry. A distinction feature of the optical circuit under 
consideration is a hologram lens used as a dispersing and focusing element. Such a lens is a diffraction grating with 
variable groove spacing that provides its focussing capabilities. The circuit design includes an off-axis fragment of a 
uniaxial hologram. As a result, there is no need for a collimator objective, which further simplify the design. The 
longitudinal chromatic aberration of the hologram lens is defined by the ratio: 

P/,s__iMi:L2_ (1) 
^^^^ - k-h (Li +12)' ^^^ 

where XO, LI, and L2 are hologram recording parameters of, X is operating wavelength, and k is the diffraction 
order. 
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If follows from Eq. (1) that solar radiation at the radiation at the operating wavelength of interest is focused on 
a well-defined point on the optical axis. By displacing the output slit along the focal caustic selective 
monochromatization is realized. 

In this design under review, the strongest longitudinal chromatic aberration is typical for short wavelengths. 
This allows the instrument to be used for measuring the ultraviolet spectral component. A further advantage of the 
design is the possibility of its operation with a wide slit (-1 mm). This provides a considerable gain in the input 
energy, since a larger fraction of energy is delivered to the photo-detector, which is of particular importance for solar 
ultraviolet measurements. 

Geometrical and aberration characteristics of the instrument, as well as the experimental evidence for 
atmospheric ultraviolet are presented. 

A2-26 
RETRIEVAL OF TRACE SPECIES PROFILES USING 

BALLON-BORNE OCCULTATION SPECTRA 

M.N. Eremenko,l'2 s. Payan,2 C. Camy-Peyret,2 M.Y. Kataev.l and A.A. Mitsel* 
'Tomsk University of Automatic Control Systems and Radioelectronics, Tomsk, Russia 

kmy@asd.iao.ru 
.^Laboratoire de Physique Moleculaire et Applications, Paris, France 

eremenko@lpma.jussieu.fr 

Remote sensing of atmospheric state parameters (such as temperature and mixing ratio profiles, trace gas column 
amounts) requires fast and accurate forward model radiative transfer calculations. The wide spectral regions covered 
by a number of satellite and balloon instruments need an efficient forward model algorithm. 

For the retrieval of a large number of species, a set of micro-windows containing single lines of the target 
species is generally used. However, spectral signatures of several species like CFCs are often covering more than a 
small micro-window and a forward calculation in a wide spectral region must be performed to access the 
concentration of these species in the atmosphere using remote sensing techniques. 

A new retrieval algorithm has been developed at LPMA to retrieve vertical profiles in such conditions. In order 
to decrease the calculation time, pre-calculated absorption cross section look-up tables providing a satisfactory 
accuracy on an optimised grid of wavenumber, temperature and pressure are used. The simulation of the 
measurements on wide spectral region is very sensitive to instrumental characteristics like spectral variation of the 
instrument line shape or accurate calibration of the spectra and the corresponding modelling problems are carefully 
examined. 

A description of the new version of the LPMA atmospheric retrieval algorithm will be presented illustrated by 
results obtained from balloon solar occultation spectra in the stratosphere. 

A2-27 
INVESTIGATION OF LASER RADIATION ABSORPTION FOR VARIOUS ATMOSPFERIC PATHS 

ON THE BASIS OF THE EXPERIMENTAL DATA ON THE SPECTRAL COMPOSITION 
OF THE SELECTED CHEMICAL LASERS 

V.A. Filimonova and M.L. Sentis 
Tomsk State University, Tomsk, Russia 

Aix-Marseille II University, Marseille, France 

The development of chemically pumped lasers and their application in atmospheric optics simulations the 
progress in study of absorption spectra of atmospheric and pollutant gases, allows to improve the accuracy of laser 
energy losses along atmospheric paths.''2 The dominate components of air that is determined the IR is H2O. The 
molecular absorption coefficients explicit selective properties, and thus, depend on the spectral composition of 
radiation. Estimates of iodine, HP pulsed radiation absorption under their propagation along inclined and vertical 
atmospheric paths on the basis o the experimental data on the spectral composition of most typical chemical lasers^.^ 
were obtained. 

1. V.A. Filimonova, Proc. SPIE 3403, 285-290 (1997). 
2. M.P. Sabonnadiere,    V.I. Tcheremiskine,    M.L. Sentis,    L.D. Mikheev,    Ph.C. Delaporte,    in    XII    Int. 

Symposium on Gas Flow and Chemical Lasers, St.Petersburg, Russia, 1998. 
3. M. Sabonnadiere, V. Tcheremiskine, M. Sentis, Delaporte Ph., J. Phys. IV France 9, 1999. 
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A2-28 
EXPERIENCE OF APPLICATION OF SOLAR SPECTROSCOPIC METHOD FOR DETERMINATION 

OF THE CO TOTAL AMOUNT IN THE ATMOSPHERE OVER THE RURAL AND URBAN ZONE 

E.V. Fokeeva.l E.I. Grechko,* A.V. Dzhola,* and L.N. Yurganov^ 
fInstitute of Atmospheric Physics RAS, Moscow, Russia 

fokeeva@omega. ifaran. ru 
^Department of Physics, University of Toronto, Canada 

leonid@atmosp.physics.utoronto. ca 

The results of measurements of the total amount of CO using the atmospheric absorption spectra of solar 
radiation in IR spectral range (2153-2160 cm"') are presented. A grating spectrometer (resolution 0.2 cm"') with a 
solar tracker was used. The CO total amount was determined on absorption in a line R(3) of the CO fundamental 
band (2158.30 CM~'). The monthly average means values of the CO total column amount at Zvenigorod scientific 
station - ZSS (56°N, 38°E; in 60 kM in western direction from Moscow) for the period 1970-2000 are presented. A 
linear positive trend between 1970 and the end of 1984 of 1.7 ppb per year (or 1.6 % per year) was observed.. 
Between 1984 and the end of 2000 there were no significant trend. It can be explained by OH positive trend (0.6 % 
per year) and UV increase due to thinning of the ozone layer. 

The similar spectroscopic equipment is used for measurements of total column amount of CO at the center of 
Moscow-city. The value of the CO total column contents over the city essentially change day to day from values 
close to background amount up to values in 2.5 times greater. Measuring of the CO amount simultaneously in the 
city and in the ZSS allows to separate the urban part of the CO amount (UPA). The yearly average CO UPA in 
Moscow for the period 1974-2000 are presented. Are also presented the average and maximal values of UPA in 
different cities, which reply on CO urban source and meteorological and orographical conditions of carrying-out of 
pollution. 

A2-29 
ESTIMATIONS OF LACUNARITY OF OPTICAL SPECTRA 

Yu.V. Kistenev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

A specific character of the estimation of atmospheric radiation fluxes consists of that the total molecular 
absorption is taken into account over a rather large spectral range in these fluxes. Such extended spectrum has a 
rather complicated form resembling to a certain quasi-random process, and in certain cases supposes an adequate 
description in terms of the fractal analysis.' 

A decrease of the spectral resolution inevitably causes the smoothing of "fluctuations" of the spectral dependence 
of absorption. With the growth of summation interval a moment can set in, when with the given accuracy the 
spectrum will be translation-invariant. In this case the total absorption in a certain interval can be estimated by a 
small part of the spectrum. 

The translation symmetry of fractal and other sets with a complex structure is characterized by a lacunarity. The 
paper presents the estimations of the lacunarity of optical spectra of the atmospheric absorption in various spectral 
ranges and depending on the required spectral resolution. 

The work is carried out for a partial financial support of the Russian Foundation of Basic Research. 

1. Yu.V. Kistenev , Yu.N. Ponomarev, and A.V. Shapovalov, Atmos. and Oceanic Optics 12, 835-838 (1999). 
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Session Bl. WAVE PROPAGATION IN RANDOM INHOMOGENEOUS MEDIA. 
ADAPTIVE OPTICS 

Bl-01 
LASER BEAMS CHARACTERISTICS UNDER THE CONDITIONS OF THE INTERMITTENCE 

OF SMALL SCALE ATMOSPHERIC TURBULENCE 

T.I. Arsenyan, P.V. Korolenko, M.S. Maganova, A.V. Mesniankin, and A.M. Zotov 
Moscow State University, Moscow, Russia 

arsenit@fluct.phys.msu.su 

The evaluations of the influence of instabilities in the fine-scale turbulence development on the structure of laser 
beams propagating near the ground over the large city terrain were carried out during several years. Theoretical and 
experimental results of these investigations are presented. 

The experiments revealed that the sporadic changes in the state of fine-scale turbulence which usually take place 
when temperature gradients appear to be rather high effect in the distinctive alternation of two laser beams states. 
One of them - the quasiregular one - is characterized by the weak distortions of the initial amplitude - phase 
profile. The second - a stochastic state - is characterized by the stochastic speckle-like structure of the intensity 
distribution over the beam cross-section. The transition from one state to another occurs by leap. It is of 
quasiperiodical character. Each state duration may change from seconds to several tens of seconds under different 
meteorological conditions. More distinctly the alternation of beams structural states manifests itself for the narrow 
collimated beams with the Fresnel number equal to unity. Even small raising of the beam Fresnel number leads to 
the situation when the stochastic state of the beam prevails. The theoretical model used for the explanation of the 
results obtained is based on the suggestion that the changes of the beam structure mentioned above are mainly due to 
the changes of the turbulence inner scale. 

The statistics of the radiation intensity under the conditions of turbulence interraittence was studied. 
Multiparametric analysis of the experimental data shows, that in spite of the sharp raising of the local intensity 
variances under the conditions of beam stochastization the intensity fluctuations distributions can be described by the 
log-normal law. In this case the alternation of the beam state is not accompanied by the distinct changes of the 
variances of its center of gravity displacements in the vertical as well as in the horizontal direction. 

The effects and the dependencies described are to be taken into account when one needs to optimize the 
characteristics of different metrology devices, systems for the atmosphere remote sensing and optical communication 
paths. 

Bl-02 
PROPAGATION EXPERIMENTS IN THE NEAR-INFRARED ALONG A 150 KM PATH 

AND FROM STARS IN THE CANARIAN ARCHIPELAGO 

A. Comeron,! J.A. Rubio,l A. Belmonte,* E. GarcHa,^ T. Prud'homme,^ and Z. Sodnik' 
^Polytechnic University of Catalonia, Barcelona, Spain 

^Instituto de Astrofisica de Canarias, La Laguna, Spain 
^European Space Agency, Noordwijk, Netherlands 

Within the framework of the European Space Agency (ESA) SILEX project, aimed at experimentally 
demonstrating the feasibility of inter-satellite optical communications links, an Optical Ground Station (DOS) has 
been built by ESA in the premises of the Instituto de Astrofisica de Canarias (lAC, Institute of Astrophysics of the 
Canary Islands) Observatory of El Teide, in the Tenerife island. The OGS is designed to test the optical 
communications payload on board the ESA's satellite ARTEMIS, to be launched in June 2001, and to perform 
ground-satellite optical communications experiments. 

As part of the OGS design study, an assessment of the impact of the atmosphere on the ground-satellite links 
was carried out by the lAC and the Electromagnetic and Photonics Engineering Group of the Universitat Politecnica 
de Catalunya's Department of Signal Theory and Communications under contract of ESA. 
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This assessment Included experimental characterizations of the atmospheric effects both through measurements 
from stars in positions close to the ARTEMIS one in bands comprising the SILEX wavelengths, using the lAC's 
Mons telescope in the Observatory of El Teide, and through measurements on an horizontal link with a transmitter 
near the lAC's El Roque de los Muchachos Observatory in La Palma island, based on a laser diode similar to those 
to be used in SILEX, and a receiver in the El Teide Observatory, almost 150 km apart, in the Tenerife island. The 
830 nm wavelength horizontal measurements allowed to check the variations in the behavior of the atmospheric 
turbulence through the diurnal cycle. Besides the information relevant to assess the OGS performance, the 
horizontal-propagation experiments allowed to gather a considerable amount of propagation data on a very long path 
most of it 2400 m above the sea. 

The experimental methods and the results on collected-power and angle-of-arrival fluctuations, and on the 
atmosphere-distorted point-spread function of the receivers will be presented and discussed. 

Bl-03 
BASIC RESEARCH ON LASER PROPAGATION THROUGH ATMOSPHERE 

AND ADAPTIVE OPTICS 

Du Xiang Wan 
China Academy of Engineering Physics, Beijing, China 

jsczs@mail. iapcm. ac. en 

The paper introduces some basic researches on laser propagation through atmosphere and adaptive optics. 
1. Measurement of atmosphere parameters and high resolution spectrum of atmospheric absorption of lasers. 
2. Statistical characteristics of laser propagation in the turbulent atmosphere and its influence on the laser beam 

quality: Theoretical research and experiments. 
3. Adaptive optics systems with 37 elements and 61 elements and their role for improving the laser beam quality 

in the turbulent medium. 

Bl-05 
DEVELOPMENT OF TWO INTERFEROMETRIC IMAGING TESTBEDS 

AT THE MAGDALENA RIDGE OBSERVATORY 

G.C. Loos,i.2 V.L. Gamiz' 
't7.5. Air Force Research Laboratory, Kirtland AFB, NM, USA 

^New Mexico Institute of Mining and Technology, Socorro, NM, USA 

A new observatory planned for the Magdalena Mountains near Socorro in central New Mexico will place a 
strong emphasis on the development of very high resolution imaging technologies. A university consortium consisting 
of the New Mexico Institute of Technology, New Mexico State University, New Mexico Highlands University, the 
University of Puerto Rico, and the University of California is under contract to the United States Army Space and 
Missile Defense Command to build an astronomical imaging array. The array will consist of 3 2.4 meter telescopes 
equipped with adaptive optical systems and will be optimized for use at very low light levels. One of the three 
telescopes will be mobile to allow for increased baseline diversity. A second interferometric imaging system being 
developed by the Air Force Research Laboratory will be an active system designed to image geostationary satellites 
using laser illumination. This system will consist of a laser transmitter array that will generate interference patterns 
on the satellite. Phase modulation of the outgoing laser beams allows the fringe pattern to be scanned across the 
satellite such that the fringe visibility measurements become temporally encoded and can be read on the ground using 
simple light collecting optics as a photometric signal. 

Bl-06 
NEW SCINTILLATION AND NEW PROBABILITY DENSITY FUNCTION (PDF) 

FOR THE IRRADIANCE OF A LASER BEAM PROPAGATING THROUGH ATMOSPHERIC TURBULENCE 

A. Al-Habash,l L.C. Andrews,^ and R.L. Phillips^.S 
^Terabeam Redmond, WA, USA 

^University of Central Florida, Orlando, Florida, USA 
Florida Space Institute, Florida, USA 

The thermal inhomogeneities (eddies) in the atmosphere lead to irradiance fluctuations of a laser beam as it 
propagate through atmospheric turbulence. Adopting the idea that large scale eddies modulate the effect of small 
scale, we have developed an new scintillation model for the laser beam irradiance fluctuations. 
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The new model takes into consideration the loss of spatial coherence of the beam as it propagates through the 
atmosphere and eliminates the effects of certain turbulent scale sizes that exist between the scale size of the spatial 
coherence radius of the beam and that of the scattering disk. The elimination of these sizes is done by the formal 
introduction of spatial frequency filters that continually adjust spatial cutoff frequencies as a function of the 

propagation distance. 
The resulting scintillation index from this theory has the form a] = al+ Oy, where CT^ denotes the large-scale 

scintillation and cl denotes the small-scale scintillation. By applying a modification of the Rytov method that 
incorporates an amplitude spatial frequency filter function under strong fluctuation conditions, tractable expressions 
are developed for the scintillation index of a plane wave, spherical wave and a Gaussian beam. The new model takes 
into consideration the finite inner and outer scale effects, which are extremely pronounced for horizontal paths near 

the ground. 
Using our scintillation model and the modulation assumption, we have developed a two parameter probability 

density function (PDF) for the irradiance fluctuations of an optical wave propagating through turbulence. The 
resulting PDF takes the form of a generalized K distribution function, which we term the gamma-gamma. The 
gamma-gamma parameters are determined solely based on knowledge of two atmospheric parameters, namely the 

refractive index structure parameter cl and the inner scale Ig. 
Comparison of the scintillation models with published experimental and simulation data through weak and 

strong irradiance fluctuations show excellent fit. We also show that the gamma-gamma provide a good fit to 
simulation data of plane and spherical wave. 

Bl-07 
THEORETICAL ANALYSIS OF FULL APERTURE TILT MEASUREMENT 

WITH REFLECTED WAVE FROM TARGET 

Dong Hang 
Institute of Applied Physics and Computational Mathematics, Beijing, China 

In this article, the full aperture tilt caused by the incident and returned waves of different paths is studied 
analytically. It is found that the variance of full aperture tilt of returned beam could be less than 10% of that of 
transmitting beam under some conditions, and the main reason is the asymmetrical distribution of atmospheric 
turbulence in different attitude. The effect of coherence of laser beams is also studied. 

Bl-08 
ANGULAR DIVERGENCE OF LASER BEAMS DISTURBED 

BY A TURBOJET AERO-ENGINE EXHAUST STREAM 

V.S. Sirazetdinov,* D.I. Dmitriev,* I.V. Ivanova,* and D.H. Titterton^ 
^Research Institute for Complex Testing of Optoelectronic Devices, Sosnovy Bor, Russia 

svs@sbor.spb.su 
^DERA, Farnborough, UK 

The results of experimental studies of angular divergence for laser beams intersecting an aero-engine jet stream 
at different angles to its axis - 90°, 45° and 10°, are presented. The experiments were carried out on the ground with 
radiation wavelengths of 1.06 and 0.53 microns. The beam diameters were 10 and 30 mm, far-field images of 
disturbed beams were recorded by a CCD cameras - computer system. Processing of experimental data resulted in 
obtaining both "long-term" angular distribution of radiation intensity and "short-term" angular distribution of 
intensity averaged on an experimental series with random beam centroid wonderings disregarded . 

Depending on conditions of the experiment the angular divergence of radiation impacted by the jet stream 
increases 10-30 times as compared to the initial values for undisturbed beams. It has been found that the angular 
width of the half-micron beam is significantly (two or three times) higher than that of the one-micron beam, which 
does not fit in with the model of radiation scattered only by random refraction index fluctuations typical of a 
turbulent medium. Besides, radiation intensity angular distribution demonstrated azimuth asymmetry correlating 
with physically selected spatial directions - along and across the jet stream. 

Based on relevant selection of spectral density for refractive index fluctuations (composition of a "turbulent" 
spectrum and additional high frequency spectral components, anisotropy in the outer scales of turbulence) analytical 
relationships for evaluation of the angular distribution of disturbed beams matching experimental data have been 
obtained. 
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Bl-09 
STATISTICAL CHARACTERISTICS OF THE WAVE IN THE CASE OF A STRONG SCATTERING 

IN THE LAYER WITH RANDOM INHOMOGENEITIES OF DIELECTRIC PERMITTIVITY 

S.N. Kolesnik, N.T. Afanasiev, and M.V. Tinin 
Irkutsk State University, Irkutsk, Russia 

vmt@api. isu. runnet. ru 

As is known, within the small-scale approximation, for describing second moments of the radio wave (RW) 
propagating in a randomly-inhomogeneous medium, it is sufficient to employ the geometrical optics (GO) method by 
neglecting amplitude fluctuations and calculating the phase fluctuations to a first approximation of perturbation 
theory. If we leave the framework of the small-angle approximation, then strong deviations of rays are possible in a 
randomly-inhomogeneous medium, for which it is now necessary to take into account phase variations caused by 
trajectory variations. This makes the analysis of wave fields in randomly-inhomogeneous media significantly more 
complicated. On the other hand, these deviations are relatively rare, and do not seem to have a substantial effect on 
such average characteristics as second moments of the field. 

This paper is devoted to verifying these assumptions. For this purpose, we applied a simulation method, on the 
basis of which we calculated the statistical characteristics of the RW transmitted through the layer with random 
inhoraogeneities of dielectric permittivity. 

Numerical calculations were performed by rigorous GO formulas for different intensities and dimensions of the 
inhomogeneities. The values of the statistical characteristics of the RW, thus calculated, were compared with 
statistical characteristics inferred from approximate GO formulas obtained on the basis of the perturbation method. 
On the basis of the comparison, conclusions were drawn about the accuracy of the approximate formulas describing 
the scattering process of the RW in a randomly-inhomogeneous layer. 

This work was done with financial support of the RFBR, Grants 00-02-17780 and 00-15-98509. 

Bl-10 
TIP-TILT IMAGE CORRECTION USING A CORRELATION TRACKER 

P.A. Konyaev, V.P. Lukin, N.N. Botugina, and O.N. Emaleev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

lukin@iao. ru 

The purpose of conducted researches was the creation of an adaptive system prototype for tip-tilt image 
correction for the solar telescope BSVT. 

It is known, that the method of correlation image tracking loses the efficiency with decrease of the image 
contrast. We create computer model of an adaptive telescope with correlation guide and the numerical experiments 
on influence of various parameters of an image to correlation algorithms behavior are conducted. The models, 
synthesized on the computer, of an image of a solar surface and also actual photos from sun rice pattern, obtained on 
the BSVT were used. 

The experimental model of the measurer of displacement of an image ensuring functionality in conditions of 
small variations of intensity working on a correlation technique is made. As the primary sensor of this measurer the 
commercial video camera and ASUS AGP-V3800 Pro/TV video adapter is used. The system of input, analysis and 
image correction on the base of an IBM- compatible workstation with the PENTIUM-III 550 MHz processor with 
frequency 25 frames per one second is created. 

Bl-11 
DENSITY OF THE OPTICAL VORTICES IN THE TURBULENT ATMOSPHERE 

V. P. Aksenov 
Imtitute of Atmospheric Optics SB RAS, Tomsk, Russia 

avp@iao. ru 

To design the adaptive optical systems operating on the long paths in the turbulent atmosphere a necessity 
appears to estimate the dislocation density as a function of turbulent conditions, laser beam parameters, and 
parameters of an image forming system. A considerable number of papers are devoted to the statistical description of 
the dislocations including the average dislocation density. But all of them deal with the dislocation statistics in 
Gaussian random fields. At the same time, it is known that the optical field statistics in the turbulent atmosphere 
becomes the Gaussian one in the asymptotic case of the very strong turbulence only, when the scintillation index 
tends to infinity. In this connection a nongaussian statistics is interesting for practice under the real propagation 
conditions. There is a single paper only with the estimates of the phase dislocation density for the nongaussian 
optical fields. But the obtained values of the dislocation density are rather heuristic. Available numerical results are 
not numerous and differ from each other essentially. Therefore, we propose an approach based on the equation 
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derived before for the evolution of the phase vortex density, which has been derived earlier. Thus, to calculate the 
average number of dislocations ( N(z) ) we need to compute the statistical averaged square of the vortex density. The 
average dislocation density is the average number of dislocations < N(z) ) normalized by the beam square cross 
section. So as the value of the phase vortex density is the functional of the random field of the intensity logarithm 
X = Inl, then the value of the statistical characteristics can be calculated using the functional approach by 
V. Klyatskin. So, if % is the Gaussian random field, this value can be calculated most easy. In this case the 
dislocation density corresponds to the lognormal probability distribution law for the intensity fluctuations. This is 
the widely used law for estimations of the parameters of laser radiation propagating through the turbulent 
atmosphere. It requires assigning the corresponding correlation functions only. 

Bl-12 
NUMERICAL SIMULATION OF TURBULENCE EFFECT ON GROUND - TO - SATELLITE OPTICAL LINK 

V.A. Banakh and A.V. Falits 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

banakh@iao. ru 

Numerical simulation of laser beam propagation on space-to-ground and ground-to-space paths is carried out. 
The simulation is performed for different C„ height profile models in dependence on atmospheric turbulence strength. 
Atmospheric turbulence severely degrades the performance of ground-to-satellite optical links. Using the wave to be 
passed from satellite to the optical ground station as the reference wave, it is studied the effectiveness of adaptive 
correction of laser beam propagating from the ground to satellite. Different schemes of adaptive correction are 
considered, namely, ideal phase conjugation, correction based on information about reference wave phase restored by 
mean least square procedure, correction with the use of subapertures. The effectiveness of the correction in case of 
moving with the wind turbulent inhomogeneities is assessed as well. 

The research was supported by the Russian Foundation for Basic Research Grant 05-00-64033. 

Bl-13 
SOLUTION OF THE TOMOGRAPHY PROBLEM FOR HETEROGENEOUS ABSORPTING MEDIA 

V.P. Yakubov and D.V. Losev 
Tomsk State University, Tomsk, Russia 

yvlp@ic. tsu. ru 

The tomography problem for heterogeneous media with arbitrary constant absorption is discussed in the paper. 
Up to now this problem first formulated by Cormack in 1963 has not been solved. Well-known solution based on 
using the Abel transform were restricted limit events with absorption considering for heterogeneities axial symmetry 
and arbitrary heterogeneity distribution for absorption absence. For decision new integral transform is used which 
generalizes the existent methods. Applicability of the obtained integral transform to decision of Cormack problem is 
proved analytically using proof of key identity on the base of complex variable function theory and calculation of 
residue in infinity point. 

Obtained decision is general enough and can be used for increase of reconstruction accuracy in different 
problems of tomography and therapy when influence of absorption effects is appreciable. 

The work is supported by grants of Russian Foundation for Basic Research No. 01-02-17233-a and Ministry of 
Education of Russian Federation No. TOO-2.4-2119. 

Bl-14 
SIMULATION OF GAUSSIAN BEAM OPTICAL SCINTILLATION 

A. Belmonte* and L.C. Andrews^ 
^Polytechnic University of Catalonia, Barcelona, Spain 

•^University of Central Florida, Orlando, USA 

The simulation of optical propagation permits to examine the irradiance behavior on the presence of refractive 
turbulence under general atmospheric conditions and arbitrary beam specifications. Simulations have been shown to 
be an appropriate and flexible tool to provide accurate Gaussian beam solutions to the higher moments of the field. 
Beam-wave irradiance fluctuations are due to two relatively distinct processes. The -first cause is similar to 
scintillation for plane and spherical waves, i.e., the generation of a speckle-like pattern superimposed on the beam 
irradiance profile. 

We will refer to on-axis scintillation. The second process, describing an off-axis scintillation, is the effect of 
beam wander and beam-shape changes upon the received irradiance. This viewpoint provides clearer insights into 
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beam-wave behavior. In this paper, the normalized irradiance variance of a Gaussian beam is examined numerically 
with the purpose of showing how intensity fluctuations depend on the assumed shape for the spatial power spectrum 
and to understand the effects of a finite outer scale in addition to the inner scale cutoff in both on-axis and off-axis 
irradiance components. 

Bl-15 
ADAPTIVE OPTICAL SYSTEM FOR TURBULENT FLUCTUATIONS OF THE LASER BEAM 

A. Rukosuev, A. Aleksandrov, V. Zavalova, V. Samarkin, and A. Kudryashov 
Institute on Laser and Information Technologies RAS, Shatura, Russia 

kud@laser. ru 

The adaptive optical system based on bimorph deformable mirror, Shack-Hartmann wavefront sensor and the 
control unit was worked out. 

Wavefront semipassive bimorph corrector was the key element of the system. The number of the controlled 
electrodes used in our system was 18. Seventeen electrodes were made as a part of sector and one round electrode to 
compensate for general defocus of the wavefront. 

To measure the wavefront we suggested to use the standard Shack-Hartmann wavefront sensor with the lens to 
match the sizes of the laser beam and active crystal of the CCD. Worked out software allowed to measure the 
variation of the wavefront in the real time (25 frames per second). The amplitude (P-V) of the measured low-order 
aberrations with the help of such sensor was 10 |i. Accuracy of the measurements was better than 0.04 \i. 

Control unit allowed to apply the voltages in the range of -300 - -1-300 V with the frequency up to 100 Hz to 
all 18 channels of active corrector. The control of this unit was driven through PC. 

Two deformable mirrors were used in experimental setup of adaptive optical system - one mirror to introduce 
various aberrations of the wavefront (that mirror was controlled manually) and second one - to compensate for the 
aberrations of the wavefront. In order to verify the efficiency of beam correction the laser beam analyzer was 
introduced into this system. Beam analyzer evaluated the focal spot of the beam. 

To control for the wavefront we used the closed-loop software based on phase conjugation algorithm. On the 
first stage the calibration of the sensor was carried out - the reference picture was stored in computer memory. Then 
the response functions of the electrodes of bimorph corrector were determined. We applied some arbitrary set of 
voltages to first deformable mirror to introduce wavefront distortions into the laser beam. This wavefront was 
measured by wavefront sensor. Then the voltages to be applied to all electrodes of the bimorph mirror were 
calculated. These voltages were applied to electrodes of our second corrector. 

Bl-16 
ESTIMATE OF WIND VELOCITY FROM MEASUREMENT OF VARIANCE OF VELOCITY 

OF OBJECT IMAGE CENTROID DISPLACEMENT 

A.L. Afanas'ev, V.A. Banakh, and A.P. Rostov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

afanasiev@iao. ru 

In the paper the results of theoretical analysis of dependence of velocity of object image centroid displacement 
on atmospheric wind velocity fluctuations are presented. It is shown, that the variances of first temporal derivatives 
of components of vector of image centroid displacement are directly related with the effective wind velocity in 
atmosphere. The possibility of estimate of mean wind velocity and its variance from measurement of variance of 
velocity of displacement of image centroid of object viewed through a turbulent atmosphere is demonstrated. 

Bl-17 
ITERATIVE ALGORITHMS TO SOLVE PHASE RETRIEVAL PROBLEM 

BASING ON NONCOHERENT SOURCE IMAGE 

S. Chernyavskii, G. Degtyarev, A. Makhan'ko, and A. Chernyavskii 
Tupolev State Technical University, Kazan, Russia 

chernyavsky@kai. ru 

The phase retrieval problem (FRP) is put into discussion. We discern FRP basing on as images of point source 
(FRPl) as unknown extended source (FRP2) and consider each of these problems separately. 

We assume, there is a possibility to introduce a number S of controlled-phase-changes. It allows to get the same 
number S of images of the same source. For image measurements It also lets us to mitigate a noise influence to the 
FRP solution, and in the case of FRP2 it let us to eliminate the unknown source from the FRP solution. 
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It is known that FRPl can be come to a taslc of general point finding of two known sets (GPF(2)KS). This task 
can be solved using an effective iterative Gerhberg - Zaxton algorithm. We show that this theory can be applied to 
the FRP2-case. 

We present a new approach to study of GPF(2)KS, named a Size Extending Method. It is based on an idea of 
non-negative functional of convergence from the points of known sets that can be equal to zero only in case if these 
points are coincident. 

The method of GPF(2)KS is determined by a choice of the functional of convergence and the method of its 
optimisation. 

One of the possible version methods is the Gerhberg - Zaxton algorithm mentioned above. Here, the functional 
of convergence is a distance between two points of known sets and a minimisation is realised by the coordinate-by- 
coordinate descent. 

We suppose the iterative algorithms based our Size Extending Method. These algorithms are more effective and 
efficient than the Gerhberg - Zaxton algorithm and allow to increase the rate of convergence. 

Bl-18 
ACCURACY INCREASING OF CORRELATION MEASUREMENT BY NONLINEAR 

TRANSFORMATION OF SIGNALS 

S.A. Chudinov 
Institute for Optical Monitoring SB RAS, Tomsk, Russia 

sch@iom. tsc. ru 

Correlation methods are broadly used for the speed measurement of moving objects, for positioning the 
astronomical instruments in the adaptive optics. However, possibility of such measurements is defined significantly of 
characteristics of signals taken from under investigation objects. For the low-contrast objects, creating signal with 
the narrow band spectrum, correlation function can have the weakly defined maximum that greatly reduces accuracy 
of measurements. On it the boundary conditions influence also. 

It is known that nonlinear transformations of signal expand its spectrum and consequently narrow its correlation 
function. However not wholly clear how to choose a type of such transformation, what limits of class of input 
signals, and what influences upon the end result. 

The results of numerical experiments how to sharp the correlation peak of model signals and signals from the 
natural experiments are demonstrated in the paper. Done findings on comparative features of different nonlinear 
transformations. 

Bl-19 
VARIABILITY OF COEFFICIENT OF TERRESRIAL REFRACTION IN TRANSBAIKALIAN REGION 

N.Ts. Gomboyev 
Department of Physical Problems, Buryat Scientific Center SB RAS, Ulan-Ude, Russia 

ofp@bsc. buryatia. ru 

The paper presents evaluation of climatic variability of the main characteristics of optical refraction, i.e. 
coefficient of terrestrial refraction K according to aerological sounding data in Transbaikalian region in the lower 
900-m atmospheric layer. The daily observation data for two years on continental (Krasny Chikoy) and coastal (Ust- 
Bargusin) station in winter and summer months have become the initial materials. The vertical gradients of air 
refraction index of optical gn range in 2-300 m and 2-900 m layers and their mean square deviations CTg. The values 
of terrestrial refraction coefficient K = -agn and their mean square deviations a/f '. 

In settlement Krasny Chikoy the average seasonal values /C H o/f in 2-300 m layer vary: in winter K = 
= (0,24-0,43), o/c= (0,11-0,13); in summer /C = (0,14 - 0,24), CTK-= (0,04 - 0,08). These values are 
considerably larger than generally accepted average value K = 0,16'. 

The analysis of data obtained shows that irrelevantly of the point of measurements and the season of the year 
maximal values /C H a/f are observed at night, and minimal values - at noon of the diurnal variations. Maximum of 
K H a/f is observed in winter and minimum - in summer, if seasons are compared. 

Let us compare the results obtained in Krasny Chikoy at day-time of the summer months with Ref. 2 where 
values K were determined by the method of geodesic leveling at the same hours of the summer days. (Table) 

Region of 
measurements 

Thickness of layer, 
m 

K crx ■■^-max ■K^min 

Transbaikalian 
Eastern Siberia 

2-300 
200-400 

0.16 
0.157 

0.05 
0.03 

0.33 
0.23 

0.02 
0.10 
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As we see, statistical characteristics of K, which have been obtained by two different methods are in good 
agreement, that testifies to the possibility of using aerological data for evaluation of optical refractional climate. 

1. A.V. Alexeyev,  M.V. Kabanov,  and  I.F. Kushtin,  Optical  Refraction in Atmosphere (horizontal tracks). 
Novosibirsk, Nauka, 1982. p. 159. 

2. I.I. Sadovsky, Geogesy and Cartography, Moscow, "Nedra", Xs 11, 7-10 (1966). 

Bl-20 
RESEARCH ON REFRACTIONAL INDEX OF ATMOSPHERE IN AN OPTICAL RANGE 

N.Ts. Gomboyev 
Department of Physical Problems, Buryat Scientific Center SB RAS, Ulan-Ude, Russia 

ofp@bsc. buryatia. ru 

The paper presents the results of a research of variability of refraction index of the lower 900-m atmospheric 
layer in optical TV wave range basing on two-year aerological data of daily observations on two stations in 
Transbaikalian region for a winter (January) and three summer (June-August) month. Values N have been 
determined by a formula' N = 77,6 - P/T for height 2,300 and 900 m, counted from ground surface for every 
period of time and season of the year. Then the vertical gradients of refraction index gn have been determined for 
layers 2-300 m and 2-900 m and their mean square deviations cjg (Table) 

Table 

Seasonal values of g„ 

Season 
2-300 m 2- -900 m 

Station g« lO^m-i CT„ 108m-< g« 108m-< (T„ 108m-< 

Krasny Chikoy 

Ust-Bargusin 

winter 
summer 

winter 
summer 

-5.8 
-3.0 

-5.4 
-3.3 

2.3 
1.1 

1.5 
0.9 

-4.7 
-2.5 
-4.1 
-2.8 

1.1 
0.4 

0.9 
0.4 

The analysis of tables and plots shows that: 1) on both stations and heights day and night variations of N, |g„| H Og 
in winter as well as in summer possess one maximal value at night, and one minimal value at noon; 2) in annual 
variations of N, |g„| H Og a maximal value is observed in winter, and a minimal value - in summer. The Table testifies 
to a smoothening influence of the Lake Baikal (Ust-Bargusin) on |g„| and the amplitude of its variations (wg). 

In the paper curves of diurnal and seasonal variations of N, |g„| H Og; integral curves of g„ distribution will be 
presented; variability of refraction index for waves of optical and radio ranges.2 

The results of the research present the opportunity of the wider use of aerological data for evaluation of optical 
range wave propagation in various physical-geographical regions. 

1. M.A. Kolossov, A.V. Shabelnikov, Refraction of electromagnetic waves in atmosphere of Earth, Venus and 
Mars. Moscow, Soviet Radio, 1976. p. 219. 

2. N.Ts. Gomboev,   Ch.Ts. Tsydypov,   Refractional   properties   of   the   atmosphere   of   continental   regions. 
Novosibirsk, Nauka , 1985. p. 126. 

Bl-21 
EQUATION FOR AN AVERAGE FIELD OF A WAVE IN STATISTICALLY 

ANISOTROPIC RANDOM MEDIUM 

E.Z. Gribova and A.I. Saichev 
Nizhny Novgorod State University, Nizhny Novgorod, Russia 

gribova@rf. unn. runnet. ru 

To the present time the waves propagation in large-scale randomly inhomogeneous media is investigated full 
enough. In most of the works on the given subjects the inhomogeneities of medium are assumed statistically isotropic. 
However one often comes up against scattering of waves by inhomogeneities that are extended along the direction of 
an incident wave. For example, one can point out the inhomogeneities of ionosphere, random internal waves in the 
ocean, the molecules of thermotropic liquid crystals, chloroplasts of algae and plants. 

It is conveniently to analyze the waves statistics in cases mentioned above on the base of equations for moment 
functions of wave. However, when the equations are derived, it is necessary, in contrast to the case of statistically 
isotropic media, to exceed the limits of Markov's approximation, in order to take into account the finite longitudinal 
correlation scale of the medium inhomogeneities. In the present paper the closed integral-differential equation for the 
average field in a medium with the spindle-shaped inhomogeneities oriented along an incident wave propagation is 
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derived with the local Chernov's method. The diffraction on inhomogeneities and the alteration of extinction with 
small changes of propagation angles are taking into account. 

The parameters of the problem under consideration are the transversal correlation scale with respect to the 
longitudinal one (the angle of anisotropy Gg) and the angle of diffusion Gj describing diffraction on the medium 
inhomogeneities. The analysis of the derived equation is accomplished in the cases of weak (Ga»Gd) and strong 
anisotropy. If anisotropy is weak and the wave propagates under small angles to the longitudinal axis the equation 
becomes the well-known average field equation in the Markov's approximation. And in the case of strong anisotropy 
the extinction decreases owing to diffraction on the strongly stretched inhomogeneities. 

Bl-22 
RANDOM WANDERINGS OF LASER BEAMS UNDER THE EFFECT 

OF A TURBULENT JET OF AN AERO-ENGINE 

I.V. Ivanova,* D.I. Dmitriev,* V.S. Sirazetdinov,* and D.H. Titterton^ 
^Research Institute for Complex Testing of Optoelectronic Devices, Sosnovy Bor, Russia 

svs@sbor.spb.su 
^DERA, Farnborough, UK 

The results of experimental measurements of dispersion of a laser beam centroid's random wanderings for beams 
disturbed by a high-speed turbulent aero-engine jet stream are presented. The duration of light pulses radiated 
synchronously at wavelengths of X, = 1.06 and 0.53 microns did not exceed 50 ns, which made it possible to record 
"instantaneous" far-field distributions of radiation intensity. 

In each experimental cycle that differed from one another by geometry of experiment (beam diameter of 10 or 
30 mm, different angles of beam-jet intersection) not less than 1500 frames were recorded in the computer. The range 
of measured values for dispersion of the laser beam wanderings depends on conditions of experiment and varies 
within 60-i-180 urad for X=1.06 microns and within 110^240 ^rad for X = 0.53 microns. A certain difference in 
dispersion of beam wanderings in horizontal and in vertical (orthogonal to jet's axis) directions has been detected. 

The results have been analysed and obtained data were interpreted subject to the beam image recording 
technique. 

The analytical model to calculate dispersion of laser beam's wanderings agreeable with experimental data is 
presented. The results of the experiment have allowed it to estimate the type of a high-frequency component of 
refraction index fluctuations spectrum In the jet, which supplements von Karman's spectrum for a turbulent medium. 

Bl-23 
FLUCTUATIONS OF INTENSITY OF A LASER BEACON REGISTERED SIGNAL 

G.A. Kaloshin and V.V. Nosov 
Institute of Atmospheric Optics SB RAS, Tomsk 

gkaloshin@iao. ru 

The operation characteristics of a laser beacon assume the formation of orientation sectors by a scanning laser beam. 
In this case the frequencies of horizontal and vertical scans differ by several hundreds Hz. As a result, the registered 
signal consists of a packet of pulses, which resulting (generating) line repeats the laser beam intensity distribution. The 
quantity of pulses of the packet at a level of threshold detection for a fixed receiver varies in the course of time. 

The paper present the results of examinations of a combined effect in a registered signal of scanning peculiarities 
of laser beams and intensity fluctuations In the turbulent atmosphere for horizontal paths. The schematic of the 
experimental set up for measuring the shape and duration of registered pulses of a laser beacon is given on the basis 
of a laser dosimeter ILD-II. The estimates of relative RMS of Intensity fluctuations using a receiver with the aperture 
of radius l-f-4; 50- 10-3 ^ for different turbulent conditions of propagation and for paths, reaching values from units 
up to ten kilometres, are compared to measured a signal fluctuations due to scanning. The range of variation of a 
registered signal is estimated at combined effect of both factors; the corresponding variations of luminosity are also 
estimated at visual recording. 

The taking account of a combined effect of the turbulent atmosphere and the character of scanning is important 
both for obtaining quantitative information of signal fluctuations and for the development of engineering solutions 
on the decrease of this effect. 
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Bl-24 
INFLUENCE OF THE TURBULENT ATMOSPHERE ON RANGE OF MEASURING 

OF DIRECTIONS BY AN OPTICO-ACOUSTIC INTERFEROMETRIC METHOD 

G.A. Kaloshin and I.P. Lukin 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

gkaloshin@iao. ru 

In the last few years the optico-acoustic methods are widely used both when analysing the amplitude and phase 
structure of the optical images and a realisation of scanning of laser beams in space. At synchronous scanning of two 
laser beams in the field of their superposition the waves interference is formed. The intensity of a result oscillation is 
uniquely linked with a direction to a source. These are two advantages of optico-acoustic methods, namely, a 
possibility of laser beam scanning with high resolution and quick operation a simultaneous possibility of setting 
directions and stipulate their use in the problems of laser navigation. 

It is known that the possibility of recording of contrast of an interference pattern is determined by the value of 
a degree of coherence. Therefore of interest is the estimate of the range of transmission of the method depending on 
the turbulence intensity on the route and geometry of the scheme. 

For estimates the solution of the equation for the function of mutual coherence of the second order is used. 
The estimates are made for quantities of contrast, being equal to 0,1 and 0,5; structural parameters of the 

atmospheric turbulence, being equal to 10"'6l0~'3 m~2/3; for distances between centres of the radiating apertures, being 
equal to 1, 2, 3, 5, 10, 15-10~2 m and for the wavelength of 0.63 |im. The effect of geometry of the scheme and the 
radiation wavelength on the limiting detection range are analysed. It is shown that at quantity of contrast, being equal to 
0,1 and at average values of the turbulence intensity the limiting visibility range varies from hundreds of meters up to 10 
and more km, and the increase of the wavelength essentially extends the range of operation of the method. 

Bl-25 
METHODS OF REGISTRATION AND STATISTICS OF DISLOCATIONS ON THE PATH 

OF GAUSSIAN BEAM PROPAGATION 

F. Yu. Kanev, V.P. Lukin, and L.N. Lavrinova 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

kanez)@iao. ru 

The code is developed that simulates the propagation of a laser beam in a turbulent atmosphere. The application 
includes several algorithms of dislocation detection, graphical interface of the program allows one to see in great 
details the close vicinity of dislocation point, and in this manner to asses the precision of algorithms. 

Two algorithms of registration were analyzed. According to the first algorithm the dislocation is detected as a 
point of local minimum, an integral on the close loop around this point is approximately equal to 2 %. It was shown 
that precision of this algorithm is unsatisfying. Due to discrete representation of functions and interaction of the 
beam with grid edges, amplitude distribution is discontinuous, and under this conditions is practically impossible to 
account for local minimums. Their appearance can be caused by phase singularities or by imperfections of numerical 
model. According to the second algorithm the integral is taken around every point of the phase surface and the result 
of integration is compared with 2 Jt. 

The development of dislocations in the beam propagating along atmospheric paths is considered in the report. 
Dislocations were detected according to the first algorithm as well as to the second one. In both cases the statistics 
of dislocations is represented. Numerical experiments were performed on the path of 0.5 of diffraction radius (Zj). 
With the first algorithm the distribution of dislocations has a well pronounced maximum in the middle of the path 
(Z = Zd), in the second case the number of dislocation increase almost in direct proportion to the length. The 
analyses performed explains in both cases the peculiarities of dislocation distribution. 

Bl-26 
PECULIARITIES OF PHASE CONJUGATION WITH DIFFERENT WAVE LENGTHS 

OF SOURCE AND BEACON RADIATION 

F.Yu. Kanev,* V.P. Lukin,' and N.A. Makienova^ 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

kanezj@iao. ru 
^Tomsk Polytechnic University, Tomsk, Russia 

kft@ce. cctpu. edu. ru 

Efficiency of adaptive correction for turbulent distortions of laser beams was considered in the report on the 
base of phase conjugation algorithm with different ratios between wave lengths of incident and beacon radiation and 
different parameters of the atmosphere. As a figure of merit was taken a parameter proportional to the total beam 

124 



Session Bl 

power registered in an aperture of given radius. It was shown that efficiency of control decreases then wave length of 
incident beam differs from a beacon source. This decrease could be less pronounced if an algorithm of phase scaling 
for a beacon radiation is implied. 

Efficiency of control decreases more sharply with increase of turbulent aberration intensity, especially under 
conditions of phase dislocation development in the beacon radiation. In this case even with scaling of phase surface 
the efficiency of control is low. 

Bl-27 
ADAPTIVE FOCUSING OF RADIATION PROPAGATING THROUGH 

PHASE SCREEN FORMING A SINGLE DISLOCATION IN REFERENCE WAVE 

V.V. Kolosov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

kvv@iao. ru 

It is well-known that during the propagation of the wave field in a turbulent medium it acquires a speckle- 
structure, and an appearance of dislocations in a reference wave essentially tells on the conditions of the adaptive 
focusing of radiationl'2. In the paper the test problem is considered to reveal a role of a single dislocation. For this 
case the phase correction of Gaussian beam propagating into the receiving plane through a single phase screen is 
considered. The phase screen satisfies the following conditions. On the one hand, during the propagation through the 
given screen a single dislocation is formed in a reference wave. On the other hand, a form of the screen allows an 
analytical solution for a field distribution behind the screen to be obtained. Analytical solution has been used as a 
test to control an accuracy of the numerical calculations performed on the base of the parabolic equation. To solve 
the equation the method of splitting by physical factors and the method of fast Fourier transform2 have been used. 
As a reference source the narrow Gaussian beam has been used. Geometry of the problem has been selected thus that a 
reference beam can be considered as pointwise. Location of the screen between the receiving and radiating planes has 
been varied. The Strehl ratio has been used as a performance criterion of phase correction. Calculations have shown that 
even for the ideal phase correction a presence of a single dislocation in a reference wave can cause an essential decrease 
of the effectiveness of focusing of radiation. The Strehl ration had the values that were lesser then 0.75. 

1. M.A. Vorontsov and V.I. Shmal'gauzen, Principles of Adaptive Optics. Moscow, Nauka, 1985. 
2. V.P. Lukin and B.V. Fortes,  Adaptive Formation of Beams and Images in the Atmosphere. Novosibirsk, 

Publishing House of SB RAS, 1999. 

Bl-28 
PIEZOCERAMIC DRIVER FOR TWO-COORDINATE CONTROLLING OF MIRROR ANGLE 

N.N. Botugina, O.N. Emaleev, P.A. Konyaev, V.P. Lukin, L.V. Antoshkin, and A.P. Vankov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

lukin@iao.ru 

Applications of adaptive optical systems are giving possibilities for essential  improving images quality in 
astronomical and solar telescopes under the compensation of distortions of wave front due to atmospheric turbulence. 

Adaptive    optical    systems    of    first    order    are    doing    of 
Technical performance of controlling mirror compensation  tilts  of wave  front  for receiving  irradiance to 

stabilize spatial position of image of object. As for correction 
element in similar systems is used two-angles controlling mirror. 
We are creating similar mirror for stabilization of fragment of 
image of solar disk on entrance of specrograph of Big Solar 
Vacuum Telescope of Institute of solar-terrestrial physics of 
RAS. 

Piezoceramic driver for two-coordinate controlling of angle 
mirror position is containing electronic box and executive mean, creating on the base miltielemental piezoceramic 
discs for piezoceramic kinds CTC-19. 

For controlling of piezoceramic actuators are developing amplifier with capacity Cjj = 0,5 MF, voltage ± 300 V 

in frequencies range 0-180 Hz. 
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Maximum of turning angle, rad ± 2 ■ 10-'< 
Resonance frequency, KHZ 2 
Working diameter of mirror, MM 76 
Thickness of mirror, MM 10 
Mass of mirror, g 150 
Capacity of actuator, MF 0.5 
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Bl-29 
IN THE MATTER OF INTERRELATIONSHIP OF OPTICAL, ELECTRIC, 

AND METEOROLOGICAL PARAMETERS OF THE ATMOSPHERE 

E.V. Ovcharenko,* V.F. Donchenko,* and V.T.Kalayda^ 
'Siberian Physical-Technical Institute, Tomsk, Russia 

^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 
jhon@elefot, tsu. ru 

The study of optical radiation propagation in random inhomogeneous media requires to take into account a set of 
the processes effecting on a propagation medium. For example, the meteorological and electric processes relate to 
such ones. In one's turn, the afore-mentioned processes have interrelationship. To determine a contribution of a set of 
meteorological parameters into the electric field strength the synchronous measurement of the electric and 
meteorological parameters has been carried out. Based on these measurements the regression model of their 
interrelationship has been constructed. Basic parameters effecting on the twenty-four-hour dynamics of the electric 
field strength are the temperature and atmospheric humidity. 

BI-30 
HOW TO PHASE AN INVERSE LIGHT WAVE IN THE STRONG FLUCTUATION CONDITION 

V.A. Sennikov,* P.A.Konjaev,* V.P. Lukin,* and V.A. Tartakovsky^ 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

wsen@iao. ru 
-^Institute for Optical Monitoring SB RAS, Tomsk, Russia 

In adaptive optics an inverse wave is formed, illuminating the adaptive mirror by a wave of the simple form, for 
example, with the constant amplitude and phase. This mirror reproduces the phase, which ceases to be a continuous 
function of two variables, when strong fluctuations are realized or at appearance of optical vortices, localized around 
the light intensity zeroes in the measured aperture plane. The phase of the optical vortex is not defined in the zero 
points, screwed in its neighborhood, but the wave amplitude is small there, therefore the zero neighborhoods cannot 
essentially influence on the wave as a whole. However the wave at inversion has the same amplitude for all portions 
of the adaptive mirror, and this fact disproportionately raises the vortex influence and contributes errors into the 
adaptive system operations. 

To eliminate these difficulties it would be possible to use a shutter for the zero neighborhood or to apply two 
adaptive mirrors, phasing them in this region distinguished on Pi/2 and then superposing two waves from these 
mirrors at the output of the system. In any case it is inexpedient to measure the phase in the neighborhood of 
probable optical vortices, where intensity is small; it is enough to locate these areas into the aperture. 

As a result of numerical experiments we have known how to operate there. Our methods to measure the phase 
and to phase of adaptive mirror, which may be useful for adaptive optics in conditions of the strong fluctuations, are 
considered in the paper. 

BI-31 
BEHAVIOR FEATURES OF RADIATION INTENSITY FLUCTUATIONS IN A SATURATION RANGE 

AT PROPAGATION IN AN ABSORBING TURBULENT ATMOSPHERE 

A.A. Suvorov* and R.Kh. Almaev^ 
'RSSC Institute of Physics and Power Engineering, Obninsk, Kaluga region, Russia 

suvorov@ippe.rssi.ru 
^Institute of Experimental Meteorology, Obninsk, Kaluga region, Russia 

skr@iem. obninsk. ru 

Electromagnetic wave propagation along prolonged paths in a turbulent atmosphere is accompanied by the 
occurrence of strong intensity fluctuations saturated with an increasing path length. The classical wave theory in 
random media explains the saturation phenomenon on the basis of an assumption that the formation of radiation 
statistical characteristics occurs only due to turbulent pulsations of the real component of the atmospheric 
permittivity. Such an approach does not given satisfactory agreement of the theory and experiment when comparing 
the higher statistical moments of radiation intensity. 

The paper gives the investigation results of radiation statistical features behavior along prolonged paths in a 
turbulent atmosphere with the account for not only the effect on the wave of the real but also of the imaginary parts 
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of the medium permittivity along with their correlations. It is shown that the account for the effect of the 
permittivity imaginary part random fluctuations is of most importance for the saturation range because the radiation 
fluctuations in this range are rather sensitive even to relatively small pulsations of the a;bsorption factor. 

The expressions for the radiation intensity statistical moments are obtained in the paper. A detailed investigation 
of a relative variance of the intensity fluctuations was made. It is shown that the range where the saturation are 
realized and the saturation rate are governed by the effect of absorption pulsations on the wave and the transition to 
the saturation range is accompanied by extremely nonmonotonous behavior of intensity fluctuation variance 
depending on the length of the path. Over the intensity statistical moments the intensity probability distribution 
function was retrieved. A comparison of the distribution function with the functions obtained experimentally was 
made. An effect of additional mechanisms of radiation stochastization on the behavior of the distribution function in 
the region of fading is discussed. 

Bl-32 
ALGORITHM FOR THE PHASE RECONSTRUCTION FROM THE DATA 

OF COMBINED WAVEFRONT SENSOR UNDER CONDITIONS OF STRONG SCINTILLATION 

V.P. Aksenov and O.P. Tikhomirova 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

tov@iao.ru 

The combined computational algorithm is proposed for retrieving the optical wave singular phase under 
conditions of the strong turbulence. The input data for the phase reconstruction are the measurements of wavefront 
slopes and longitudinal intensity gradient (curvature sensing). The algorithm is based on the phase reconstruction 
theory proposed by the authors before. This theory allows for the vortical and potential properties of the wavefront 
slope vector field and uses strict integral expressions relating the slopes to the divergence and curl of the slope vector 
together with the differential form of the low of energy conservation. The algorithm takes into account that a real 
wavefront sensor measures the Poynting vector values average-weighted over a subaperture. These values coincide 
with the phase partial derivatives for the pointwise subaperture. Numerical simulation shows a reliable operation of 
the developed algorithm even in the case of comparatively small number of the subapertures and essential reduction 
of random error of the slope measurements. 

Bl-33 
PROPAGATION OF A LASER BEAM THROUGH A CONVECTIVE COLUMN OF A FIRE 

V. M. Sazanovich, A.L. Afanas'ev, A.P. Rostov, and R.Sh. Tsvyk 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

tsvyk@iao.ru 

In this paper the outcomes of experimental researches of fluctuations of intensity and displacement of the image 
of a laser beam, past through a layer of a convective column above a zone of a fire are considered. The measurements 
of fluctuations of parameters of a beam were accompanied by measurements of fluctuations of temperature and wind 
speed, lapse rates of temperature. In experiment the conditions of local forest fire are implemented at combustion of 
fallen of needles of a cedar. The spectra of fluctuations, correlation functions and dispersions of processes are 
analyzed. 

The work was supported by Russian Foundation for Basic Researches (Project No. 00-02-16747) 

Bl-34 
PHYSICAL MODELING OF WAVE PROPAGATION IN 

INCIDENTALLY HETEROGENEOUS MEDIA 

I.L. Volkhin and N.N. Korotaev 
Perm State University, Perm, Russia 

volkhin@psu.ru 

The wave propagation in incidentally heterogeneous media formed by dielectric particles is studied by method of 
physical modeling. The point of modeling is increasing incident radiation wavelength in comparison to the 
wavelength of visible light, approximately by lO^. The dimensions of particles were also increased by 105 times. 
Thus, the model radiation wavelength was k « 3.2 cm, and the sizes of model particles were within the limits 
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between 1 and 30 cm. The microwave refractive index for the model particles substance was equal to that of the 
actual particles for visible light. The model particles were made of paraffin wax with magnetic permeability |i = 1, 
refractive index n = 1.5 and dielectric loss tangent tanS ?s lO""* for the wavelength ^ ~ 3 cm. In order to model 
absorption, paraffin for the particles was filled with a carbon powder. 

Incidentally heterogeneous media contained cubic particles with rib dimension a being smaller, larger, or 
comparable with X. Propagation and reflection of radiation by single-row and multiple-row ensembles were studied. 
The relations of directional transmission factor T and reflection R on diffraction parameter p = na/'k for ensembles 
with various overlapping and absorption factors, are obtained. Enlightenment effect in single-row layer with increase 
of particles packing density, is discovered. The conditions are retrieved at which T vanishes. In multiple-row layers 
with weak absorption, the effect of repeated radiation scattering is found. 

The relation of particle attenuation factor Q on parameter p is computed. 

Bl-35 
PECULIARITIES LASER RADIATION FLUCTUATIONS IN PRECIPITATION 

N.A. Vostretsov and A.F. Zhukov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

In report, describes peculiarity fluctuation in direct and scattered radiation in precipitation was determined in 
experiment, obtained as compared with to fluctuation in atmosphere without precipitation. Experiments was made in 
snowfall, rain, fog and in turbulent atmosphere. In report we analyzed of level fluctuation, autocorrelation function , 
temporal frequency spectrum and probability density fluctuations. 

The work was partially supported by the Russian Foundation for Basic Research, Project No. 99-02-19923. 

Bl-36 
PROBABILITY DISTRIBUTION OF FLUCTUATIONS OF LASER SIGNAL IN SNOWFALL 

N.A. Vostretsov and A F. Zhukov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

In report, results of the analysis of the probability distribution of fluctuations of laser signal in snowfall in the 
direct and scattered radiation are presented. 

Selection of model distributions for approximating experimental distributions were made different methods. We 
used: method of straightened diagrams for the probability density and the probability integral; method of least 
squares; method of higher-order moments; method of maximum likelihood; by x^ ~ criterion and the Kolmogorov 
criterion, also the method joint consideration two different distributions taking into account fluctuations spectrum. 

The work was partially supported by the Russian Foundation for Basic Research, project No. 99-02-19923. 

Bl-37 
MICROWAVE TOMOGRAPHY - EXPERIMENTAL MODEL 

V.P. Yakubov and S.A. Slavgorodsky 
Tomsk State University, Tomsk, Russia 

yvlp@ic. tsu. ru 

One of basic problems originating at implementation microwave tomography of inhomogeneous mediums, 
consists in necessity of the registration of effects of multiple interaction. The development of these effects does not 
allow transferring known methods x-ray tomography on a radio range. The solution of a problem is represented and 
the experimental model of radio tomography of a centimeter wave band grounded on usage of effect of a double 
focusing is described. For creation of this effect two lenses, manufactured of plasters having a diameter 32 cm are 
used. Placed on distance 90 cm these lenses have allowed creating in space between them the localized wave channel 
as a region of length 30 cm and diameter 3 cm. The measurement of amplitude-phase perturbations of a field was 
carried by a meter of complex transmission factors P4-34. 

With the help of created device is carried out tomography scanning of a series of test inhomogeneous plants 
manufactured from plastics. The level-by-level scanning was carried out by means of linear shifts and rotation of 
investigated plants. For automation of measurements and handling the system LabVIEW5 is used. Is shown that the 
adequate exposition of diffraction effects in this channel is given within the framework of a phase approximation of 
Huygens-Kirchhoff method. The deriving tomography is reduced to sequential usage of operations: deconvolution, 
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nonlinear restoring of a complex phase on an axes of a beam, method the Fourier of synthesis. The reached exactitude 
of restoring of structure of plants has the order 1/3 from a working wavelength. 

The work is supported by grants of Russian Foundation of Basic Research No. 01-02-17233-a and Ministry of 
Education of Russian Federation No. TOO-2.4-2119. 

Bl-38 
REPRESENTATION OF RANDOM OPTICAL WAVE PHASE IN THE 

BASIS OF EIGENFUNCTIONS OF PHASE CORRELATION FUNCTION 

E.V. Zakharova, Yu.N. Isaev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

zev@iao. ru 

Optical wave is distorted passing through the turbulent atmosphere. In adaptive optics during the compensation 
of these distortions a phase of optical wave is often represented as an expansion with random coefficients. The 
specific character of a problem determines a choice of the orthogonal functions for this expansion. 

The most often Zernike polynomials are used for representation of distorted phase because they have a simple 
analytical expression and their first modes coincide with the classical aberrations. However, the best basis is the 
eigenfunctions of the Fredholm integral equation which kernel is a phase correlation function (in adaptive optics it is 
named often as Karhunen-Loeve-Obukhov (KLO) equation) give us independent expansion coefficients and minimal 
expansion error for fixed number of expansion terms. 

A process to obtain the KLO functions is not a simple mathematical procedure, moreover the KLO basis is 
changed when a state of the atmosphere is changed. Therefore authors have derived the KLO functions represented in 
terms of Zernike polynomials^ and then developed the effective method to represent a random phase using the matrix 
relations between the phase expansion coefficients in different bases: Zernike, KLO, Walsh, and Haar.2 The method 
has been obtained for the Kolmogorov model of turbulence which is valid only within the inertial range of 
turbulence. Authors have developed the algorithm to obtain the KLO functions allowing for the outer scale of 
turbulence (von Karman model).^ 

Authors investigate in numerical experiment the representation of random wave phase in terms of the KLO 
functions obtained with the use of the phase correlation function calculated from experimental data, and also the 
algorithm to represent the phase correlation function with the Zernike expansion coefficients of distorted wave phase. 

1. V.P. Aksenov and Yu.N. Isaev, Atmospheric and Oceanic Optics 7, 947-954 (1994). 
2. Yu.N. Isaev and E.V. Zakharova, Atmospheric and Oceanic Optics 10, 959-966 (1997). 
3. Yu.N. Isaev, and E.V. Zakharova, Proc. SPIE 4167, 33 (2000). 

Bl-39 
EFFECT OF UNDERLYING RELIEF ON ASTRONOMICAL IMAGE TREMOR 

V.V. Nosov, V.P. Lukin, and E.V. Nosov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

lukin@iao. ru 

In the publication in Ref. 1 the theory of registration of underlying surface relief effect on the image tremor in 
ground astronomical telescopes has been developed. It has been proposed to select the location of astronomical 
telescopes so that in a sector of observations the steepness of a slope of underlying surface near a telescope was 
sufficiently high. In this case the standard deviation of the image tremor can be decreased by an order. 

In the present paper we compare the theory' and experimental results obtained to the present time (see, for 
example, Ref. 2) for the variance of astronomical image tremor in dependence on the zenith angle (zenith distance) 
of observed astronomical object and the steepness of slopes of underlying surface near a telescope. The comparison is 
carried out for various types of a surface including a mountain relief. 

Satisfactory agreement of the experimental data with the theory (including the data deviating essentially from 
the secant law) is shown if to take into account a type of a underlying relief in the location of an astronomical 
observation station. 

1. V.V. Nosov,   V.P. Lukin,   and   E.V. Nosov,   IV  Symposium   "Atmospheric  and   Oceanic  Optics".   Tomsk. 
Abstracts, 57-59 (1997). 

2. I.G. Kolchinskii, Optical instability of terrestrial atmosphere on observations of stars. Naukova dumka, Kiev, 
1967. 
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Bl-40 
PROPAGATION OF THE PARTIALLY COHERENT GAUSSIAN BEAM 

IN A TURBULENT REFRACTIVE MEDIUM 

V.V. Kolosov.i O.A. Ko!osova,2 V.V. Dudorov* 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

dvv@iao.ru, kvv@iao.ru 
^Tomsk State University, Tomsk, Russia 

The propagation of a partially coherent wave field in inhomogeneous media is investigated. The influence of 
refraction, inhomogeneity of gain (absorbing) medium properties and refraction parameter fluctuations on target 
characteristics of radiation are taken into consideration. Such problems arise in the study of power and coherence 
target properties of a single-pass laser, which resonator had the volume of a turbulent medium, inside structure of 
strongly absorbing inhomogeneous media, acoustic propagation in strong absorption conditions or optical propagation 
in clearing channels. 

The exact solution reduced to quadrature is obtained for the partially coherent radiation propagating through a 
turbulent medium with the Kolmogorov spectrum of fluctuations and a inhomogeneous distribution of the mean 
refractive index. On the basis of this solution the accuracy of calculations is investigated for the approached solution 
of the equation for a coherence function of the second order obtained by the effective ray-tracing technique^ 
corrected a turbulence and a inhomogeneity of a gain medium in the result of a propagation of a radiation with an 
arbitrary initial coherence. Numerical solutions obtained by the ray-tracing technique are adduced for the problem 
with an asymmetrical structure of a perturbation of the dielectric constant. 

1. V.V. Dudorov and V.V. Kolosov, Proc. SPIE. 3983, 154, (1999). 
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Session B2. NONLINEAR EFFECTS AT RADIATION PROPAGATION 
IN ATMOSPHERE AND WATER MEDIA 

B2-01 
LASER ACCELERATION OF SUSPENDED MICROPARTICLES 

S.E. Skipetrov* and M.A. Kazaryan^ 
^Moscow State University, Moscow, Russia 

skipetrov@mail. ru 
^Lebedev Institute of Physics RAS, Moscow, Russia 

kazar@sci. lebedev. ru 

Laser radiation can accelerate the particles suspended in a liquid or gas up to considerable speeds. The effect can 
be observed both in the laboratory conditions (for example, in suspension of polystyrene balls of micron dimension) 
and for the propagation of laser radiation in natural media (for example, in the atmosphere). In the last case the 
drops of aerosols and particles of dust are as such particles, and the effect of radiation consists not only of the 
acceleration of particles, but of the modification of their dimension, form etc. Thus, the scattering radiation modifies 
both the dynamics of scattering medium and the its microstructure that, in one's turn, changes a behavior of 
propagation of radiation itself etc. The problem becomes especially interesting for the large concentrations of 
particles when the scattering acquires the essentially multiple character. 

B2-02 
PHOTOLYSIS OF AQUEOUS SOLUTIONS OF PHENOLS UNDER POWERFUL UV EXCITATION 

V.A. Svetlitchnyi, I.V. Sokolova, T.N. Kopylova, R.T. Kuznetsova, 
O.N. Tchaikovskaya and E.N. Telminov 

Siberian Physical-Technical Institute, Tomsk, Russia 
kopylova@phys. tsu. ru 

The relation of a photolysis of organic and inorganic connections to conditions of excitation is widely known.'"3 
Changing a spectral distribution, the intensity and temporary characteristics of exciting radiation is possible to 
activate various mechanisms of photodegradation of a concrete molecule. 

The process of a photolysis even of simple molecules consists of large number of elementary photochemical 
reactions in which one take part not only molecules of researched compounds, but also the solvent, products of 
primary photoreactions etc. In case of complex organic compounds number of probable photoreactions is considerably 
increased, that makes difficult the analysis of a photolysis. However for comparison a photolysis under various 
conditions of excitation it happens enough to determine predominant path of photodegradation and to estimate a 
general efficiency of a photolysis in each case. 

In presented paper the photolysis of aqueous solutions two widely spread in atmosphere and hydrosphere organic 
ecotoxicants- phenol and parachlorophenol is studied at excitation UV by radiation of the exiplex KrCl laser 
(Epump = 7 mj, t = 7 ns, 1 = 222 nm, Al< 1 nm, f = 1H-2 HZ) and high-frequency exilamp of a glow discharge on 
same molecules (W = 5 W, t = 10 mcs, Al = 222 nm, 1 = 1 nm, f = 100 kHz). At a laser photolysis the power density 
of exciting radiation reached 50 MW/sm^, that produced non-linear absorption of solutions. A power density of 
radiation at lamp excitation « IMW/sm^. The efficiency of a photolysis by spectroscopic methods estimated. 
Comparison of lamp and laser photolysis is held. 

The researches are made with the purpose of development of highly sensitive methods of optical diagnostic of 
ecotoxicants, and so methods of their destruction. 

The work is supported by the Russian Basic Research Foundation (Grant No. 98-03-03059), Ministry of 
Education (Grant 2001-2002) and technological program "Scientific researches of a higher school on priority 
directions of science and engineering" the subroutine 010190 "Scientific researches of a higher school on an ecology 
and rational nature management". 
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1. V.Yu. Baranov, Yu.A. Kolesnikov, and A.A. Kotov, Quantum Electronics 28, 95 (1999). 
2. R.T. Kuznetsova, T.N. Kopylova, V.A. Svetlichnyl, and L.G. Samsonova, Optics and Spectroscopy 89, 564 

(2000). 
3. V.A. Svetlichnyi, R.T. Kuznetsova, T.N. Kopylova, I.V. Sokolova, O.N. Tchaikovskaya, and Yu.P. Meshalkin, 

Atmospheric and Oceanic Optics 14, 38 (2001). 

B2-03 
FORMATION OF A SECONDARY AEROSOL FROM PLASMA WITH A DISPERSE PHASE 

V.I. Bykaty and O.V. Gas'kova 
Altay State University, Barnaul, Russia 

perfilex)@phys. dcn-asu. ru 

The problem on frame of a secondary aerosol resulting intensive vaporization of carbonic particles and further 
process recondence is investigated at an optical discharge in a field of a laser radiation, and also research of main 
specifications of generatrix plasma and attendant effects. At effect on a carbonic particle the size about 500 mkm of a 
impulse radiation of the neodymium laser with a wavelength 1.06 nm and energy -500 Ji,x. descends processes of 
vaporization and recondence to formation of small-sized fragments, which one deposited on a substrate from an 
electrosheet copper. The microphotographs of fragments obtained with the help of a supermicroscope are adduced. 
The particle-size distribution is retrieved, and the sizes of fragments make from O.Olmkm up to l,2mkm, if there is a 
minor lobe of fragments of larger sizes. At usage as a seeding agent of fragments of graphite by the size about 
200 mkm, splitting last it was revealed not. It is possible to explain it to that during inertial holding of fragments of 
graphite in focal area there is their full vaporization. The fragmentation of sootflakes is explained to that owing to a 
high porosity the fragment has not time completely to get warm and is disintegrated on small-sized debris. The 
relation of speed of front formation of a secondary aerosol from plasma with a disperse phase is retrieved At 
measurement of speed of front the spectral method was used. The registration of front of plasma was made with the 
help of a photomultiplier with registration of glow on a line of oxygen with a wavelength 1 = 394 HM. The speed of 
front was determined on a signal delay given on a storage-type oscilloscope from a photomultiplier, concerning a 
driving pulse of the laser. The observed data have shown, that the relation of a square of speed to impulse energy is 
approximated by a symmetric function V^ (E) = 3.69E- 746. 

B2-04 
EFFECT OF VAPOR CONDENSATION ON THE PARAMETERS 

OF STEAM-GASEOUS CLOUD WHEN IT IS EXTENDING FROM THE SURFACE 
OF HIGH-MELTING PARTICLE UNDER THE LASER ACTION 

V.I. Bykaty and K.V. Solomatin 
Altay State University, Barnaul, Russia 

solomatin@phys. dcn-asu. ru 

The effect of a potent laser radiation on a high-melting aerosol fragment can be accompanied by vaporization. 
The vaporized matter, scattering with high speed about a local velocity of a note in a vapor, creates around of a 
fragment a steam-gaseous halation. As one of basic practices resulting in to change of a structure of an extending 
steam-gaseous cloud, it is necessary to consider condensation of vaporized matter arising owing to cooling a vapor at 
its almost adiabatic dilating. 

The formation of a secondary aerosol can be esteemed in two directions. At first, as a way of creation of aerosols 
with a very mesh size of fragments. Secondly, as the gear resulting in to padding power easing of a laser beam owing 
to an attenuation of radiation by secondary fragments. 

The solution of this problem was earlier conducted in a thermodynamic approaching, which one is rough enough 
for fragments, components actual atmospheric aerosols, that is at the sizes up to 50 microns. 

However it can be executed for a number of more applicable particular cases. The problem about pseudo-steady 
retraction of vaporized matter in vacuum with allowance for alteration of speeds of condensation appearing owing to 
reduction of vapor density at dilating, when on some spacing interval from a surface of a fragment process of 
condensation in general ceases. 

The numerical calculations demonstrate, that in a gas current extending from exhaling primary fragments by the 
size less of 50 microns, condensation practically does not go, and the value of a degree of condensation at a great 
distance from a fragment is little bit more than the initial value for a surface, that is the flow is practically single- 
phase. 
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For large fragments by the size more than 250 microns, both calculations, and the experiments demonstrate, that 
the degree of condensation reaches 30 %, and vapors on considerable spacing interval has time "to monitor" a 
supersaturation. 

B2-05 
SIMULATION OF PROCESSES OF COMBUSTION AND VAPORIZATION 

OF FRAGMENTS IN A LASER FIELD 

V.I. Bucaty, A.A. Popov, and A.M. Sajduk 
Altay State University, Barnaul, Russia 

ic564aap@ic. dcn-asu. ru. 

The spherical fragment millimeter of the size, fluidized in air and located in a field of a potent laser radiation is 
reviewed. As initial parameters are taken irradiance, radius and temperature of a fragment. Dynamics of parameters 
of this fragment in a diffusive approaching of retraction of a steam cloud, is described by a system of non-linear 
differential equations. The software product permitting to conduct calculations of main specifications of a fragment 
in a field of a potent laser radiation is built. Dynamics from time is concretely calculated: radius, surface 
temperature, burning rate and the vaporizations etc. Also are under construction the charts of indispensable relations 
on miscellaneous time periods. The process of vaporization in vacuum is modeled and the calculations for fragments 
from different stuffs are carried out. 

At heats of a surface of a fragment the speed of retraction of material comes nearer to sound, in this case 
diffusive approaching is inapplicable. Is designed gas dynamics model of vaporization of a fragment with allowance 
for quasi-steady of process, spherical symmetry in a case small of diffusion of an oxidant. During activity is 
established, that the bicomponent approach to the solution of a problem is inapplicable. The obtained system of non- 
linear differential equations without violation(disturbance) of a commonality describes vaporization on medium 
consisting of steams(vapors) of material(matter) of a fragment. The main effect arising in a steam cloud of a 
fragment at high intensities of an incident radiation - originating of a shockwave is shown in a simple form. 

B2-06 
PECULIARITIES OF RESONANCE EXCITATIONS INSIDE TRANSPARENT 

SPHERICAL PARTICLES BY FEMTOSECOND LASER RADIATION 

A.A. Zemlyanov and Yu.E. Geints 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

zemla@iao.ru 

The application of a ultrashort laser radiation for the purposes of atmospheric sounding puts on the foreground 
the research problem of interaction of such radiation with an aerosol component of the atmosphere. It concerns as a 
linear problem of a diffraction of spectral bounded laser pulses on particles and the problem of study of different 
nonlinear effects in aerosols (SRS, higher optical harmonics excitation, optical breakdown) under the action of 
ultrashort light pulses also. The peculiarities of the realization of these effects in microparticles is that their existence 
is closely connected with the presence in a particle of high quality resonant oscillatory modes of internal 
electromagnetic field which multiply increase the length of nonlinear wave coupling. From this point of view the 
main goal of nonlinear effects study in microparticles is gained by the examinations such structures of the internal 
optical field. 

In the present report the results of numerical calculations of temporal-spatial structure of internal optical field 
in micron-sized transparent spherical particles under the action of femtosecond laser pulses with Gaussian spatial 
profile are submitted. The main attention we put to the study of the opportunity of internal field resonant 
configurations excitation by ultrashort radiation, as well as the estimation of efficiency of SRS and the third 
harmonic generation in atmospheric aerosol during a given time scale. The calculations have shown, that as a whole 
the formation of field resonant structure in a case, when spatial length of a light pulse is compared and less with the 
geometrical size of a particle, is originated differently, than in a case of a CW irradiation, especially at side particle 
illumination. 

The work was supported by SB RAS complex integration project H° 8. 
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B2-07 
NONSTATIONARY SCATTERING OF ULTRA SHORT LASER PULSES 

ON ISOLATED AEROSOL PARTICLES 

A.A. Zemlyanov and Yu.E. Geints 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

zemla@iao.ru 

The report is dedicated to a problem of a diffraction of ultrashort laser radiation on transparent spherical particles. 
The given problem has gained a urgency specially in the last years in connection with the use in atmospheric 
examinations of high intensive laser systems with pulses of pica- and femtosecond duration. For the study of a linear 
scattering, as is known, the Lorentz-Mie theory is widely utilized which enables to calculate all most relevant optical 
parameters of an ensemble of microparticles in monochromatic radiation field. However, due to high frequency 
selectivity of Lorentz-Mie theory, the direct its application to essential restricted on a time scale light pulses is strictly 
speaking noncorrect. The non-stationary Lorentz-Mie theory developed in the past decade is a combination of the linear 
theory and Fourier-analysis and operates not with monochromatic radiation, but with the set of light frequencies filling 
the spectrum of the pulse being diffracted on a particle. Let's note, that such approach is similar to transition from a 
scattering on a particle of one size to a scattering on an ensemble of polydisperse particles. 

On the basis of the non-stationary Lorentz-Mie theory we carried out calculations of the major integral optical 
parameters of spherical particles with different radii. First of all the scattering efficiency factors and lidar coefficient 
being of great importance to the problems of laser sounding of atmospheric aerosols were studied. The calculations 
have shown the difference in frequency behavior of the data of the scattering efficiencies for monochromatic radiation 
(plane wave) and spectral bounded pulses expressed, mainly, in the effect of their smoothing. This effect is a direct 
consequence of laser pulse spectrum spreading at its temporal shortening. 

The work was supported by SB RAS complex integration project J^o 8. 

B2-08 
STIMULATED RAMAN SCATTERING IN MICROPARTICLES 

UNDER THE CONDITIONS OF FIELDS DOUBLE RESONANCE 

A.A. Zemlyanov, Yu.E. Geints, and E.K. Panina 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

One of peculiarities of stimulated light scattering in Raman-active transparent microparticles (SRS) is the effect 
of a "double" resonance, at which one of the internal optical field on a primary frequency (pumping field) and 
frequency shifted radiation on Stokes frequency simultaneously are in resonance with any MDR's of a particle. In 
this case there is an effective nonlinear interaction between the indicated fields. Such interaction lets to a 
considerable lowering of a threshold of SRS generation, that is of interest, first of all, from the practical point of 
view, as the expedient of essential depression of a threshold of SRS effects in particles and in particular allows to 
carry out the examinations of SRS in microparticles by the use of CW laser radiation. 

In the report the results of analytical investigations of optimum requirements for development of "double" 
resonance SRS in spherical microparticles are presented. The expression for a threshold intensity of pumping field is 
obtained in the case when regenerative gain condition of Stokes noise realizes in a particle at the conditions of 

"double" resonance SRS. Normalized coefficient of spatial overlapping of optical fields B^ in a particle reflecting 

efficiency of their interaction is ad-hoc entered. We show that the coefficient B<- at "double" resonance conditions is 
much higher when the orders of MDR's of a particle are equal, than in the case of a MDR's coupling with the 
different resonance orders. The main factor which is determining the size of the overlapping coefficient, is the half- 
width of MDR's in excited modes. 

B2-09 
HIGHT STIMULATED COMBINATIVE SCATTERING INFLUENCE ON LASER BEAM PROPAGATION 

IN THE ATMOSPHERE 

A.B. Ignatyev and V.V. Morozov 

Joint Stock Company ALMAZ Central Design Bureau, Moscow, Russia 
almaz@mht. ru 

At propagation powerful of laser radiation in an atmosphere there can be effects of a stimulated scattering 
caused by a swing of inoculation thermal oscillations owing to action on them of laser and scattering waves. So the 
swing of intramolecular oscillations gives in a stimulated Raman effect (SRS). For last years many experimental 
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examinations on definition of sections of a spontaneous Raman effect for various molecules of air, his(its) frequency 
profile were executed which allow more full to estimate influence of a SRS on propagation of a bull laser bundle in 
an atmosphere for a various optical paths. 

In operation the intensities of laser radiation of various lengths of waves and breadths of a spectrum of oscillation 
are spotted, at which the SRS on molecules N2 and O2 should be observed at a radiative transfer in requirements of a 
meteorological atmosphere of air in zenith from height of 10 km and on horizontal paths a major lengths. 

B2-10 
DYNAMICS OF POWER AND COHERENCE CHARACTERISTICS 

OF PARTIALLY COHERENT BEAMS IN A NON-LINEAR MEDIUM 

V.V. Kolosov,* O.A. Kolosova,2 and V.V. Dudoroyl 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

dvv@iao. ru, kvv@iao. ru 
^Tomsk State University 

The beam dynamics for equal power ray tubes and equal coherence ray tubes is investigated for the partially 
coherent radiation propagating in non-linear media. The Gaussian beam propagation through media with Kerr non- 
linearity and thermal blooming is considered on the basis of the solution of the equation for coherence function of the 
second order. Calculations are adduced for the two-dimensional beam. The dimension of a coherence function 
decreases from five down to three for this case. Consequently, the numerical solution of this equation is possible by 
means of the method of a separation on physical factors, widely using for a solution of the parabolic wave equation, 
with using the algorithm of fast Fourier transform. 

The comparable analysis of the equal power and equal coherence ray tubes behavior is carried out. The same 
analysis is carried out for solutions of the equation for coherence function obtaining by the ray-tracing technique' 
allowing to create effective numerical algorithms for the three dimensional problem. The technique is asymptotically 
exact since it gives exact solutions at limiting cases when the coherence length tends to zero or when the distribution 
of complex dielectric constant of medium has the parabolic form. 

1. V.V. Dudorov and V.V. Kolosov, Quantum Electronics 29 (8), 672-677, (1999). 

B2-11 
LASER SPARK IN THE PROBLEM OF OUTFLOW OF LIGHTNING DISCHARGES 

A.A. Zemlyanov, N.N. Bochkarev, A.M. Kabanov, and V.A. Pogodaev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

zemla@iao.ru 

The problem of the effect of optical-meteorological state (QMS) of the atmosphere on the conditions of 
propagation of power laser radiation (PLR) can be considered from several, sometimes almost diametrically opposed, 
points of view. For example, the problem of transfer of PLR energy through the depth of the atmosphere means a 
simulation of radiation parameters conformably to an atmospheric situation thus in order to avoid the losses of energy 
blocked by the centers of optical breakdown in the propagation channel. Hence, the generation of plasma centers in 
the propagation channel is "parasitic" effect in the given case. In the problem to use a laser radiation for the pilotage 
of lightning discharge the formation of extended laser spark on the peak of lightning tower in the given direction is 
the "useful" effect. Of course, we ought not to consider the second problem as an inversion of the first. In the paper 
we consider a possibility to use the results of nature experiments which are obtained solving the propagation problem 
for the prediction problem of the effectiveness of long laser spark creation in different QMS of the atmosphere. 
Results of the processing of an acoustic response from the centers of optical breakdown in the atmosphere are 
presented. Obtained dependences of the characteristics of acoustic signals (amplitude, duration) on the parameters of 
PLR OMS are considered from the point of view of their accordance with the available models of acoustic pulse 
formation. Prospects to use the super-short laser pulses in the problem of lightning protection are discussed. 
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Session Cl.    MULTIPLE SCATTERING IN OPTICAL REMOTE SENSING. 
IMAGE TRANSFER AND PROCESSING 

Cl-01 
REMOTE SENSING OF CLOUDS BY A LIDAR WITH VARIABLE FIELD-OF-VIEW ANGLES 

V.V. Veretennikov,* A.I. Abramotchkin,^ and S.A. Abramotchkin^ 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

vvx}@iao. ru 
^Institute for Optical Monitoring SB RAS, Tomsk, Russia 

asa@iom.tsc.ru 

The experimental data on lidar sensing of clouds above Tomsk city and their interpretation results are presented 
in the report. The purpose of work was to study the multiple scattering influences on lidar signals behavior experi- 
mentally and analyze the practical possibility of using the measurable information for data acquisition by solving 
relevant inverse problems. The sounding was performed at 0.532 mkm by a lidar with changeable field-of-view (FOV) 
in the receiver. The receiver's FOV angle range was from 0.67 to 13.3 mrad. Other lidar parameters are detailed in 
Ref. 1. The experimental research results of lidar signal transform depending on the receiver's FOV at various signal 
penetration depths into the cloud layer are presented. The comparison of experimental data with the results of return 
power calculation in the limits of small-angle approximation^ in terms of the lidar transceiver system objective pa- 
rameters is performed. Iteration algorithm developed in terms of multiple scattering in the small-angle approximation 
for lidar equation solution was used to restore the extinction coefficient profiles from the signals measured. 

1. A.I. Abramotchkin, S.A. Abramotchkin, V.V. Bryukhanova , I.V. Samokhvalov , and A.I. Tikhomirov, Proc. 
SPIE4341, 273-277, (2000). 
2. V.V. Veretennikov, Atmos. and Oceanic Optics 12, 358-391, (1999). 

Cl-02 
ANALYTICAL MODELING OF THE RAMAN LIDAR RETURN WITH MULTIPLE SCATTERING 

A. Malinka and E. Zege 
Stepanov Institute of Physics, National Academy of Sciences, Minsk, Belarus 

mal@zege. bas-net. by 

In this work the Raman lidar return from geophysical media is investigated. An analytical approach for modeling 
Raman lidar return with multiple scattering is presented. The approach is based on the small-angle quasi-single scattering 
approximation developed earlier for the case of elastic scattering. An approximation of isotropic backscattering for 
the Raman scattering case is proposed and tested. The computation results are presented and compared with known 
data. The approximation is found to be quite simple and to provide high accuracy of Raman lidar return calculation. 

Cl-03 
SPA-nAL-ANGULAR STRUCTURE OF THE SCATTERED RADIATION AT THE 

BOUNDARIES AND INSIDE THE OPTICALLY DENSE MEDIA 

V.V. Belov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

belov@iao. ru 

The results of theoretical investigation of the spatial-angular structure of the light fluxes of scattered radiation 
at the boundaries and inside the scattering and absorbing medium are presented and discussed in the paper. 

The classic statement of the problem of characteristics of the light field appearing in the limited (in the direction of 
propagation of the incident radiation) homogeneous layer at its illumination of infinitely wide light beam is considered. 
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Investigations are carried out for the model media formed by an ensemble of hard spherical particles character- 
ized by different degree of asymmetry of the scattering phase function, optical thickness and single scattering albedo. 
The optical thickness was selected in the range that does not overlap the boundaries of applicability of the approxi- 
mation of low multiplicities of scattering to solving the radiation transfer and depth regime equations. 

Different from the basic solutions of the radiation transfer equation presented, for example', the discussed re- 
sults were obtained by the Monte-Carlo method. 

The purpose of investigations was in the study of the effect of the layer boundary distant from the source on the 
spatial-angular characteristics of diffuse light fluxes propagating in the medium and on the distribution of the ab- 
sorbed energy along the direction of incident radiation. 

The non-monotonic dependence of the depth of penetration of the absorbed energy, as well as the light fluxes 
scattered into both hemisphere, into the medium was revealed in statistical experiments. The response of these char- 
acteristics and angular distributions of the scattered radiation inside the medium on the change of the position of its 
boundary distant from the source is investigated. 

Interpretation of the obtained dependencies is presented. 

1. V.V. Sobolev, Light scattering in the atmospheres of planets, Nauka, Moscow, 1972. 

Cl-04 
CONSIDERATION OF THE DISTORTING EFFECT OF THE ATMOSPHERE IN THE PROBLEM 

OF SATELLITE MONITORING OF SMALL-SIZED HIGH-TEMPEATURE ANOMALIES 

V.V. Belov and S.V. Afonin 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

belov@iao. ru 

The most important problem of satellite monitoring of the Earth's underlying surface from satellite images is 
automatic recognition of high-temperature anomalies (seats of the fire) whose dimensions are much less than the spa- 
tial resolution of the radiometer. To maximize the accuracy, we must correct the satellite images recorded, first of 
all, in the 3.5-4 ^m spectral channel (the third channel of the AVHRR/NOAA device), which is the basic one for 
detection of seats of the fire, for the distorting effect of the atmosphere. Of special importance in this case is estima- 
tion of the contribution of Js - the solar radiation intensity scattered by the atmosphere and reflected from the un- 
derlying surface - to a measurable signal. An analysis of the available literature data demonstrates that the procedure 
of correction for the distorting effect of the atmosphere was not implemented for satellite monitoring of seats of the 
fire. For example, to take into account the solar additive Js in the third AVHRR channel, a fixed threshold value 
(disregarding even the position of the Sun) or the quantity Js(Z) - Js(0)/cos(Z), which depends only on the solar 
zenith angle Z (or the solar elevation angle H = 90° - Z), was considered. 

Disregarding the obvious dependence of the quantity Js on the atmospheric turbidity, we only illustrate here a 
noticeable azimuth dependence of the solar additive on the radiative temperature in the third channel. 

X=3.7nm 
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Figure shows the results of statistical simulation of absolute values of the thermal solar additive (a) and the ampli- 
tudes of its azimuth differences (b) calculated for an optically dense aerosol model (the meteorological visibility range 
was MVR = 2 km) of the surface atmospheric layer and an angle of 45° between the nadir and the axis of the AHVRR 
device as functions of the solar elevation angles (the underlying surface albedo was 0,04). The results obtained demon- 
strate that the azimuth differences of the measured temperatures may be comparable to the solar additive itself. 

The results presented in this report confirm the importance of consideration of the optical-geometric conditions 
of observations for solving the problem of satellite monitoring of small-sized high-temperature anomalies on the 
Earth's underlying surface. 

Cl-05 
METHODS OF MAPPING AND MEDIUM-TERM PREDICTION 

OF FIRE DANGER BY WEATHER CONDITIONS 

A.I. Sukhinin and E.I. Ponomarev 
Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia 

boss@ksc. krasn. ru 

The problem of medium-term prediction of fire danger (FD) appears to be one of the key tasks pertaining to for- 
est fire monitoring. Methods of mapping and medium-term prediction of fire danger by weather conditions using 
remote sensing data from NOAA series satellites are being developed in V.N. Sukachev Institute of Forest. Estimation 
of fire danger by weather condition is carried out according to an expression analogous to the one suggested by 
G.N. Nesterov: 

rii=^J,tij(tij-.ij), (1) 
'     i 

where /"^ - index of fire danger; t - temperature of dew point, °C; t - radiometric temperature of surface, °C; % - 
coefficient of precipitation compensation. Summation is calculated for every pixel (0 of the given region from the 
first through the last day of fire dangerous season (y). 

Analysis, made during fire dangerous periods of 1996-2000, revealed close correlation between Russian (r = 0,9) 
and foreign (r = 0,8) indices of fire danger. 

Temperature of every image pixel is restored with the help of data from the 5-th (thermal IR) channel of 
AVHRR. Combination of visible (1st) and near IR (2nd) channels of AVHRR allows to detect and exclude areas 
covered by clouds and water surfaces from calculations. Data from weather stations and from instruments 
of TOVS/NOAA provide lacking information necessary for FD calculations (precipitation, temperature of dew 
point). Using formula (1), one can calculate FD for every image pixel and thus generate a map of current fire danger 
for N-day period of observation. 

Meteorological prognoses of near surface pressure and air temperature are used on the stage of fire danger pre- 
diction. In accordance with the prognoses one can restore temperature field and calculate fire danger index. The re- 
sult is represented in the form of prognosis fire danger map for 1 through 7 days ahead. Nevertheless, the solution of 
the medium-term fire danger prediction problem is impeded by the absence of methods of probable watery precipita- 
tion fields mapping, as well as by the absence of methods of their quantitative estimation. Solving this problem we 
use iterative method of every-day correction of prognosis fire danger map. Taking into consideration data about 
fallen out precipitation for every day of predictable period we get adjusted prognosis fire danger map according to 
weather conditions. 

Cl-06 
COMPUTER SIMULATION AND EXPERIMENTAL RESULTS FOR OCEANIC LIDAR RETURN 

I.L. Katsevl, E.P. Zege*, A.S. PrikhachS B.I. Stepanovl, 
D. Allocca^, M. Contarino^, L. Mullen^, and G. Ludbrook^ 

^Stepanov Institute of Physics, National Academy of Sciences, Minsk, Belarus 
eleonor@zege. bas-net. by 

^NAVAIR, Patuxent River, MD, USA 
^DERA Malvern, UK 

During the last few years, DERA (Malvern, UK) and NAVAIR (Maryland, USA) performed experiments with 
two oceanic lidar systems: the K-meter Survey System (KSS) and the Australian LADS system. LADS system was 
primarily developed for seabed mapping. The MALVERN group expanded the application area and used LADS for 
seawater optical characteristics monitoring. 
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The development of computer modeling of oceanic lidar performance has begun in the Institute of Physics (Belarus). 
This modeling provides: 
- lidar return profiles from ocean with different stratification; 
- the components of the lidar return due to seawater, atmosphere-ocean interface, atmosphere, and sea bottom; 
- the efficient coefficient of laser beam attenuation as a function of depth and its average value. 
The real shape of a laser pulse and an amplifier bandwidth of a receiver in a lidar system are regarded. The 

simulation includes the realistic models of seawater optical properties. All specific features of a real hydrosol phase 
function including those of the back scattering are allowed for. 

The coupling of the specific backscattering technique and the multi-component method to solve the radiative 
transfer equation provide accurate and extremely fast lidar return simulations. 

We present experimental results, outline the simulation algorithm, and present the very first comparison of ex- 
perimental data and the results of computer simulations. 

Cl-07 
SIMULATING TRANSFER OF THE OCEAN BOTTOM IMAGE IN VIEW 

OF THE RADIATION INTERCHANGE BETWEEN THE ATMOSPHERE AND OCEAN 

T.A. Sushkevich, A.K. Kulikov, S.V. Maksakova 
Keldysh Institute of Applied Mathematics RAS, Moscow, Russia 

tamaras@spp. keldysh. ru 

The original mathematical means is recommended to simulate the transfer of the image of the orthotropic or 
nonorthotropic horizontally homogeneous or inhomogeneous ocean (reservoir) bottom in the millimeter and short- 
wave range of the radiation spectrum. 

The basic for this theory are the influence functions and spatial frequency characteristics method, the theory of 
the regular perturbations, the linearly-system approach, the optical transfer operator. The methods makes possible 
taking into account of the radiation multiple scattering in the atmosphere and ocean as well as the structural deter- 
minations of the radiation interchange between the media. As this takes place, the radiation transfer in the atmos- 
phere and ocean is calculated by the different methods to the different approximations of the kinetic equation solution. 

The work was supported in part by The Russian Foundation for Basic Research (Project 99-01-00170). 

Cl-08 
ANALYSIS OF LIDAR SIGNAL SPATIAL PERFORMANCES WHEN SOUNDING 

THE OPTICALLY DENSE AEROSOL OBJECTS 

S.A. Abramotchkin, A.I. Abramotchkin, and A.A. Tikhomirov 
Institute for Optical Monitoring SB RAS, Tomsk, Russia 

tikhomirov@iom. tsc. ru 

The application of elastic scattering lidars for aerosol object examinations in the atmosphere is based on the use 
of a lidar equation. In the classical view it describes the power of a singly scattered signal component. In optically dense 
objects, such as clouds, the probability of repeated scattering acts is great. Their energy contribution to the return sig- 
nal increases together with the optical density of the medium sounded. The repeated scattering acts occur both inside 
the sounding beam and on the outside of it. Therefore, the angular size of double scattering volume exceeds the angu- 
lar size of single scattering volume on a viewed distance in quantity. This circumstance is used to separate the singly 
and multiply scattered components in a lidar signal by means of the spatial filtration of the flux returned. 

The results of experimental examination of a possibility to analyze the lidar signal spatial performances for the 
purpose to estimate the multiple scattering energy contribution when sounding the optically dense aerosol objects are 
presented herein. The parameters of lidar, spatial filter and recording system being used are presented. The algo- 
rithms of receiving and processing the returned signals and some features of experiment implementation with the use 
of an adjustable spatial filter are discussed. The submitted results allow one to make up a conclusion that the spatial 
filtration of the elastic scattering lidar signals enables to increase the lidar measurement information density essen- 
tially and therefore it is a perspective direction in elastic scattering lidars technical developing. 
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Cl-09 
ANALYSIS OF THE EFFICIENCY OF SATELLITE MONITORING 

OF FOREST FIRES BY THE AVHRR/NOAA DEVICE (TOMSK REGION) 

V.V. Belov and S.V. Afonin 
Institute of Atmospheric Optics SB RAS, Tomsk 

beloz)@iao. ru 

In 1998-2000, 1185 forest fires were recorded in the Tomsk Region Their total area was more than 60 thousand 
hectares. Conventional use of aircrafts for monitoring of fire-hazardous regions requires considerable expenses, which 
explains an increasing role of satellite systems of remote sensing of the Earth's underlying surface. At present the 
AVHRR/NOAA satellite system is commonly used for satellite monitoring of seats of the fire. 

In the Tomsk Region, real-time monitoring of forest fires has been carried out since 1998 by the Institute of At- 
mospheric Optics as a leading institution by the order of the Tomsk Department of Forest Management (nowadays 
the Forest Service) and the Tomsk Aviation Center of Forest Protection. This work is described in detail in Ref. 1. 

The efficiency of satellite fire monitoring was analyzed by the following main criteria: (a) dependence of the 
fire detection probability on its area, (b) dependence of the efficiency of detecting seats of the fire on the time of a 
day; and c) efficiency of early detection of seats of the fire compared to the ground-based and airborne methods of 
fire detection. 

Figure shows the estimated efficiency of satellite fire 
monitoring in 1998-2000 as a function of the forest fire area 
(including the data on early detection of fires). The number of 
fires detected from the satellite is about 29-47% of their total 
number, and the efficiency of their early detection (compared 
to the results of ground-based and aviation services of fire pro- 
tection) is 13-21%. The spread of the data for different years is 
primarily determined by the amount of clouds above the terri- 
tory of the Region in the period of the maximum probability of 
fire occurrence. 

The results obtained of forest fire monitoring obtained at 
the lAO SB RAS were approved by the Aviation Center of 
Forest Protection, the International Institute of Forest Sciences 
of the RANS, V. N. Sukachev Institute of Forest Sciences of 
the SB RAS, and the Institute of Solar-Terrestrial Physics of 
the SB RAS. 
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were also discussed in seven scientific seminars held in Novosibirsk, Krasnoyarsk, Barnaul, and Tomsk in 

1. S.V. Afonin, V.V. Belov, and Yu.V. Gridnev, Atmos. and Ocean Opt., 13, 996-1004 (2000). 

Cl-10 
ON THE APPLICABILITY LIMITS OF THE SMALL-ANGLE SCATTERING 

APPROXIMATION FOR A DESCRIPTION OF THE BEAM SPREAD FUNCTION WITH 
ALLOWANCE FOR THE DISPERSE COMPOSITION OF A SCATTERING MEDIUM 

V.V. Belov, V.V. Veretennikov, and R.V. Vil'danov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

vvv@iao. ru 

A broad class of problems connected with the study of the optical radiation propagation through the atmosphere 
can be solved within the framework of the small-angle scattering approximation (SASA). As is well known, the 
SASA applicability limits are specified by the requirements of pronounced scattering anisotropy, not too large optical 
thickness of the medium, and the presence of light absorption in the medium. 

The SASA application calls for the separation of the forward-peaked small-angle component of the scattering 
phase function. To do this, it is most natural from the physical viewpoint to use the diffraction component of the 
scattering phase function. This approach allows an explicit relationship between the light field structure in the SASA 
and the geometric parameters of scatterers, defined by the correlation function of particle shadows, to be derived. 

The characteristics of multiply scattered radiation in the SASA contain information on the dispersion composi- 
tion of the medium, which can be extracted by solving the corresponding inverse problem. In practice, a solution of 
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the problem on the diagnostics of the microstructure of media calls for a reliable quantitative assessment of the SASA 
applicability limits for polydisperse scattering phase functions in the approximation of the Fraunhofer diffraction. 

In the present report, the results of solving the radiative transfer problem for one of the basic optical character- 
istics - the light beam spread function - and for the light flux passing through a circle area of finite radius, are 
compared with the data of statistical simulation of radiative transfer by the Monte Carlo method. Among the vari- 
able parameters of the problem are the modal radius of the particle size distribution described by a modified gamma- 
function and the geometric and optical thickness of the layer. Based on the results of statistical simulation, recom- 
mendations for the SASA applicability are developed. 

Cl-11 
VARIATIONS OF THE IMAGE CONTRAST 

AT OBSERVATION THROUGH A DISPERSE LAYER 

B.D. Borisov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

Much attention was paid last decade for calculations and experiments on solving the partial problem of the vi- 
sion theory devoted to the image transfer through a geometrically thin but optically dense scattering layer. In spite 
of the fact that such variant of stratification of a medium is simplest, it makes it possible to more deep understand 
the processes of the image transfer through disperse media. 

The purpose of this paper is the attempt of quantitative estimation of the passive vision system image quality at 
observation of a complex large-size object with the change of position of the plane disperse layer along the line of 
vision by means of the methods of laboratory modeling. 

The experimental setup consisted of the plane round diffusely radiating object of 900 mm diameter. The radial 
test pattern of 50 mm diameter and angular size of the sector 10° was placed at the center of the object. The pattern 
of observation was constructed so that only the image of the central part of the object limited by the radial test pat- 
tern size was formed on the sensitive element of the TV IlSC-camera through the plane chamber. 

Measurements were performed at optical thickness T = 0 (distilled water) and x= 1.16-4.74 (milk solution). 
The layer position relatively to the object was changed / = 22-522 mm at the distance between the object and the 
receiver of L = 2894 mm. 

Analysis of the experimental data has shown that the test pattern image contrast determined for three spatial 
frequencies changes non-monotonically as the layer moves, and has the stable maximum at the distance of /- 150 mm. 
The contrast value at the greatest x can vary from 0.07 to 0.01 as / increases. 

01-12 
PROBLEM OF INCLUSION OF REFRACTION IN THE RADIATIVE TRANSFER EQUATION 

FOR THE ATMOSPHERE-OCEAN SPHERICAL SYSTEM 

A.B. Gavrilovich 
Stepanov Institute of Physics, National Academy of Sciences, Minsk, Belarus 

gavril@dragon. bas-net. by 

The theoretical modeling of the field of optical radiation scattered by the air and water envelopes of the atmos- 
phere - ocean system (AOS) is based on the solution of a boundary problem for the radiative transfer equation 
(RTE). The setting of the problem on the optical-radiation transfer in the AOS requires a consideration of a great 
number of parameters determining the character of interaction of light with a medium inside it as well as at the 
boundaries including the boundary between the media air - water. Because of this, approximate methods based on 
the introduction of different simplified suppositions, such as a plane geometry of the system, a single-interaction of 
light with the Fresnel boundary between the media air - water, and the absence of the refraction of light rays, are 
widely used. The multiparametrisity of the problem and the impossibility of the obtaining of simple solutions gener- 
ate a need for the search of new methodical approaches taking into account the spherical geometry of the system, the 
singularities of boundary conditions, the real profile of the refractive index and the refraction effect determining the 
deviation and refraction of light beams. 

The refraction theory is based on the differential equation of refraction describing the change in the direction of 
a beam propagating in a medium with a varying refractive index. The inclusion of it in the problem on the scattering 
of light in the AOS leads to a change in the RTE and in the boundary conditions, which complicates the problem. 
Because of this the practically important question arises: if the boundary problem on the radiation transfer in the 
AOS can be reduced to a more simple form that not explicitly involve the refraction effect. The work provides the 
positive answer to this question and gives a mathematical substantiation of this possibility. 
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C1-I3 
ESTIMATION OF THE BURNED AREAS BY USING AVHRR/NOAA DATA 

N.P. Minko, V.V. Koshelev, N.A. Abushenko, 
D.A. Altyntsev, S.A. Naschilin, and A.V. Tatarnikov 

Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 
nick@iszf. irk. ru 

The large forest fires that occurred in 1998 in Khabarovsk krai, are of paramount interest in such branches of 
knowledge as silviculture, ecology and atmospheric chemistry, and the burnt area is a key fire parameter. 

Monitoring surveys of forest fires based on multichannel satellite information received at the Space Monitoring 
Center (SMC) of the Institute of Solar-Terrestrial Physics SD RAS, Irkutsk, furnish an opportunity to obtained sev- 
eral estimates of burnt areas which can be successfully used in determining the areas of large forest fires. 

Estimations of burnt areas are based on using satellite data in the middle infrared spectral region (3.5-3.9 nm), 
i.e. on the basis of identifying hot spots detected by a threshold algorithm^ in AVHRR/NOAA images in 1998. 

The territory, for which an analysis of the burnt areas is made, occupies the longitude and latitude ranges 
110-155°E and 46-49°N, respectively. The time interval is from March 26 to October 26, 1998. The accuracy of geo- 
graphic referencing made visually from reference points averages 2 pixels. 

Thus the result derived from the superposition of fires obtained by three methods from hot spots, on the contours 
of burn-out areas shows a good agreement with the mean estimate of the burn-out areas made from the initial hot spots. 

A total of 229398 hot spots was found. The entire set of hot spots is broken up into fires. A group of hot spots 
closely spaced in space and time is considered to be a fire. Than we calculated burned areas. The results are presented 
in the table. 

Fire area, km^ 
Number of fires 

of this area 
Percentage of the number 

of fires of a total number of fires 
Total area of fires 

of this area 
Percentage of a total area 

of a total area 

1 3682 55.5 3682 4.2 
2 780 11.8 1560 1.8 

3 441 6.7 1323 1.5 
4-10 943 14.2 5616 6.4 

11-100 655 9.9 20325 23.0 

101-300 88 1.3 15236 17.3 
301-1000 37 0.5 19716 22.3 
1001-2000 8 0.1 10488 11.9 
2001-3000 1 0.015 2172 2.5 
3001-4209 2 0.03 8165 9.2 

It is evident from the table that more than a half of the fires occupy an area of 1 km^; however, a total area of 
these fires makes up only 4% of a total burn-out area. 

1. N.A. Abushenko, D.A. Altyntsev, and N.P. Minko, Issledovaniye Zemli iz kosmosa, Jsfs 2, 87-93 (2000). 
2. N.P. Minko, N.A. Abushenko, and V.V. Koshelev, Proc. SPIE 3502, 192-200 (1998). 

Cl-14 
USE OF INFORMATION TECHNOLOGIES IN SYSTEMS 

OF SATELLITE MONITORING OF FOREST FIRES 

S.A. Bartalev, D.V. Ershov, E.A. Lupyan, A.A. Mazurov, 
N.P. Min'ko, A.A. Proshin, and E.V. Flitman 

Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 
nick@iszf. irk. ru 

To solve a set of the problems connected with the operational monitoring of forest fires and their consequences 
the data of various satellite systems operating in standard mode are used today. Therefore a rather large number of 
publications has been devoted to the problems of detection of forest fires by satellite data. 

However, to solve the specific operational problems it is required to have not only the appropriate algorithms of 
processing and analysis for satellite data, but also the technology allowing us operatively to give an information ob- 
tained as a result of processing of satellite data for the forest protection service. This technology should provide an 
integration of this information into the systems for a decision making of corresponding services. With it the follow- 
ing problems should be solved first of all: 
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- obtaining of satellite data; 
- operational data processing; 
- integration of results of satellite data processing with an information obtained from other sources; 
- operational representation of data to the users. 
The fast growth during the last years of various information systems has allowed such technology to be created. 

The present paper is devoted to description of its basic possibilities. We consider both the possibilities to automate 
the processes of reception and processing of satellite data and the organization of automatic delivery to the users of 
results of processing and their integration into geoinformation systems for the fire-protection services for forests. The 
technology described in the paper is used to provide the works of the Air forest protection service of Russia the last 
five years. 1 It has been created jointly by the experts of International Institute of Forest (IIF), Institute of Solar- 
Terrestrial Physics of SB RAS (ISTP of SB RAS), and Institute of Space Researches of RAS (ISR RAS). 

1. S.A.Bartalev, E.A.Lupyan, V.E.Shchetinskii et al., Issledovanie Zemli iz kosmosa, Ks 3, 89-95 (1998). 

Cl-15 
IMPROVEMENT OF SPATIAL RESOLUTION OF IMAGES RECORDED WITH 
THE AVHRR/NOAA DEVICE AND INTENDED FOR SOLVING PROBLEMS 

OF RESOURCE-ECOLOGICAL MONITORING 

E.S. Artamonov and K.T. Protasov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

prot@iao. ru 

Recently increasing attention is given to the videodata recorded with the AVHRR/NOAA device and intended 
for solving both the meteorological and resource-ecological monitoring problems. Unfortunately, poor spatial resolu- 
tion and significant geometric and radiobrightness distortions of these images make their direct use difficult. The 
procedure of complex correction suggested by us includes normalization of illumination of the Earth's underlying 
surface images recorded in the daytime with allowance made for the solar zenith angle. The procedure of correction 
of geometric distortions considers changes in projections of the AVHRR scanning spot onto the cylinder and includes 
recalculations of the radiobrightness values for a fixed diameter. The next step of image correction is the improve- 
ment of the spatial resolution of NOAA images. In the first stage, an image fragment is subjected to a magnification 
of the carrier by the adjustment of lines and columns. This yields the image with omitted pixels. In the second stage, 
the omitted pixels are restored with the use of the two-dimensional interpolation procedure. In so doing, contour 
brightness gradients are retained. The last stage includes deconvolution of the recorded smoothed image by inversion 
of the equation of convolution of the desired sharp magnified image of the underlying surface with the point spread 
function (PSF). We used the modified Yakubov function with variances changing along the lines and columns of the 
image as the instrumental function. The convolution equation was solved based on the representation of the PSF as a 
singular SVD expansion and subsequent pseudo-inversion of the spread function. Some examples of the complex cor- 
rection of model and actual images recorded with the AVHRR device are presented. Magnified and normalized im- 
ages intended to solve the problem of monitoring of the Earth's underlying surface demonstrate significant advantage 
of the corrected data compared to conventional images. 

Cl-16 
IDENTIFICATION OF CLOUD FIELDS BY THE NONPARAMETRIC 

ALGORITHM OF PATTERN RECOGNITION FROM THE AVHRR/NOAA DATA 

T.G. Pushkareva and K.T. Protasov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

prot@iao.ru 

The problem of cloud field recognition from the NOAA satellite data is urgent for solving not only meteorological 
problems but also for resource-ecological monitoring of the Earth's underlying surface associated with the detection 
of thunderstorm clouds, estimation of the liquid water content of clouds and the moisture of the soil, the degree of 
fire hazard, etc. To solve these problems, we used the AVHRR/NOAA videodata that regularly displayed the situa- 
tion in the territory. The complexity and extremely nonstationary character of problems to be solved call for the use 
of information of all spectral channels, mathematical apparatus of testing statistical hypotheses, and methods of pat- 
tern recognition and identification of the informative parameters. For a class of detection and pattern recognition 
problems, the average risk functional is a natural criterion for the quality and the information content of the synthe- 
sized decision rules. In this case, to solve efficiently the problem of identifying cloud field types, the informative 
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parameters must be determined by minimization of this functional. Since the conditional probability density func- 
tions, representing mathematical models of stochastic patterns, are unknown, the problem of nonparametric recon- 
struction of distributions from the leaning samples arises. To this end, we used nonparametric estimates of distribu- 
tions with the modified Epanechnikov kernel. The unknown parameters of these distributions were determined by 
minimization of the risk functional, which for the learning sample was substituted by the empirical risk. After the 
conditional probability density functions had been reconstructed for the examined hypotheses, a cloudiness type was 
identified using the Bayes decision rule. To estimate the efficiency of our algorithm, we used the AVHRR data for 
the Tomsk Region recorded in 2000 when the cloud amount was high. A comparison of the results of algorithmic im- 
plementation with the data obtained by the operator has demonstrated high efficiency of the algorithm of detecting 
cloud types and estimating their parameters. 

Cl-17 
SOFTWARE COMPLEX FOR SOLVING THE DIRECT PROBLEMS 

OF ATMOSPHERIC OPTICS 

A.B. Serebrennikov and V.V. Belov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

belov@iao.ru 

A great number of software products for solving various research and applied problems of atmospheric optics are 
developed and available to date for scientists, engineers, constructors, post-graduate students and students. Among 
them one can note the programs MODTRAN, FASCODE, MOSART, HitranPC, and LidarPC, developed by Air 
Force Phillips Laboratory and Ontar Corp (see www-vsbm.plh.af.mil H www.ontar.com). estimation of characteris- 
tics of the radiation undergone interaction with a medium is performed in the majority of these software products 
based on the methods for solving the radiation transfer equation (for example, Ref. 1). As a rule, in this connection, 
the question remains open on the accuracy of the obtained solutions. 

The "Photon" information-retrieval system is created in the Institute of Calculation Mathematics and Mathe- 
matical Geophysics SB RAS for automatization of statistical modeling of the radiation field of the atmosphere.'^ It is 
capable of solving the stochastic radiation transfer equation, estimating the brightness fields and optical transmission 
functions in the atmosphere-underlying surface and atmosphere-ocean systems by means of the Monte-Carlo method. 

The set of methods for solving the non-stationary (laser sounding, location, range finding, communication) and 
stationary (navigation, transfer and formation of images in scattering media, radiation regime of the atmosphere, 
illumination of the ground surface) problems of atmospheric optics, including the asymptotically precise (Monte- 
Carlo) method for solving the transfer equation in addition to the approximate methods. 

When developing the new software, especial attention is paid for creation of the friendly interface for work with 
a user and reaching quite flexibility of the program at setting the initial conditions of the modeled experiment. 

1. R.G. Isaacs et al. Applied optics 26, Ko 7 (1987). 
2. B.A. Kargin, A.E. Lavrent'yev, and S.M. Prigarin, Atmos. Oceanic Opt. 12, Ks 3, 238-246 (1999). 

Cl-18 
SIMULATING TRANSFER OF THE NONORTHOTROPIC SURFACE IMAGE 

IN THE POLARIZED LIGHT 

T.A, Sushkevich and S.A. Strelkov 
Keldysh Institute of Applied Mathematics RAS, Moscow, Russia 

tamaras@spp. keldysh. ru 

In the problems of the radiation correction at the remote sensing of the objects and Earth surface, in the process- 
ing of the optical information, in the theories of vision and image transferring through the muddy media, in the theo- 
retically computational bases of the designing of the optical-electronic observation systems the widespread occurrence 
has received an approximation of the linear systems. The linear systems are responded to the first boundary value 
problems (BVP) of the transfer theory (with "vacuum" boundaries). 

In the present work the Stokes vector of the non-coherent multiply scattering light beam of rays in an approxi- 
mation of a non-linear system as the solution of the general vectorial BVP of the polarized radiation transfer theory 
in a planar layer with a reflecting underlying surface or inner dividing border of two media. The nonlinearity is 
stipulated by the non-linear dependence of the solution from the characteristics of the law circumscribing of the ra- 
diation interaction with the boundaries. 
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From the unified methodical positions the four classes of the problems are considered: with horizontally homo- 
geneous and inhomogeneous lambertian and anisotropic boundary conditions. Instead of the initial model - general 
BVP is proposed the new model, asymptotically exact and adequately describing of the physical process. 

The constructed base mathematical models of the vectorial IF and the vectorial OTO allow to devise the new 
algorithms of a numerical modeling of the polarized optical and millimeter (in a quasi-optical approximation) radia- 
tive transfer in the systems "atmosphere - land", "atmosphere - ocean", "atmosphere - cloud", "atmosphere - hy- 
drometeors", "atmosphere - vegetative cover", and also the radiation correction in the methods of the remote sens- 
ing, theory of the vision and the transfer theory of the image through the muddy polarizing media. 

The work was supported in part  by The Russian Foundation for Basic Research (Project 99-01-00170). 

Cl-19 
SIMULATING TOANSFER OF THE TERRESTRIAL SURFACE IMAGE TAKING 

INTO ACCOUNT OF EARTH SPHERICITY 

T.A. Sushkevich and E.V. Vladimirova 
Keldysh Institute of Applied Mathematics RAS, Moscow, Russia 

tamaras@spp. keldysh. ru 

In the last few years the active evolution and application of the adjoint equations method is observed in prob- 
lems of the mathematical physics and in problems of environment global and climatic changes as well as in the global 
and local monitoring and the pollution transport. 

Since 70th years In a parallel way the theory of the transfer operator and the method of the influence functions 
and spatial-frequency characteristics are developed to solve the problems of the atmosphere and surface remote sens- 
ing and the space information radiation correction. 

In the present work the analysis have been carried out to compare two methods based on use of the influence 
functions and of the value functions as well as the linear functionals to solve the earth surface image transport prob- 
lem taking into account of the multiple scattering and of Earth sphericity. The optical transfer operator of the 
spherical atmosphere-Earth system is stated. The models of the influence functions for the transfer theory spherical 
problem are formulated. 

The work was supported in part by The Russian Foundation for Basic Research (Project 01-01-00298). 

Cl-20 
ANALYSIS OF DYNAMICAL IMAGES OF GAS-AEROSOL PLUMES AS A RESULT 

OF EXPLOSION OF MINE LAUNCHING INSTALLATION 

B.N. Dmitriev and LA. Sutorikhin 
Institute for Water and Environmental Problems SB RAS, Barnaul, Russia 

sia@iwep.secna. ru 

In November-December, 2001 the Laboratory of Ecology of Atmosphere, Institute for Water and Environmental 
Problems, carried out investigations on dissipation aerosol-gas emission in atmosphere resulted form the explosion of 
six mine launching installations (MLI) of RS-20 type ballistic rockets. The work was done by the use of movable 
laboratory for atmosphere ecological monitoring was located at 1.5 km from the explosion site in the point of ex- 
pected gas-aerosol plumes pass. 

Measurements were made using aerosol- and gas- measuring equipment as well as means of visual recording 
(theodolite, camera, videocamera). Besides, the telephotometric monitoring used previously for monitoring of emis- 
sions from local pointer sources, i.e. chimneys in industrial areas, was done.''^ This method is based on statistical 
image analysis of distribution of the fields of bright contrast of dynamic synthesized images containing information 
on aerosol plumes dissipation in atmosphere. Dynamic synthesized images have been obtained by transformation of 
analogue videosequences into digital ones with subsequent statistic image processing and make it possible to decrease 
information stored on physical carriers.^ 

The report presents the results of statistic processing and analysis of dynamic images of gas-aerosol plumes dissi- 
pation in the site of mine launching installation explosion. The comparison of the data obtained with the results of 
measurement of countable and mass concentration in atmosphere ground layer as well as with numerical experiments 
is performed. 

1. B.A. Banah, V.L. Mironov, I.A. Sutorikhin, I.N. Smaliho, and V.V. Morsky, Atmospheric and Ocean Optics 6, 
1289-1297 (1993). 

2. B.N. Dmitriev and LA. Sutorikhin, Atmospheric and Ocean Optics 13, 779-783 (2000). 
3. B.N. Dmitriev and LA. Sutorikhin, Proc. SPIE 3983, 215-221 (1999). 
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Cl-21 
LIDAR EQUATION IN THE SECOND ORDER 

APPROXIMATION FOR MEDIA WITH A STRONGLY 
EXTENDED PHASE FUNCTION 

V.V. Veretennikov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

vvv@iao. ru 

It is known that the analytical description of a lidar signal in a dense medium can be reduced to the solution 
of the problem of direct radiance propagation from a stationary source in a fictitious medium where the extinction 
and scattering coefficients are twice exceeded their true values. The specified relation of two problems takes place 
when considering a multiple scattering in the small-angle approximation. The optical transfer function (OTF) of 
the fictitious medium plays a fundamental role in this description. An expansion of the OTF in the Taylor series 
results in the separation of the radiation on scattering orders in the fictitious medium. In the report a case is in 
detail analyzed, when the first two members of this series (i.e. the approximation of the second order) are only taken 
into account. 

The simple analytical dependence of a lidar signal on the small-angle phase function is derived in an obvious 
form. The phase function is presented in the lidar equation in the form of linear integrated transformation, the kernel 
of which depends on geometrical parameters of the lidar receiving and transmitting system. Relations obtained in the 
paper allow us to lower considerably the requirements to computing resources when solving direct and inverse prob- 
lems of lidar sensing taking into account the multiple scattering. In the report the estimations of the applicability 
limits of the considered approximation are presented depending on the dispersed structure and density of the sounded 
medium. Methods of the solution of inverse problems on restoration of the extinction coefficient profiles and parame- 
ters of microstructure with the variable receiving field-of-view angle lidar are discussed. 

Cl-22 
POLARIZATION ESTIMATION IN THE PROPAGATION 

OF A NARROW POLARIZED BEAM THROUGH 
A MULTIPLY SCATTERING MEDIUM 

L.I. Chaikovskaja 
Stepanov Institute of Physics, National Academy of Sciences, Minsk, Belarus 

lch@zege. bas-net. by 

For solution of the laser sounding problems applying to clouds and sea water one should be able to calculate pa- 
rameters of polarization of a narrow polarized beam propagating through a multiply scattering medium. Development 
of polarization calculation techniques encounters difficulties of solving the multi-parametric transfer equations, such 
as the vector equations for the four Stokes parameters, or ones for the elements of the four by four Green's matrix, 
depending on angular and spatial coordinates. In recent works by Zege and Chaikovskaja the vector equations were 
simplified. To calculate the near-forward polarization of a linearly polarized beam, there was offered an approximate 
semi - analytical technique, alternative to the numerical method Monte-Carlo usually used in this case. The semi - 
analytical technique is distinctive by being very fast. 

The purposes of the present work are to improve and to make more precise the fast computation technique for 
the near-forward radiation linear polarization (Zege and Chaikovskaja, 2000); to investigate features of transforma- 
tion of the beam near-forward linear polarization. 

The improvement concerns in the first turn solution for the linearly polarized radiance. This is built with using 
the small - angle and small - angle diffusion approximations and multi component approach, generalized to the case 
of description of the polarized portion of radiation. In the work, illustrations showing technique accuracy are given. 
Results of calculations for angular patterns of the near-forward linear polarization degree are compared with experi- 
mental data available in literature. 
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Cl-23 
RESULTS OF SATELLITE MONITORING OF FOREST FIRES IN TERRITORY OF YAKUTIYA 

V.S. Solov'ev and E.K. Vasil'ev 
Institute of Cosmic-Physical Researches and Aeronomy SB RAS, Yakutsk, Russia 

solo@ikfia.ysn.ru 

The operational detection and monitoring of the centers of fires in the territory of Russia is the important na- 
ture-protection problem, especially, it concerns the extensive forest arrays in scanty populated regions of Siberia and 
Far East. In particular, in 1998 in the territory of Yakutiya only as a result of forest fires more than 2.1 millions of 
cubic meters of wood had been destroyed and damaged, the total loss had amounted 108.2 millions of rubles. Forest 
canopy of the territory of Sakha Republic (Yakutiya) is more than 125 millions of hectares, about a half of this area 
concerns to a category of regions unprotected by the Yakutiya air base of forest protection. To provide the opera- 
tional forest-fire monitoring in such extensive space with the traditional resources: the air patrolling and net of ground 
posts, under the conditions of insufficient financial support of forest protection services it is not possible practically. 

As the practice shows, the most promising method of monitoring of a forest-fire situation, especially for the ex- 
tensive scanty populated territories, is the method of satellite sounding from the point of view of both the efficiency 
of obtaining of information and the large saving of material and human resources. At the station of satellite data 
receipt from NOAA satellites installed in Institute of Cosmic-Physical Researches and Aeronomy SB RAS (Yakutsk) 
from 1998 the satellite monitoring of forest fires in the territory of Yakutiya is carried out jointly with the Yakutiya 
air forest protection. To estimate the effectiveness of detection of the centers of forest fires by the data of NOAA 
satellites using the threshold algorithm developed in Institute of Solar and Terrestrial Physics SB RAS the compari- 
son with the official data on forest fires registered by the Yakutiya air base of forest protection has been carried out. 

The results of comparison with the reports of fire situation of the Air forest protection in June and beginning of 
August 1998 have shown that under the conditions of actual receipt by the satellite photographs the fires with area 
10-100 ha are detected for more than 80% from the number of considered cases, the centers with the area more than 
100 ha are detected practically everyone. The centers of smaller dimensions are detected with smaller probability: 
with the area less than 1 ha (in 20% of cases), with the area 1-10 ha (in 40% of cases). The main reason, on which 
it fails to detect the forest fires by satellite data, is the powerful cloudiness; the remaining reasons are caused by 
flight time that is not optimum to detect the centers of fires and the orbit parameters of a satellite. 
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Session C2.    LASER AND ACOUSTIC SOUNDING 
OF ATMOSPHERE AND OCEAN 

C2-01 

NUMERICAL MODELS OF LASER RADIATION PROPAGATION IN RANDOM 
INHOMOGENEOUS MEDIA 

B.A. Kargin 
Institute of Computational Mathematics and Mathematical Geophysic SB RAS, Novosibirsk, Russia 

bkargin@osmf.sscc. ru 

Effective weight algorithms of Monte Carlo method for solving non-stationary stochastic transfer equation which 
models laser impulses propagation in random scattering media are considered. The algorithms of statistical modeling have 
been elaborated mainly as applied to direct and inverse problems of laser sensing of aerosol atmosphere, continuous 
and broken cloudiness as well as the ocean-atmosphere system. In order to simulate the stochastic structure of cloudiness 
and ruffled ocean surface the spectral models of random fields were used. The algorithms have been realized in a set 
of computer programs. Wide series of numerical experiments, allowing the investigation of effectiveness of space li- 
dars for remote sensing of the optical characteristics of cloudiness and upper layer of the ocean has been carried out. 

This work was supported by the President's Program of Leading Scientific Schools (Grant 00-15-96173), IN- 
TAS-RFBR (Grant IR-97-1441) and by Integration Grant of SD RAS-200 No 43. 

C2-02 
LIDAR OBSERVATION OF SAHARAN DUST 

INJECTIONS IN THE EAST EUROPE REGION 

A.P. Chaikovsky.i A.P. Ivanov.i F.P. Osipenko,* M.M. Korol,* 
A.C. Slesar,! I.S. Hutko.l S.PuchaIski,2 and P.Sobolewski2 

^Stepanov Institute of Physics, National Academy of Sciences, Minsk, Belarus 
chaikov@dragon. bas-net. by 

^Institute of Geophysics Polish Academy of Sciences, Warsaw, Poland 

Regular measurements of profiles of aerosol parameters by lidars have being conducted on the 22d Lidar Stations 
of the lithe European countries in the framework of the Observation Program of the European Lidar Net 
(EARLINET). With using results of the measurements by lidars jointly with data of observations from the satellites, 
penetration zones of the Sahara dust in Europe have been discovered and determined. 

On the lidar station of Institute of Physics of National Academy of Science of Belarus (Minsk, 53.85° N, 27.5" E) 
and also on the lidar station of Institute of Geophysics of Polish Academy of Science (Belsk, 51.83° N, 20.78" E), 
the dust layers for the East Europe region have been found and then investigated. The atmosphere was sounded at 
the wavelengths 532 and 694 nm, the backscatter signal depolarization being measured. Dust layers were found to be 
on the heights from 3 to 8 km. An aerosol backscatter ratio measured at 532 and 694 nm inside of the dust layer was 
close to unity. The aerosol backscatter depolarization values between 0.07 and 0.1. Note that continuance of a par- 
ticular observation of the dust layers was from 1 to 4 days. 

In the work, we compare data of measurements on the two lidar stations. We also estimate optical parameters of the 
aerosol layers. With analysis of trajectories of air mass movement, we can interpret features of transformation of 
the aerosol layers. 
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C2-03 
LIDAR INVESTIGATIONS OF THE DYNAMICS 

OF AEROSOL FIELDS OF THE BOUNDARY LAYER 
OF THE ATMOSPHERE 

Yu.S. Balin, A.D. Ershov, and S.V. Samoilova 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

balin@iao. ru 

The results are presented of investigation of the spatial-temporal structure of the aerosol fields in micrometeo- 
rological, mesometeorological and synoptic spectral ranges of oscillations of the fields as a complete physical object. 
Stabilization of the solution is reached at data processing simultaneously on two coordinates (distance-distance, dis- 
tance-time). The patterns of formation of the structure of the aerosol fields of the boundary layer under conditions 
of West Siberia (the city of Tomsk) and the mountain depression contour of lake Baikal are shown at the beginning. 

The work was supported in part by Russian Foundation for Basic Research (Grant No. 00-05-81164 and 
No. 00-05-97240). 

C2-04 
OPTIMAL REGRESSIONS TO ESTIMATE AEROSOL PARAMETERS BY DATA 

OF TWO- AND THREE-WAVELENGTH LASER SOUNDING 

V.V. Barun, A.I. Bryl, V.P. Kabashnikov, V.M. Popov, and A.P. Chaikovsky 
Stepanov Institute of Physics, National Academy of Sciences, Minsk, Belarus 

barun@dragon. bas-net. by 

A problem on introduction of additional a prior assumptions to construct a closed set of lidar equations and on 
their solutions to estimate microphysical parameters of atmospheric aerosols by two- or three-wavelength laser sound- 
ing data is discussed. Some regression relations between spectral values of aerosol backscatter and extinction coeffi- 
cients are used as the assumptions. The regressions are constructed on the base of model considerations. The model of 
"Continental" aerosols of the World Meteorological Organization is taken as a basic one. The constructed regressions 
have enabled one to evaluate the solvability of, generally, ill-conditioned lidar equations, the errors in the solutions 
as well as errors in determined mass concentrations and effective radii of aerosols. This work has been directed to- 
wards the design of procedures and algorithms to process laser sounding data gathered routinely by lidar setups of 
the Institute of Physics, Belarus National Academy of Sciences, Minsk, Republic of Belarus within the frame of a 
number of International and National research and development 

C2-05 
OPTICAL SENSING OF THE MIDDLE ATMOSPHERE AT SIBERIAN LIDAR STATION 

V.D. Burlakov, S.L. Bondarenko, M.V. Grishaev, S.I. Dolgii, 
A.V. Elnikov, V.V. Zuev, A.V. Nevzorov, and S.V. Smirnov    • 

Institute of Atmospheric Optics SB RAS, Tomsk, Russia ' 
dolgii@iao. ru 

Presently, the methods of remote optical sensing, utilizing lidar and spectrophotometric techniques, have been 
widely and efficiently used for atmospheric research and high-speed monitoring of atmospheric state. The observa- 
tions are made routinely at many tens of lidar observatories from the Arctic to Antarctic, and at network of lidar 
stations such as NDSC, the widest network for determining stratospheric changes. At the same time, throughout the 
great Asian part of the Russia, the only operating is the Siberian Lidar Station (SLS) at the Institute of Atmospheric 
Optics SB RAS, Tomsk (56.5°N, 85.0°E), performing atmospheric measurements primarily aimed to study the 
mechanisms of ozone layer transformation. The study at SLS is made using integrated approach, by monitoring a few 
key parameters of ozonosphere determining its state: aerosol (since 1986), ozone (since 1989), and the gas compo- 
nents of ozone cycle and temperature (since 1995). The report describes the methods and techniques of lidar and 
spectrophotometric measurements at the Station, and presents some general obtained results. 

Based on experience of creation and exploitation of SLS, it is suggested to discuss the possibility of creating the 
first series of lidar network stations in Siberian region for high speed monitoring of regional and global changes of 
the key parameters of the middle atmosphere (ozone, aerosol, and temperature). The simultaneous data analysis at all 
observation points will make it possible (a) to obtain information on dynamics of ozonosphere and predict its 
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changes for almost all the territory of Russia; (i>) monitor the processes of meridional and zonal aerosol transport in 
the upper troposphere and stratosphere; and (c) overall, obtain important information for better understanding of 
atmospheric physics. 

The work is performed at the Siberian Lidar Station (reg. No. 01-64) under support of the Ministry of Science 
of the Russian Federation. 

C2-06 

GAS RECONSTRUCTION IN MULTICOMPONENT MEDIA 
USING GENETIC ALGORITHMS 

Yu.V. Fedotov, M.L. Belov, V.A. Gorodnichev, and V.I. Kozintsev 
Bauman Moscow State Technical University, Moscow, Russia 

ekomonit@mx. bmstu. ru 

Application of lasers for gas-analysis requires using special algorithms for solving the corresponding inverse prob- 
lem, namely restoration of quantitative information about gas component concentrations on the basis of measurements. 

The paper describes gas reconstruction from multispectral laser measurements using genetic algorithms (GA). 
The results of mathematical modeling using the developed algorithm have been compared with the direct solution 

of sets of linear equations and with the regularization procedures for sets of linear algebraic equations with ill-posed 
right part. Use of genetic algorithms for gas reconstruction has been shown to result in substantially lower errors than 
the direct solution of sets of linear equations. The method errors are comparable to regularization procedures ones. 

Effectiveness of using GA for solution of sets of linear integral equations is shown for situations when the source 
bandwidth is comparable or more than the absorption bandwidth of the analyzed gas components. 

C2-07 
OZONE MEASUREMENTS BY UV-DIAL LIDAR AT HEFEI, CHINA 

Shunxing Hu, Huanling Hu, Yonghua Wu, and Jun Zhou 
Anhui Institute of Optics and Fine Mechanics, Hefei, China 

sxhu@naol. hfcas. ac. en 

A four-wavelength lidar system based on the differential absorption method is described for measurements of 
ozone concentration profiles in troposphere and stratosphere. It contains two wavelength-pairs(308 nm (on-line) and 
355 nm (off-line), 289 nm (on-line) and 308 nm (off-line)). An additional wavelength 532 nm is provided for ozone 
measurement correction due to aerosol loading. Wavelength 308 nm is generated by the XeCl excimer laser. Wavelengths 
355 nm and 532 nm are produced by the second and third harmonic of Nd:YAG laser, respectively. Wavelength 
289 nm is provided by Raman shift output of D2 gas pumped by quadric-harmonic frequency (A, = 266 nm) of YAG. 

Long-term stratospheric ozone measurements are regularly conducted at cloudless night since the lidar system 
was constructed in 1993. In this paper some tropospheric ozone concentration profiles and seasonal variation of 
stratospheric ozone at different altitude during 1996-2000 will be presented. Measurement results show that the peak 
of ozone layer over Hefei is near 25 km altitude, higher in autumn, and lower in spring. Ozone concentration at alti- 
tude 30 and 35 km is higher in summer and autumn than that in winter and spring. Contrarily the concentration of 
ozone at 20 km is lower in summer and autumn than that in winter and spring. 

C2-08 
A MOBILE LIDAR SYSTEM FOR AIR POLLUTION MEASUREMENTS 

Zhang Yinchao, Hu Huanlin, Tan Kun, Yang Gaochao, Liu Xiaoqin, 
Shao Shisheng, Deng Min, and Zhang Gaoyong 

Anhui Institute of Optics and Fine Mechanics, Hefei, China 
yczhang@aiofm. ac. en 

A differential absorption lidar system for pollution monitoring for daytime and nighttime operation is described. 
It allows 3D-measurements by using a steering unit. This system was developed at the Anhui Institute of Optics and 
Fine Mechanics, the academy of Sciences of China. A few examples of measured O3, SO2, and aerosols distributions 
are presented. 
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C2-09 
A NEW METHOD OF THE MIXING DETERMINATION IN ATMOSPHERE 

M.A. Lokoshchenko 
Moscow State University, Moscow, Russia 

loko@geogr. msu.su 

Both traditional values of mixing heights by radiosonde data, and sodar estimations of the ones are presented. 
The main features of annual and daily courses of mixing heights by sodar data, as well as their relations with a type 
of air mass, are discussed for results of long-term sodar sounding at Moscow University during 10 years. 

A new proposal is using of instability energy for a mixing determination as an integral parameter instead of tra- 
ditional heights. Three methods of mixing determination (traditional heights, energetic estimations by radiosonde 
data and heights by sodar data) are compared each to other. The result of theoretic calculations of the veritable mix- 
ing height is more as comparable as their traditional determination following Holzworth due to account of inertial 
lifting above intersection point between temperature profile and dry-adiabatic line. 

C2-10 
DIAGNOSnCS OF INTENSE ATMOSPHERIC VORTICES OVER THE 

SATELLITE MICROWAVE RADIOMETRIC SOUNDING DATA 

A.F. Nerushev.i H.K. Kramchaninova,! ^nd B.Z. Petrenko^ 
^Institute of Experimental Meteorology, Russian Federal Service for Hydrometeorology and 

Environmental Monitoring, Obninsk, Kaluga region, Russia 
nerushev@ohninsk. org 

^Institute of Radio Engineering and Electronics RAS, Frayzino, Moscow region, Russia 
petrenko@irc.rssi.ru 

The microwave radiometric sounding is an effective means of studying the ocean-atmosphere system in a wide 
range of varying geophysical parameters. But in the central regions of intense atmospheric vortices, m particular ot 
[ropical cyclones (TO. the radiation-geophysical models developed for standard meteorological conditions are 
inapplicable We have developed an approximation semi-empirical method to determine most important TC 
characteristics on the basis of satellite microwave soundings of the ofan-atmosphere system^ „H-nn,Ptpr S^M /I 

The data of tropical cyclone soundings in the Atlantic and Pacific made in 1998-1999 by the radiometer SSM/I 
(Special Sensor Microwave/Imager) from board the American satellites of the DMSP (Defense Meteorological Satel- 
lite Program) series and the data of independent assessment of tropical cyclone parameters from «torm warnings are 
the basis of the experimental studies. The method is based on the revealed link of the peculiarities of the TC central 
zone brightness image in the spectrum high-frequency range with the parameters characterizing the TC struc ure and 
power It allows one according to the data of soundings at several wave lengths to determine the tropical cyclone eye 
sizes the eye cloud wall thickness, maximum wind velocity (TC intensity), effective dimensions and configuration of 
the hurricane wind zone. With the method developed and with the radiation-geophysical models constructed for 
standard meteorological conditions a spatial distribution of sea surface wind velocity in the whole range occupied by 
a mature tropical cyclone including its central part can be obtained. ^     „   •    o u /•r^...f 

The work was carried out under the financial support of the Russian Foundation for Basic Research (Grant 

No. 99-05-64040). 

C2-11 
ANALYSIS OF THE DATA OF ACOUSTIC SOUNDING IN CONDITIONS OF STABLE 

STRATIFICATION OF THE BOUNDARY LAYER OF THE ATMOSPHERE 

S.L. Odintsov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

odintsov@iao.ru 

The results are discussed of the analysis of experimental data of remote acoustic sounding of the atmospheric 
boundary layer in conditions of many-day keeping the thermodynamically stable stratification, that is characteristics 
of winter anticyclones. The intensity of temperature turbulence is estimated for both principal (near-ground) 
scattering layer and the higher layers usually present under these conditions by means of reconstruction (from the 
amplitude of the reflected acoustic signals) of the structural characteristic of the temperature field. The cases and 
peculiarities of manifestation of the inner gravitational waves in vertical-temporal distribution of temperature 

inhomogeneities are considered. 
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C2-12 
CONTINUOUS OBSERVATIONS OF BAROCLINIC DISTURBANCES IN LAKE BAIKAL WATER 

S.V. Lovtsov,* N.M. Budnev,! Yu.V. Parfenov,! V.Yu. Rubtzov,* 
M. Schurter,2 M. Sturm,^ and A. Wuest^ 

'Applied Physics Institute of Irkutsk State University, Irkutsk, Russia 
par@api. isu. runnet. ru 

^Swiss Federal Institute for Environmental Science and Technology, Dubendorf, Switzerland 
sturm@eawag. ch 

Results of all-the-year-round observations of temperature variations, collected in different depths from the sur- 
face down to the bottom in Lake Baikal, are presented. Experiments were conducted in South Baikal, in the vicini- 
ties of the Baikal Deep Underwater Neutrino Telescope (51.46 02'N, 104.25 02'E). In 1999-2000 a set of five sensors 
TR-1000 registered the temperature to a resolution of 1 mil degree. Three of them were located at the hydrological 
string of the Neutrino Telescope NT-200 (at depths of 20, 270, 550 m), and two other sensors inhered on another 
string were situated parallel to the coast 120 m to the west of the other two (on depths: 90, 1363 m). 

We can divide the entire vertical water column of Lake Baikal into three depth ranges. The top 0-300 m is subjected 
to a strong exposure to wind. Influence of the external factors reveals itself in near bottom area also. The bottom layers 
see also a baroclinic distortion if the disturbance of the surface layers is large. This confirms the phenomena of pene- 
tration of surface waters to the deep bottom reaches that was registered by hydrologic system of Neutrino Telescope.^ 

The water body between 300 and 800 m depth is the mostly stable one. In this section the Fourier components 
with periods 6, 2, and 1 months are the most dominant. 

1. A. Bclolaptikov, L.B. Bezrukov, B.A. Borisovets et al., Izv. Atmsph. Ocean Phys. 34, Ks 1, 78-84. 

C2-13 
LIDAR SIGNAL FLUCTUATIONS AT THE SEA SOUNDING THROUGH THE ROUGH SURFACE 

W.L. Weber 
Institute of Applied Physics RAS, Nizhny Novgorod, Russia 

weber@hydro. appl. sci-nnov. ru 

At remote laser sounding of the sea depth through the rough surface some specific effects caused by correlation 
of light beams incoming in and outcoming from the water are appeared. At present the influence of these effects on the 
mean value of backscattered signal (BSS) is well known. But the problems of determination of the second moments 
of the signal (the dispersion of the fluctuation and the correlation functions of BSS) are now investigated not so well. 

In this work on the basis of the photometric approach the sufficiently rigorous procedure of the calculation of 
the lidar signal fluctuation characteristics at the sounding of the upper sea layer through the one-dimensional rough 
sea surface is worked out. The dependence of mean value, dispersion and variation coefficient of the signal of 
monostatic lidar having the identical source and receiver parameters on the sounding depth, the wind speed and the 
lidar beam width is investigated. The analysis of the dependence of the lidar signal correlation coefficient on the 
sounding depth is carried out. 

The received results are compared with results of the calculations carried out in the frameworks of the known 
approaches; first of those is based on "one-lens" model of the sea surface, and the second (which strictly takes into 
account the statistical nature of waves) is based on the approximation which is linear in relation to the surface 
slopes. It is shown, in particular, that the most used linear model gives essentially underestimated values of the sig- 
nal variation coefficient in comparison with the strict model, and "one-lens" model gives the overestimated ones. The 
main qualitative features of dependence of lidar signal on a depth of sounding, wind speed, and lidar parameters are 
described by the linear and the "one-lens" models well enough. 

C2-14 
ACTIVE-PASSIVE REMOTE SENSING OF THE BIOOPTICAL 

FEATURES OF THE SEA WATER 

O.A. Bukin and M.I. Permyakov 
Ilyichev Pacific Oceanological Institute RAS, Vladivostok, Russia 

o_bukin@mail.ru 

Active-passive remote sensing methods are widely used for investigation of the ocean. The optical active-passive 
remote sensing methods are more advanced among them and allow to measure the biooptical sea water features: spectral 
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distribution of the upwelling radiation, the laser radiation attenuation coefficient, the spectra of the laser fluores- 
cence and so on. 

The results of the using ship's active-passive remote sensing methods for measuring of the biooptical features of 
the sea water are presented in this work. The data measured during some research vessels cruises in 1992-2000 years 
in Pacific, sea of Japan and sea of Okhotsk are analyzed. 

C2-15 
LASER SPECTROGRAPH FOR INVESTIGATION 
OF UNSTEADY PROCESSES IN ATMOSPHERE 

V.P. Fokeev,! Yu.A. Akimov,^ Yu.I. Grin,2 V.A. Levin,l S.Yu. Mitichkin,* and V.G. Testov* 
^Institute of Mechanics, Moscow State University, Moscow, Russia 

vfokeev@imec. msu. ru 
^GUP "NPO - Astrophisika", Moscow, Russia 

In case of natural or casual industry explosions there may be in the atmosphere components having short life 
time and for their definition usual scanning narrowband lidars are impossible to use because of time deficiency. Using 
method of nonlinear optics it is possible to get instant spectra. It is described IR transmitter emitting wideband sig- 
nal which after passing trace absorption is converted into visual region for next analysis with help of optical mul- 
tichannel analyzer. For methane it was got the spectrum in the region 3.25-3.42 micron for time interval 15-20 ns. 

This work is supported by RFBR 00-01-00317. 

C2-16 

LIDAR AND SATELLITE MEASUREMENTS DETERMINATION 
OF HIGH CLOUDS PROPERTIES 

Olga Lado-Bordowsky 
ENSSAT - Universite de Rennes, France 

Olga.Lado-Bordowsky@enssat.fr 

High clouds participate, through their radiative impact, to meteorological and climatic processes and act as dis- 
turbing factors when satellite surface remote sensing or atmospheric profiles retrieval is carried out. This paper deals with 
high clouds remote sensing, from the ground with a lidar device and from space using polar orbiting satellite data. 

Measurements are performed with the ENSSAT lidar which is described with two-fields-of-view detection appa- 
ratus designed to evaluate multiple scattering contribution. 

From satellite data, an experimental study of the relationship between high clouds visible reflectance and infra- 
red emissivity is presented. A thin-clouds reflectance retrieval method is achieved, using two AVHRR channels lo- 
cated in the visible and the near-infrared spectrum. Clouds mid-infrared emissivity is derived from a third channel, 
which data are collocated with ground-based lidar measurements. 

An emissivity-versus-reflectance domain is then delimited from 13 cirrus cases and interpreted in terms of cloud 
microphysics; a thin high clouds detection scheme is derived and tested over a satellite data set. 

C2-17 
TEMPORAL ASPECTS  OF FLUORESCENCE - IN-SITU ANALYSIS 

WITH A BISTATIC SUBMARINE LIDAR 

U. Stute,* M. Lehaitre,* and O. Lado-Bordowsky^ 
^TMSI/ME Ifremer, Plouzane, France 

uwstute@compuserve.de 
^ENSSAT - Universite de Rennes, France 

For a long time fluorescence techniques have provided interesting information in oceanography. Lidar are gener- 
ally used fast profiling tools over several meters especially in high dynamic water masses. While fluorosensors pro- 
vide the broadband spectroscopic response of a small water volume, remote sensing operates over several meters and 
the excitation power at a range R depends on optical properties of the medium during the light propagation. As the 
fluorescence response of marine environment is on one hand related to the fluorophore at the distance R from the 
source, it is also linked to the excitation photon density available at the same distance which means that fluorescence 
spectra are widely influenced by the propagation properties of the aquatic medium. 
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The presented study is focused on the bistatic design of LIDAR combined with a spectral analysis of the back- 
scattered signal for tomoscopic application. The data were obtained with a frequency doubled Nd:YAG (X = 532 nm) 
and a gated angular resolved detection. While the time base of the system can be used similarly to other on-axis LI- 
DAR ranging, the signal brings also complementary spatial information by the light flux distribution which is func- 
tion of the angle of incidence. The bistatic configuration of this LIDAR gives geometrical ranging by a set of detec- 
tion channels, detecting simultaneously the spectrum (532 nm-720 nm) with the same time base system. 

The analysis of fluorescence from the bistatic angular resolved detection is focussed on the temporal aspects of 
fluorescence in near field data. The fluorescence signal can be extracted from the spectra and be compared to the 
Raman standard to perform an analysis of the temporal behaviour of fluorescence. 

As fluorescence relaxation time may be in the same order of magnitude as the time base of LIDARs, the relaxa- 
tion process may have a significant impact on LIDAR measurements and can insitu, only be investigated with a de- 
tection using simultaneously spatial and temporal ranging facilities, as it will be presented in this paper. 

First sea trials with this LIDAR have shown the potentialities of investigation in the fluorescence profiles even in 
very turbid estuaries. A large area could be covered, once the system is settled on a towed platform. This initial option 
could be realised with minor changes, as the concept of the platform has already taken into account the operational aspects. 

C2-18 
CW-DL-DR-LIDAR FOR REMOTE DETECTION OF GASES: MATHEMATICAL 

DESCRIPTION AND COMPARISON WITH OTHER METHODS 

R.R. Agishev and R.K. Sagdiev 
Tupolev Kazan State Technical University, Kazan, Russia 

agishev@kai. ru 

One of the limitations of laser diodes for their wide application for remote measurement of a gas escape with 
spatial resolution (depth resolution, DR) is their limited power. The use of continuous (continuous wave, CW) 
methods of range finding in combination with the modern methods of laser modulation spectroscopy allows one to 
obtain the acceptable sensitivities of detection of a gas and the range of operation of the lidar at the limited power of 
the laser. One can state that the development of such systems is limited, in particular, by insufficient elaboration of 
the methods and their theoretical description. 

New approaches are discussed, as well as the technique for detecting the gases with spatial resolution based on 
tuned laser diodes. 

We have developed a mathematical model of the continuous lidar based on the laser diode (LD). The elements 
of the theory of continuous range finding and the theory of the laser modulation spectroscopy were used when con- 
structing the model. The formulas were obtained relating the parameters of the signal received by the lidar to the 
distance to the path part under investigation, spatial resolution, the gas absorption line width and the frequency de- 
viation of the sounding signal. The model developed made it possible to reveal the relationships between the value of 
the frequency deviation and the spatial resolution of measurements of the continuous lidar, the depth of modulation 
of the laser wavelength and the absorption line width of the gas under study. 

The results are presented of the numerical modeling of the continuous lidar. The calibration functions of absorp- 
tion are constructed based on the model obtained for calculation of the gas concentration from the results of data 
processing and measurement of the return signal. The upper limits are determined of the concentration sensitivity of 
the LD-WM-CW-lidar. The issues are discussed of the effect of the interfering neighbor absorption lines of the 
gases on the accuracy of determination of the concentration of the principal gas. 

The comparative analysis is carried out of the lidar under investigation with continuous aerosol lidars and gas 
detectors based on the modulation methods of spectroscopy. The advantages and drawbacks of the approach under 
discussion in comparison with that known earlier are shown. 

02-19 
LIDAR COMPLEX SOUNDING LASERS WITH RESONANCE PUMPINTG SYSTEMS 

L.R. Aibatov 
Tupolev Kazan State Technical University, Kazan, Russia 

vvi@karlson. kai. ru 

Working out of the compact and economical lasers for CW lidar complexes requires to solve a number of tasks 
such as pumping system power losses minimization and supporting of homogeneous gas discharge in chambers with 
great volume and cross-section. Well-known resistance ballast circuits employing for discharge stabilization essen- 
tially reduce the laser efficiency. 
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At this work the results of the resonance pumping systems operation analysis for gas discharge lasers has been 
represented. Gas laser is pumped here with midfrequency discharge (tens kHz - several Mhz) and it is fed by series 
resonance LC-circuit connected with the AC voltage generator. 

It has been shown that chambers with lengthy electrodes and small gas gap should be connected in series with reso- 
nance LC-circuit wave impedance of which have to be made miich more than discharge plasma resistance to excite the 
transverse low-resistance discharges. With respect to discharge plasma resistance AC voltage generator and resonance 
ballast circuit operate as EMF source in stationary regime and they act as current generator during the fault transients. 
Such the pumping systems combines as rather high frequency of the exciting voltage as balast reactive discharge loop 
great inertness preventing discharge current sharp inrease and providing the laser operation considerable reliability. 
Chabmers for longitudinal gas discharges which are characterized with large resistance and high voltage supply required 
should be paralleled to one of the reactive ballast elements (practically - to ballast capacitor) and ballast circuit wave 
impedance have to be choosen much smaller than plasma resistance. In this case series resonance LC-circuit operates as 
voltage transformer and simultaneously it is a high effective ballast element because it behaves as current generator. 

Such the pumping systems features discussed significantly simplify the scheme technique and design of the gas 
laser active medium excitation devices. The resonance ballast circuits are characterized by minimal power losses pro- 
viding essential sounding lasers efficiency increase. 

C2-20 
LFM-CW LIDARS WITH RECTANGULAR PULSED SOUNDING SIGNALS 

L.R. Aibatov 
Tupolev Kazan State Technical University, Kazan, Russia 

vvi@karlson. kai. ru 

LFM-CW lidars operation analysis'-^ has been made for sinusoidal law of beam intensity modulation. But this 
law practical realization with low harmonic distortions level is rather difficult task as in case of external light modu- 
lators as in case of internal laser modulation, for diode lasers, in particular, which have essentially nonlinear depend- 
ence the power output on pumping current. 

The CW lidars operation analysis results has been represented at this work in case of sounding emission inten- 
sity modulation by symmetrical pulsed signals with a linear law of repetition rate change. Here optical signal to be 
received was transformed to the electric one by photodetector and it was applied to the mixer input. The receiver 
mixer was fed with heterodyne sinusoidal signal with the same frequency modulation law as the sounding optical 
rectangular pulsed signal repetition rate change law. It has been shown that mixer output beat signals for such mode 
contain independent on time spectrum components only for the first harmonic of the optical rectangular pulsed 
sounding signal. By analogy with Ref. 1, 2, the mixer output signals frequencies are directly proportional to double 
sounding beam propagation time providing the proper range resolution of the method discussed. 

The described sounding method naturally combines as CW lidars features as pulsed lidars peculiarities and it can 
provide simultaneous realization in practice of the both mentioned systems advantages. Correspondingly, the em- 
ployment of the pulsed sounding signals in LFM-CW lidars makes it possible to eliminate the influence of optical 
modulators and laser emitters characteristics nonlinearities upon lidar parameters and facilities the electric modulator 
operation because its active elements may be moved to the key regime. It could be mentioned that represented sounding 
method may lead to increase of energy characteristics for whole lidar system because the first spectral component cor- 
responding to symmetrical pulsed signal has amplitude which is 1.27 times greater than the pulsed signal amplitude. 

1. R.R. Agishev, L.R. Aibatov, A.N. Ivanov, G.I. Il'in, and Yu.E. Pol'sky, IX All-Union Symposium on laser and 
acoustic atmosphere monitoring. Part 2. Tomsk, 239-242 (1987). 

2. R. Agishev, L. Aibatov, and Y. Pol'sky, Proc. SPIE 2249, 31-37 (1994). 

C2-2I 
DETERMINATION ACCURACY OF ATMOSPHERIC GAS COMPONENT CONTENT 

WITH DIAL SYSTEMS 

Y.M. Andreev and P.P. Geiko 
Institute for Optical Monitoring SB RAS, Tomsk, Russia 

andreev@iom. tomsk. ru 

The results are presented on post-experimental analysis of atmospheric gas component determination accuracy 
with differential absorption Lidar Complex. The Lidar Complex consist of trace gas analyzer supplied with mirror 
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retrorefrector and working with full beam uptake, and also of two mode operation (trace mode operation with using 
of topographical targets as retrorefleCtors and range resolved (DAS) mode operation) Lidar. 

In the first case main factor, limiting accuracy at the 1-10 ppb level when using 2 km measuring trace, are me- 
chanical interferences caused by nearby going transport and wind. In the second case, at 10-20 ppb accuracy, its are 
spectral dependence and nonuniformity of topographical target reflection coefficients, nonuniformity of photodetector 
zone sensitivity. In the last case (30-50 ppb) main factor is preamplifier noise and nonuniformity of intensity distri- 
bution in laser output beam cross section and also nonuniformity photodetector zone sensitivity. 

In every case contributions of different interference sources in forming of measurement accuracy are determined 
that are including photodetector and background noises, nonstability of other laser output beam parameters, meteoro- 
logical parameters variations, atmospheric turbulence, spectroscopic data bank incorrectness, statistical and system- 
atic measurement mistakes, electromagnetic field interferences and other factors. 

C2-22 
MATHEMATICAL SIMULATION OF OPERATION 

OF THE OPTICAL CORRELATION GAS ANALYZER 

S.F. Balandin, Yu.D. Kopytln, and V.I. Kokhanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

kyud@iao. ru 

Numerical simulation and analysis of the correlation technique for gas analyzing measurements in the atmosphere 
were carried out based on the passive location using the daylight sky illumination (sky-regime) and on the measure- 
ment on a path with recording the re-reflection of the solar or mini-projector radiation from remote topographic ob- 
jects (TT-regime). 

The principal used approximations of the method are the following: 
- correlation "gas" filters are the replaceable chambers with optical thickness of the gas in each spectral window 

for recording significantly less than 1; 
- additive contribution of technogenic and geophysical fields of anomaly of trace gases in the atmosphere is con- 

sidered; the background geophysical fields are taken into account on the basis of the standard models of the atmos- 
phere in different geographic regions, seasons and time of day; 

- the effect of single scattering on the aerosol component is taken into account at joint taking into account the 
radiation fluxes both passing through the plume of an industrial object emission and formed by scattering in the di- 
rection to the receiver at the adjacent effect of solar radiation on the plume. Panoramic measurements of the angular 
distribution of the incident light flux be means of a video-camera with the objective of the type "fish eye" were used 
for correct taking into account of the total adjacent effect. 

In order to reach the acceptable accuracy of observations, the system of equations according to the number of 
the fixed spectral ranges (windows) is solved. The equation is formulated for each of the windows, which determines 
the corresponding coefficient of the total transmission of the atmosphere taking into account the terms responsible for 
the absorption by the principal and interfering gases. 

C2-23 
SOUNDING OF DENSE GAS PLUMES 

ON THE BASIS OF THE USE OF THE OPTICAL 
CORRELATION ANALYZER 

S.F. Balandin, V.I. Kokhavov, and S.A. Shishigin 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

The effect of passive location of trace gases in the atmosphere on the basis of optical correlation spectrometry at- 
tracts the attention or researchers last years, that is connected, first of all, with the absence of high-cost powerful 
laser sources in the instrumentation. However, actual application of this method met some difficulties connected, 
first of all, with the optical non-transparence of the majority of smoke plumes, that made their direct sounding im- 
possible. The new technique for sounding of the dense smoke plumes using the mean weighted correlation function of 
fluctuations of the received signal is examined for the first time in this paper. The optimal geometry of sounding was 
chosen relatively to the source of radiation (Sun, projector or lamp). Investigations are carried out based on the 
analysis of NO2 concentration in the plumes of the electric power station of the city of Tomsk under different 
meteorological conditions (Sun without clouds, clouds, and continuous cloudiness). 
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C2-24 
REMOTE CONTROL OF OIL FILM THICKNESS ON WATER SURFACE USING LASER 

S.V. Berezin, M.L. Belov, V.A. Gorodnichev, and V.I. Kozintsev 
Bauman Moscow State Technical University, Moscow, Russia 

ekomonit@mx.bmstu.ru 

Physical basis of laser remote control of oil films on water surfaces is the dependence of reflection coefficient of 
"air-oil film" mixture on film thickness and wavelength. 

Laser with tunable wavelength is the most preferable for oil film thickness measurement. The film thickness can 
be defined by means of laser wavelength tuning in a spectral interval and registration of the reflected signal. 

Usually film thickness calculation procedure requires more than two interferential extremum and this condition 
is violated in case of thin films. A film thickness determination technique has been introduced that is on approxima- 
tion of measured dependency of the reflected signal on the wavelength by a certain function and finding best ap- 
proximation coefficients to fit measured data. The fitting parameters have been obtained using non-conditional mini- 
mization of the root-mean square in the multidimensional space. 

Mathematical modeling has shown a small error of film thickness restoration on water surface. 

C2-25 
FLUORESCENT DIAGNOSTICS OF DISSOLVED ORGANIC MATTER IN NATURAL WATER 

V.I. Yuzhakov, K.G. Blinova, L.V. Levshin, and S.V. Patsayeva 
Moscow State University, Moscow, Russia 

blinova@genphys.phys.msu.su 

Luminescence spectra of natural water under UV excitation typically contain two overlapping emission bands 
with maxima located at 300...350 nm and 420...450 nm. These bands are usually considered as ones caused by emis- 
sion of protein-like substances (the UV band) and humic substances (blue emission). Proteins containing aromatic 
amino acids tryptophan, tyrosyne, and phenylalanine luminesce in the UV region under excitation by radiation with 
wavelength shorter than 290 nm. However some other natural compounds like phenols and polyphenolic compounds - 
tannin and lignin - can also contribute in the UV fluorescence of natural water. Therefore it is necessary to know 
spectral-luminescent properties of natural organic compounds for development, of luminescent diagnostics techniques. 

The purpose of the investigation is an elaboration of methods for luminescent diagnostics of natural organic 
compounds. Contributions of several compounds to the UV band of natural water luminescence and its relation with 
blue luminescence of dissolved organic matter are studied. Aqueous solutions of aromatic amino acids, phenol com- 
pounds (pyrogallol, pyrocatechol, hydroquinone, and gallic acid), as well as lignin, tannin, humic acid are investi- 
gated. Emission spectra obtained with both lamp and laser excitation and absorption spectra are compared with ones 
of natural water of different origin. 

C2-26 
METEOROLOGICAL COMPLEXES AMK-01 AND BMK-01 

A.Ya. Bogushevlch, A.A. Azbukin, V.V. Burkov, 
V.V. Zanin, V.S. Ilichevskii, and V.A. Korolkov 

Institute for Optical Monitoring SB RAS, Tomsk, Russia 
bay@iom. tsc. ru 

The description of meteorological complexes AMK-Ql and BMK-01, designed in laboratory of ecological in- 
strument making lOM SB RAS is resulted. The data complexes are intended for measurement of the basic 
meteorological parameters of atmosphere: speeds and wind directions, temperature of air, relative and absolute 
humidity of air, atmospheric pressure. Extremely short-term lag of measurements and computer processing of their 
primary data allow also to calculated parameters of atmospheric turbulence. 

The complexes are produced in two design versions: 
- as a fixed station (AMK-01) of an automatic control of the indicated parameters of air environment with 

transmission of the primary data of measurements on the remote computer through cable and/or phone lines of 
communication; 

- as an onboard movable meteorological station (BMK-01), placed on land and water means of transport. 
For measurement of meteorological parameters in AMK-01 and BMK-01 the non-traditional ultrasonic and op- 

tical methods are applied permitted it is essential to increase selfdescriptiveness of measurements, their accuracy and 
sensitivity, and also reliability of obtaining of the information in conditions of effect of unfavorable external factors. 
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AMK-01 and BMK-01 can execute measurements at temperatures of air from -50 up to +50 °C and wind speeds 
up to 30 m/s, are protected from effect of rainfall. They are capable to register turbulent fluctuations of temperature 
and wind speed in 0.01 °C and 0.009 mxs, accordingly. The output data is given by the way of digital code in the 
standard RS-232 with a recurrence rate up to 20 Hz. The devices can be hooked up to the specialized calculator of 
average values of meteorological parameters (on the basis of microprocessor) or to the standard computer through one 
of its serial ports (COMl, COM2 etc.). 

C2-27 

SOFTWARE FOR ULTRASONIC ANEMOMETERS-THERMOMETERS 

A.Ya. Bogushevich 
Institute for Optical Monitoring SB RAS, Tomsk, Russia 

bay@iom.tsc.rii 

In the report the description again of designed software for ultrasonic anemometers - thermometers is given, 
which one practically does not depend on hardware implementation last and requires only capability of their connec- 
tion to the computer through one of serial ports COMl - COM4. It represents the 32-bit Windows - application named 
«METEO-2M», which one can operate in different versions of an operating system Windows, since Windows 95. The 
given application completely supports multitasking work in Windows. A data acquisition of the anemometer - ther- 
mometer through COM port and their current mathematical processing implement in an asynchronous mode on hard- 
ware interrupts of the adapter of COM-port. Thus the measurements run in a background, allowing the operator in 
the same time to work on by other problems and with other programs, not losing any byte of the information from 
the device. Except for maintenance of primary goal of measurement of meteorological parameters and saving of out- 
comes of work on a hard disk the application «METEO-2M» allows: 

- to execute real time calculations of a number of the secondary characteristics of meteorological fields having 
large value at the solution of many particular problems (connected with physics of an atmospheric ground layer, 
connected to physics of distribution of contamination of free air etc.); 

- to provide operation of padding operational modes of anemometers - thermometers (execution of measure- 
ments in an automatic day-night mode without participation of the operator, conversational operation, mode of self- 
test of a functional condition of the device, mode of the automated graduation); 

- to create and to provide management of the local database of values of the main meteorological parameters for 
a durable span with automatic accumulation of the new data; 

- to organize remote access to the primary data of the anemometer - thermometer on isolated or switched (stan- 
dard) phone line of communication. 

C2-28 

EXPERIMENTAL RESEARCH OF THE METROLOGICAL CHARACTERISTICS 
OF A ULTRASONIC ANEMOMETER IN A WIND TUNNEL 

A.Ya. Bogushevich, A.A. Azbukin, V.V.Burkov, V.S.Ilichevskii, and V.A.KoroIkov 
Institute for Optical Monitoring SB RAS, Tomsk, Russia 

bay@iom. tsc. ru 

In the report the outcomes of experimental researches of errors of measurements of wind speed in a ultrasonic 
meteorological complex AMK-01 are represented. The researches were conducted in the certificated wind tunnel 
T-324 of Institute theoretical and applied mechanics SB RAS (Novosibirsk). The basic characteristics of a wind tun- 
nel T-324: maximum speed of a created airflow - up to 100 m/s; a turbulence factor of a created airflow - no more 
than 0.1 of %; a coefficient of irregularity of flow velocity of air on cross-section - no more than 0.1 of %. During 
experience the flow velocity of air in a wind tunnel changed by switching of revolutions per minute of its ventilator, 
and value of speed was separately controlled on value of dynamic pressure of a airflow on the calibrated nozzle of a 
micromanometer H-1000. 

It was revealed, that at a direction of flow of air concerning a ultrasonic anemometer under angles, aliquot 90°, 
(i.e. in planes of two orthogonal rings, on which one the ultrasonic probes AMK-01 are fixed) the inhibition of flow 
velocity is watched. This blanketing effect by design elements AMK-01 is watched only in narrow sector of angles of 
a direction of flow, approximately equal ± 5° concerning a plane of rings. He results in underestimation of wind 
speeds measured AMK-01, concerning speed of a free stream of air. The maximum rating of the indicated underesti- 
mation of measured flow velocity in relative values reached 17 of %. For other orientations of a ultrasonic anemome- 
ter concerning a direction of flow was established, that AMK-01 in a range of measurement of wind speed from 0 up 
to 30 m/s have a limiting error + (0.1 + 0.02V) m/s, where V - measured value of wind speed. 
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The error of measurements of a ultrasonic anemometer stipulated by blanketing effect, falls into systematic and 
consequently should be eliminated by introduction of the appropriate corrections at calculation of wind speed. The 
data of research have allowed to establish values of these corrections for AMK-01. 

C2-29 
RELIABILITY OF RECOVERY OF A PROFILE OF WIND SPEED IN GROUND ATMOSPHERE 

FROM THE SINGLELEVEL DATA THE ULTRASONIC ANEMOMETER - THERMOMETER 

A.Ya. Bogushevich,* V.A. Gladkih,^ A.E. Makienko,! and V.A. Fedorov^ 
^Institute for Optical Monitoring SB RAS, Tomsk, Russia 

bay@iom.tsc.ru 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

andy@iao. ru 

In theory of atmospheric turbulence universal functions of a similarity for a long time will be used. One of their 
remarkable properties is that they allow to model high-altitude profiles of the whole group of parameters of 
atmospheric turbulence, and also profiles of average values of temperature and wind speed. Thus it is enough to 
know at any one altitude above a surface of value of a scale Monin-Obuhov, flows of heat and impulse, and also 
value of modeled parameters. All this information can be successfully obtained from the data of measurements of the 
ultrasonic anemometer - thermometer. Therefore in the literature the attempts of recovery from the data of the ultra- 
sonic anemometer - thermometer of profiles of different atmospheric parameters were repeatedly described. In the 
report the outcomes of the comparative analysis of values of wind speed repaired for altitudes 50-200 m from the 
data of the anemometer - thermometer and measured at the same altitudes with the help Doppler sodar are resulted. 
The indicated analysis was conducted from experimental data obtained in steppe region in different time of day and 
for different types of stratification of an atmospheric boundary layer. The special attention was given to estimations 
of errors of recovery of wind speeds from the data of the anemometer - thermometer and probability that last do not 
exceed prescribed value. 

C2-30 
INVESTIGATION OF THE ORGANIC MATTER LASER FLUORESCENCE SPECTRA 

FOR CLASSIFICATION OF THE SEA WATER CASES 

V.V. Tchekunkova, O.A. Bukin, and M.S. Permyakov 
Pacific Oceanology Institute FEE RAS, Vladivostok, Russia 

o_bukin@mail. ru 

The question of the classification of sea water by biooptical parameters is very important for the solution of a 
lot of problems. Such as selection of the optimum restoring algorithms of chlorophyll "A" concentration from the 
upwelling radiance spectra, investigations of the organic matter sources etc. There are some approaches to the sea 
water types classification^~2_ however all of them demand holding complex measuring of biooptical parameters of 
seawater. In the present operation the results of the elaborating of a procedure of the sea water classification by spec- 
tra laser fluorescence are presented. These results were obtained in a series of cruises during 1993 year in the sea of 
Okhotsk on the research vessel "Academician Lavrentiev", in 1997-1998 years in Pacific, in 2000 year in coastal wa- 
ters sea of Japan and sea of Okhotsk on the sailboard "Nadezhda". The obtained correlation ratio between moments of 
fluorescence spectra both dissolved, suspended organic matter and fluorescence spectra of chlorophyll "A" allow as a 
first approximation to distinguish pure oceanic waters of the first case from coastal waters of the second case. 

1. O.A. Bukin, M.S. Permyakov, V.V. Tchekunkova, Atmospheric and Ocean Optics 13, NB 11 (2000). 
2. W. Richard, Jr. Gould, R.A. Arnone, and P.M. Martinolich, Appl.Optics 38, Ks 12 2377-2283 (1999). 

C2-31 
SOME RESULTS OF THE COMPARISON ANALYSIS OF THE SHIP AND 

SATELLITE CHLOROPHYLL A DATA 

D.V. Burov, O.A. Bukin, M.S. Permyakov, and V.A. Khovanets 
Nevel'skoy Far East State Marine Academy, Vladivostok, Russia 

o_bukin@mail. ru 

It is necessary to provide under satellite validate ship's measurements for correct estimation of the chlorophyll A 
concentration measured by remote sensing methods. 
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The results of the comparison analysis of the chlorophyll A concentrations measured by the SeaWiFS scanner 
and ship's laser fluorometer are presented. These results were obtained during the training sailboard "Nadezhda" 
cruise in 2000 year in coastal zone of the sea of Okhotsk. The statistical parameters of the chlorophyll A concentra- 
tion fields (histograms, correlation function, and so on) were calculated. Characteristic scales of the chlorophyll A 
fields structure were selected. The possibilities of the regional correction of the algorithms for processing Sea WiFS 
data are discussed. 

C2-32 
OPERATIONAL MEASUREMENT OF AIR POLLUTION CONCENTRATIONS 
IN THE CZECH REPUBLIC BY COMBINED LIDAR/SODAR TECHNIQUES 

J. Keder,! P. Berger,2 A. Cerny,^ P. Engst,2 
F. Folttiny,^ and M. Strizik^ 

'Czech Hydrometeorological Institute, Praha, Czech Republic 
keder@chmi. cz 

^LIDAR s.r.o., Praha, Czech Republic 
office@lidar. cz 

The air pollution problematic in the Czech Republic is very complex due to large number of factors forming the 
concentration fields: the diversity of emission sources (traffic, industry, heating, etc.), the meteorological and the 
geographical conditions. Conventional monitoring devices cover an important part of the monitoring tasks, but still 
there remain many questions that cannot be answered by them, particularly the vertical distribution of air pollutants 

Lidar and sodar technologies have become still more popular in the field of air pollution monitoring thanks to 
the extensive complementary data both systems can deliver: 

- the capability of remote sensing, 
- a spatial resolution down to a meters and 
- the possibility to make 2D and even 3D measurements. 
To determine the spatial distribution of a gaseous pollutant, the Differential Absorption Lidar technique 

(DIAL) has been applied in CZ since 1999. A commercially produced LIDAR system manufactured by Blight Laser 
Systems Ltd is operated in combination with the REMTECH Doppler sodar. 

After brief explanation of principles of both monitoring techniques, their proposed application fields in Czech 
are summarised. Examples of encouraging results obtained during extensive field measurement campaigns provided in 
the Czech Republic are presented in graphical form and compared with the conventional monitoring data. 

C2-33 
PECULIARITIES OF RECONSTRUCTION OF THE AEROSOL SCATTERING 

COEFFICIENT TAKING INTO ACCOUNT MOLECULAR SCATTERING 
AND VARIATIONS OF THE LIDAR RATIO UNDER CONDITIONS 

OF THE WEAKLY TURBID ATMOSPHERE 

A.D. Ershov, Yu.S. Balin, and S.V. Samoilova 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

ead@iao.ru 

Numerical simulation of the lidar signals is carried out for the conditions of clear and weakly turbid atmosphere 
with subsequent inversion relatively to the optical parameters by means of the methods for solution of the laser 
sounding equation. The errors in reconstruction appearing due to not taking into account the contribution of molecular 
scattering and variations of the setting the lidar ratio are determined. The results of numerical simulation are illustrated 
by examples of processing the data of field experiments carried out in conditions of the enhanced transparency of the 
atmosphere (meteorological range of ~ 60-70 km) in summer in the mountain depression contour of lake Baikal. 

It is shown that ignoring the molecular component of the atmosphere leads to the significant underestimating 
the reconstructing aerosol scattering coefficient, and the error in setting the vertical profile of the lidar ratio leads to 
the distortion of the profile of the sought characteristic. 

The work was supported in part by Russian Foundation for Basic Research (Grants No. 00-05-81164 and 
No. 01-05-97240). 
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C2-34 
MULTICOMPONENT ANALYSIS OF THE UNSYMMETRICAL 

DIMEIHYLHYDRAZINE AND ITS DEGRADATION PRODUCTS 
BY THE LASER PHOTOACOUSHC SPECTROSCOPY 

Yu.V. Fedotov, M.L. Belov, V.A. Gorodnichev, A.N. Gitov, 
V.I.Kozintsev, A.A. Kormakov, and I.P. Suprun 

Bauman Moscow State Technical University, Moscow, Russia 
ekomonit@mx. bmstu. ru 

The problems of atmosphere pollution monitoring in the rocket and space machinery's utilization areas are actual 
at the present time. Quantitative analyze of gas mixture, which includes traces of rocket fuel and its degradation 
products, is one of the most important problems. Differential absorption (DA) laser photoacoustic gas analyzer 
(LPAGA) allows rapid and precise quantitative estimation of multicomponent gas mixture. 

An estimation of quantitative analyzes possibility by DA LPAGA with tunable CO2 laser was made for 
6-component mixture (unsymmetrical dimethylhydrazine and its degradation products - nitrosodimethylamine, me- 
thylendimethylhydrazine, dimethylamine, ammonia, and methanol). 

Analytical wavelengths have been selected for described mixture in spectral region of CO2 laser. Mathematical 
modeling has been made in closed cycle. Signal values at selected analytical wavelengths were calculated for given 
mixture concentrations. Noise with determined RMS was added to calculated signal. Then concentrations of mixture 
components were recovered by the search of quasi solution method. Acceptable recovering errors (< 20%) were de- 
termined for typical levels of noise measurements. 

C2-35 
SELECTION OF ANALYTICAL WAVELENGTHS 
FOR MULTICOMPONENT ANALYSIS OF GAS 

MIXTURE BY THE LASER PHOTOACOUSTIC METHOD 

Yu.V. Fedotov, M.L. Belov, V.A. Gorodnichev, and V.I. Kozintsev 
Bauman Moscow State Technical University, Moscow, Russia 

ekomonit@mx.bmstu.ru 

Set of analytical wavelengths is one of the most important factors, which define precision, sensitivity and selec- 
tivity of laser photoacoustic multicomponent gas analysis. 

Different criteria of selection of analytical wavelengths (maximization of determinant module of the absorption 
coefficient matrix, minimization of sum of variance-covariance matrix diagonal elements, maximization of information 
distance, minimization of condition number of the absorption coefficient matrix) are compared by the physical correc- 
tion, consideration of all basic factors and rapidity. The capability of analytical wavelengths criteria for laser differ- 
ential absorption photoacoustic gas analyzer is examined. The significant lack of most selection algorithms is the 
long-lasting calculations. The ways of increasing of rapidity are described. 

Original engineering algorithm of selection of analytical wavelengths is represented. The algorithm is physical 
correct, considers all basic factors and very rapid. 

C2-36 
MODELLING SOFTWARE MOLSA FOR UV-V LIDAR SOUNDINGS 

OF ATMOSPHERE PARAMETERS 

I.V. Boichenko, M.Yu. Kataev, D.R. Kulakhmetov, A.A. Mitsel', and A.Ya. Sukhanov 
Tomsk University of Automatic Control System and Radioelectronics, Tomsk, Russia 

kmy@asd. iao. ru 

Software package for modeling of lidar sounding of atmosphere in UV-V spectral region is demonstrated. The 
package is developed on the basis of modern methods designing of object-oriented systems. A convenient interface 
and various databases enabling to simulate known prototypes of lidars, as well as to create and to investigate new 
lidar variants. 
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C2-37 
INVESTIGATION OF A CLOUD COVER WITH USE OF SPECTRAL 

MEASUREMENTS AND BI-STATIC TOMOGRAPHIC SENSING 

D.M. Onoshko and M.M. Kugeiko 
Belarussian State University, Minsk, Belarus 

kugeiko@rfe. bsu. unibel. by 

For a research of optical (optical thickness) and microphysical characteristics (effective size of particles) of 
cloud cover the spectral passive method is used.' An essential shortage of a method is the difficulty in establishment 
of area of physical interpretation of measurement results. 

Tomographic system of laser sensing includes all components (receiving devices, recording and processing 
equipment), permitting to carry out passive measurements. The realization of tomographic and passive methods can 
be combined in one measuring system. Therefore the statement of a problem of the analysis of an opportunity and 
effectiveness of complex use of tomographic and passive measurements results for the determination of optical and 
microphysical characteristics of a cloud cover is fair. Such statement of a question is especially urgent for bi-static 
tomographic method^, appreciably reducing a methodical error inherent in known tomographic methods. 

In the report the influence of an inhomogeneous structure of a cloud cover on registered value of an albedo and, 
as a consequence, the possibility of the unambiguous interpretation of spectral measurements data relative to optical 
thickness of a cloud and effective size of particles is investigated. The area of unambiguous interpretation of results is 
established within the framework of homogeneous, regular and fractal models of an optical thickness distribution. It 
is shown by a numerical mathematical simulation that for extension of the area of unambiguous interpretation of 
spectral measurements data the development of more adequate models of a cloud cover for each concrete meteorological 
situation is required, that causes necessity to perform the additional measurements of a cloud cover optical thickness. The 
use of bi-static tomographic sensing corresponds to realization of such additional measurements in a sense of efficiency, 
possibility of investigation of horizontal and vertical stratification, study of a temporal variability of a medium. 

1. T. Nakajima and M.D. King, J. Atmos.Sci. 47, 1879-1893 (1990). 
2. M.M. Kugeiko and D.M. Onoshko, Patent of Republic of Belarus, Ns 3670. 

C2-38 
REMOTE SENSING OF COMPLICATED STRATIFIED INHOMOGENEOUS 
DISPERSING MEDIA (CONCEPT OF MINIMIZING OF A PRIORI DATA) 

M.M. Kugeiko 
Belarussian State University, Minsk, Belarus 

kugeiko@rfe. bsu. unibel. by 

The problem of deriving and processing of an information in remote sensing of inhomogeneous dispersing media 
requires a measurement of a back scattering signal depending on many parameters and reversion it relative to the 
determined characteristics. Owing to a multiparametrical dependence the interpretation of registered signals requires 
use of a priori information or assumptions about a medium under investigation, that results in large errors in the 
determination of characteristics. The essence of the concept of minimizing of a priori data, developed by us, consists 
in minimal use of a priori information about a medium, maxima! exception of influence of the equipment and used 
physical processes on measurement results. The base values of determined parameters are derived without additional 
independent measurements. 

In the report the technique of the determination of optical characteristics of complicated stratified inhomogene- 
ous dispersing media with the diffused boundaries between the layers (such as "atmosphere-cloud", "atmosphere- 
industrial emission - atmosphere", "atmosphere-water medium", multilayer cloud cover etc.), developed on the basis 
of the concept of minimizing of a priori data, is considered. The technique includes: 

- analysis of a profile of back scattering signal (for allocation of the boundaries of layers); 
- deriving of base values of the determined characteristics from measured signals; 
- the definition of a transparency of transitional layer of mediums; 
- correction of measured back scattering signals on a variation in scattering indicatrix in back direction (on a 

degree of variation in a qualitative structure of a medium) and on attenuation value in a transitional layer; 
- the interpretation of a back scattering signal in transitional layer; 
Recovery of attenuation factor along the whole route of sensing. 
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C2-39 
MEASUREMENTS OF THE ABSOLUTE QUANTITIES OF THE CHLOROPHYLL 

A CONCENTRATION BY LASER FLUOROMETER 

E.A. Lipilina, O.A. Bukin, M.S. Permyakov, and A.Yu. Major 
Pacific Oceanology Institute FEB RAS, Vladivostok, Russia 

o_bukin@mail.ru 

The values of the calibration coefficients for measurement of absolute quantities of chlorophyll A concentrations 
by laser fluorometer are presented.. It is shown that these values are equal in the limits of the experimental errors for 
different regions of the Pacific, sea of Japan and sea of Okhotsk. Except for the regions where the intensive tempera- 
ture fronts were observed. In such situation the calibration coefficients significantly distinguished. 

C2-40 
DOPPLER SODAR OBSERVATIONS OF VERTICAL COMPONENT 

OF A WIND SPEED IN MOSCOW 

M.A. Lokoshchenko, V.G. Perepyolkin, and N.V. Semenova 
Moscow State University, Moscow, Russia 

loko@geogr.msu.su 

The vertical SODAR «ECHO-l», produced in the Eastern Germany, is in operate at Moscow State University 
since 1988. In 1999-2000 it has been modernized. Sodar records, as well as profiles of C], were transformed in digital 
view on PC. An original Doppler arrangement was made for monitoring of a wind speed vertical component. Average 
profiles of this parameter for every hour during one month (October 2000) are presented. Important physical features 
were noted, such as: connecting with a free convection maximum of rising movements on the 100-150 m height at 
12 a.m. - 4 p.m.; clear subsidence, i.e. at nocturnal time on middle heights, decreasing up to zero in the ground layer. 

C2-41 
STUDYING OF AEROSOL CONCENTRATIONS AND THERMAL STRUCTURE 

OF THE LOWER ATMOSPHERE ABOVE MOSCOW BY MEANS OF SODAR AND LIDAR 

M.A. Lokoshchenko, G.I. Gorchakov, and P.O. Shishkov 
Moscow State University, Moscow, Russia 

loko@geogr. msu. su 

The results of scientific experiment, which was conducted in Meteorological Observatory of Moscow State Uni- 
versity during July-August of 1998, are presented. In this period sodar «ECHO-l» and aerosol ecological lidar were 
operated here simultaneously and continuously during some weeks. The range of sodar is 800 m; lidar data are reliable 
up to nearly 500 m height. The purpose of experiment was to investigate particularities of aerosol concentrations and 
their relations with thermal stratification on various heights of the atmospheric boundary layer in conditions of big 
city like Moscow. Some common features of daily course of aerosol concentration are eliminated. For instance, 
a strong increasing of aerosol concentrations near ground level on evening time, when daily convection and intense 
vertical mixing by sodar data usually decay, is evident. During morning hours a top of layer of high aerosol concen- 
trations usually coincides with bottom of elevated inversion by sodar data. 

Besides common analysis, lidar and sodar data were compared in terms of synoptic processes, i.e. separately for 
periods of various air mass dominating, passing of different atmospheric fronts, etc. As a result, some typical ranges 
of aerosol concentrations in a lower atmosphere were determined for different air mass conditions in summer In Moscow. 

C2-42 
SPEED OF LARGE SCALE DISTURBANCES IN THE LAKE BAIKAL WATER 

Yu.V. Parfenov, A.G. Chensky, S.V. Lovtsov, A.E. Rastegin, and V.Yu. Rubtzov 
Applied Physics Institute of Irkutsk State University, Irkutsk, Russia 

par@api. isu. runnet. ru 

At a winter period 1991-2001 were studied large-scale disturbances of a Baikal water in upper layer (0-150 m). 
Region of observing situated near Baikal Neutrino Telescope. Here coastal declivity has a slope about 40 degrees and 
length of order 2.5 km. A flat bottom with depths near 1370 m spreads hereinafter. In the kilometer to sea apart 
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from of coastal declivity measurements of temperature were taken as on the fixed depth with the time so and chang- 
ing a temperature with the depth. In all experiments 1991-2001 were observed disturbances of water temperature 
with different amplitudes and duration. In 1999-2001 measurements was conducted on network of sensors with the 
spatial scale in several kilometers. The disturbances come to the observing area from south-east direction. The hori- 
zontal component of velocity is of order 1-10 cm/sec. Spatial size of disturbances lies in the interval from several 
kilometers to several of ten kilometers. 

C2-43 
ESTIMATION OF THE STATISTICAL PARAMETERS OF OPTICAL AND 

GEOMETRICAL SPATIAL STRUCTURE OF CLOUDINESS 

I.E. Penner, G.P. Kokhanenko, and V.S. Shamanaev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

kokh@iao. ru 

Solving the problems of modeling the processes of radiation transfer, turbulent exchange and the structure of 
the boundary layer of the atmosphere requires investigation of not only the vertical aerosol structure but also the 
characteristics of cloudiness. The majority of available data of laser sounding of cloud fields obtained in the experi- 
ments with both ground-based and airborne lidars allow one to extract the data on simultaneously measured geomet- 
rical and optical characteristics of cloudiness. The mean weighted coefficient of scattering of the laser radiation in 
the cloud layer selected upon the criteria for determining the cloud boundaries, the same for all data, is considered as 
an optical characteristic of the cloudy substance. Apart from statistical estimates of geometric characteristics of 
cloudiness, such consideration essentially extends possibilities of the model description of the spatial structure of the 
boundary layer of the atmosphere at presence of the lower-layer cloudiness. Then, the simultaneously measured 
height of the lower boundary of cloudiness, scattering coefficient and the gradient of the scattering coefficient are 
analyzed on the basis of the lidar data obtained on meso-scale of the spatial length of the front boundary of the stra- 
tocumulus cloudiness of lower level. The spatial-temporal spectra of fluctuations of these characteristics are analyzed. 
It is shown that one can select the characteristic spatial scales of optical inhomogeneities of the cloud field under 
study with greater contrast in the spectrum of the gradient of the scattering coefficient. 

C2-44 
MULTIWAVE TRACE GAS ANALYZER BASED ON WAVEGUIDE TUNABLE COj-LASER 

A.I. Karapuzikov,* G.G. Matvienko,^ Yu.N. Ponomarev,^ I.V. Sherstov,* 
A.I. Grishin,2 A.I. Petrov,2 and I.V. Ptashnik^ 

^Institute of Laser Physics SB RAS, Novosibirsk, Russia 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

yupon@iao. ru 

The construction and characteristics of the trace gas analyzer with the distance of visibility up to 1 km based on 
the compact fast-tunable continuous waveguide C02-laser with RF excitation is described. The laser is provided with 
the changeable active elements filled up by gas mixtures with various isotopes of CO2 molecule that essentially in- 
creases an amount of laser radiation lines and number of gas impurities that are found under monitoring of a similar lidar. 

The sensitivity of the gas analyzer to determine the concentration of small molecules (C2H4, NH3, O3 etc.) and 
polyatomic organic compounds with unsolved spectra is calculated. 

The results of bench tests by a corner reflector and top-target are presented. 

C2-45 
SIMULATION OF LIDAR SOUNDING OF METEOPARAMETERS 
OF THE ATMOSPHERE IN THE SPECTRAL WINDOW 2-2.4 jiM 

P.P. Geiko,* G.G. Matvienko,^ O.A. Romanovskii,^ and O.V. Kharchenko^ 
^Institute of Optical Monitoring SB RAS, Tomsk, Russia 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

roa@iao. ru 

The results of numerical simulation for the lidar sounding of meteoparameters of the atmosphere by the method 
of differential absorption in the spectral window 2-2.4 ^m are presented.   It is proposed to use as radiation sources 
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the solid-state Ho2+ and Er3+ ion lasers and the radiation obtained by the mixing of radiation of CO2 laser and Er3+ 
laser which completely overlaps the range 2-2.4 nm. The selection of absorption lines of a water vapor which are 
suitable for the sounding of profiles of temperature and humidity in the lower troposphere is carried out. The sys- 
tematic errors of reconstruction of temperature profiles are analyzed. li is shown that the reconstruction errors for 
temperature and humidity profiles have admissible values in the lower troposphere. 

C2-46 
OPTOACOUSnC SOUNDING OF THE ATMOSPHERIC PARAMETERS 

AND THE CHANNEL OF HIGH-POWER PULSED LASER 
RADIAnON PROPAGATION IN THE ATMOSPHERE 

L.G. Shamanaeva 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

Experimental investigations of the effect of sound pulse generation accompanying the propagation of high-power 
pulsed laser radiation in the atmosphere were started at the lAO SB RAS in 1986. Based on these investigations, 
optoacoustic methods of sounding of the atmospheric temperature, the wind velocity, the relative humidity, and the 
number density of micron fraction of the atmospheric aerosol were suggested. A source of the acoustic signal in an 
optoacoustic sounding system is a discrete laser spark made by focusing of a CO2 laser beam into the atmosphere at 
distances of up to 500 m. The number density of coarsely dispersed aerosols was determined from the number of 
pulses in the laser spark acoustic signal whose amplitudes exceed the threshold noise level. The results of optoacous- 
tic sounding agree well with the microphysical model of the aerosol atmosphere for Western Siberia. 

When the laser energy density is below the threshold level of laser spark formation, the acoustic radiation is due 
to laser-induced thermal expansion of the propagation medium. Measurable parameters in this case are the effective 
laser beam radius, the coefficient of laser radiation absorption, and the total laser radiation energy. 

An analysis of the characteristics of a laser-induced acoustic signal allows also the breakdown and underbreak- 
down regimes of laser radiation propagation to be detected. 

An additional advantage of the optoacoustic sounding system is its capability to operate simultaneously with a 
spectrochemical lidar which analyzes the chemical aerosol composition by the optical emission spectrum of the laser 
spark. This allows one to obtain qualitatively new information about the atmosphere with minimum additional expenses. 

C2-47 
DOPPLER MEASUREMENT ACCURACY OF THE WIND PROFILE 

IN THE NONSTATIONARY SIGNAL REGIME 

A.P. Shelekhov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

ash@iao. ru 

In this paper the theoretical approach to the statistical analysis of the nonstationary signal of the pulsed Doppler 
lidar is proposed. The equation for the Doppler shift estimate as the sum of the regular component, the non-Gaussian 
and Gaussian fluctuating components is obtained. It shows that such definition of the Doppler shift estimate corre- 
sponds to the time average of the instantaneous signal frequency. The problem of the measurement of the average and 
true profiles of the wind velocity is discussed for the different stratification of the atmospheric turbulence. 

C2-48 
VOLUME ACOUSTIC SCATTERING IN THE OCEAN 

V.E. Sklyarov and A.V. Berezutskii 
Shirshov Institute of Oceanology RAS, Moscow, Russia 

vsklyaroD@aport. ru 

The analyses of the hydro physical and acoustic researches, which have been carried out in the different regions 
of the northern Atlantic, are resulted. The main particulars of hydro physical structure and dynamic formations (cur- 
rents jet, fronts and eddies) were well traced on the acoustic sounding on frequencies 12 and 24 kHz. At works in 
the Barents Sea, greatest value of the contrasts in a field of volume acoustic scattering were watched in area of the 
Polar front. It reached maximum ratings 15-20 dB on horizons of 90-200 m. Reference width of the meander gradi- 
ent zone constitute 10-15 km, which corresponded to force dissipation spatial gradients, is about 1-1.6 dB/km. 
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C2-49 
COMPARISON ANALYSIS OF THE STATISTICAL FEATURES 

OF THE BIOOPTICAL AND HYDROLOGICAL SEAWATER PARAMETERS 

G.V. Skorokhod, O.A. Bukin, M.S. Permyakov, A.Yu. Major, and T.I. Tarkhova 
Nevol'skoy Far East State Marine Academy, Vladivostok, Russia 

o_bukin@mail. ru 

The results of the experimental measuring of the biooptical and hydrological parameters space-time distribution 
of the sea water in the upper ocean layer are presented. The comparison analysis of the statistical features of the sea 
water temperature and salinity distribution and chlorophyll A fluorescence induced by laser radiation are described. 
The data were obtained in some scientific trip around Pacific, sea of Japan and sea of Okhotsk during 1992-1993, 
1998-2000 years. The temperature, salinity and the laser induced fluorescence spectra of the sea water were simulta- 
neously measured on moving ship by spipborne laser fluorometer. 

C2-50 
EXPERIENCE ON LASER SENSING OF THE BAIKAL WATER FROM THE ICE COVER 

G.P. Kokhanenko/ I.E. Penner,* V.S. Shamanaev,* 
N.P. Budnev,2 B.A. Tarashchanskii,^ and P.P. Sherstyankin' 

^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 
kokh@iao. ru 

^Scientific-Research Institute of Applied Physics at Irkutsk State University, Irkutsk, Russia 
^Limnological Institute SB RAS, Irkutsk, Russia 

An experiment on laser sensing of the subsurface layer of Baikal water has been carried out under stationary 
conditions. To this end, the lidar developed at the Institute of Atmospheric Optics of the SB RAS was mounted on 
the ice cover of lake Baikal in the vicinity of the deep-water neutrino telescope of the Scientific-Research Institute of 
Applied Physics at Irkutsk State University. Sensing was performed through the hole of required size hacked through 
ice. The optical water parameters were simultaneously measured with the submerged transparency meter developed at 
the Limnological Institute. The experiment was aimed at further refinement of the laser sensing method and investi- 
gations of the applicability limits of the laser sensing equation under conditions of strong multiple scattering and the 
motion of hydrosols under the ice cover. 
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Session C3. AIRBORNE AND SPACEBORNE LIDARS 
AND THEIR APPLICATIONS. MODELS OF THE ATMOSPHERE. 

LASER BEAMS ON HIGH-ALTITUDE PATHS 
IN THE ATMOSPHERE AND SPACE 

C3-01 
HOW PRECISELY AN EQUATION MUST DESCRIBE IHE 

RETURN SIGNAL OF A SPACE-BORNE LIDAR SYSTEM TO ALLOW 
FOR THE RETRIEVAL OF CLOUD PARAMETERS? 

A. Borovoi,* G. Czerwinski,^ J. Ding,^ U. Oppel,2 and L. Xu^ 
'Institute of Atmospheric Optics, SB RAS, Tomsk, Russia 

borovoi@iao. ru 
^Institute of Mathematics, L-M-University of Munich, Munich, Germany 

^Satellite Remote Sensing Laboratory, Chengdu College of Information Engineering, Chengdu, China 

The return of a space-borne lidar system contains essential contributions of high orders of multiple scattering. 
Hence, methods for the retrieval of cloud parameters from such returns must be based on equations which take into 
account such higher orders of multiple scattering. The more precisely this is done the more complicated these equa- 
tions will be and the less chances are to be able to retrieve the parameters. At least this is true for retrieval proce- 
dures which are based on solving integro-differential equations. Hence, in such a case it is necessary to use simplified 
equations to describe such returns. Such simplified equations may be equations which introduce a correction term 
into the classical (single scattering) lidar equation or which take into account one or two orders of multiple scatter- 
ing only or which have the form of some sophisticated exponential series including knowledge on depolarization for 
example. Of course, it is necessary to check the validity of such approximative multiple scattering lidar equations. 
This is done by comparing results of simulations based on these equations with simulations based on exact multiple 
scattering lidar equations. We shall do this for a variety of stratified clouds consisting of various scatterers and mix- 
tures of scatterers such as models of cirrus clouds (hexagonal prisms, dendrites, bullet rosettes), aerosol clouds (ob- 
late and prolate spheroids), water clouds (haze, Cl), and molecules. The results of this comparison shows that the 
contributions of multiple scattering are underestimated in many situations. Hence, the range of validity of such usu- 
ally ill-posed retrieval procedures has to be examined with care. 

C3-02 
EYE-SAFE LASER TRANSMITTER FOR ATMOSPHERIC 

REMOTE SENSING APPLICATIONS 

U.N. Singh 
NASA Langley Research Center, USA 

u. n. singh@larc. nasa. gov 

Space-based lidar remote sensing measurements of water vapor, carbon dioxide, and wind needs the laser trans- 
mitters to be highly efficient and reliable, conductively cooled, compact, and long operating lifetime. Recent ad- 
vancement in CW and Quasi-CW laser diodes technologies has led to the development of high-energy diode-pumped 
solid-state lasers, which have the potential to be deployed in space for extended period. A strong effort is underway 
to develop eye-safe solid-state laser for multiple lidar applications. The concern of eye-safety is promoting the devel- 
opment of solid-state eye-safe laser transmitters in mid-IR. Using the non-linear optical devices, such as optical pa- 
rametric oscillator (OPO), optical parametric amplifier (OPA) and wave mixing technologies, the wavelength cover- 
age can be extended and can be tuned to target the different atmospheric constituents. This paper will review the 
current developments and the future technology challenges in the eye-safe solid-state lasers. 
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C3-03 
PROJECT OF LIDAR INVESTIGATION OF THE EARTH FROM 

ONBOARD THE SMALL SPACE PLATFORMS 

G.G. Matvienko 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

mgg@iao. ru 

Rich experience of the first lidar space experiments performed in the Russian Federation and the U.S. has sup- 
ported the utility of the use of space lidars for monitoring of the atmosphere. Automated artificial Earth satellites 
with the rigid program of observations can be mainly used for monitoring of the atmosphere. At the present time in 
the Rosaviakosmos there are some draft projects intended for tracking the aerosol and gas anomalies in the lower 
atmosphere from onboard the small space apparatus (SSA). As a rule, the SSA platforms are put into orbit at a 
height of 600 km and more. Therefore the effective power of the created space lidars should be high. 

This paper describes the two projects of lidars for SSA-200. One of the projects is intended for monitoring of 
aerosols of natural and technogenic disasters.' The second project realizes the differential absorption methods for 
determining the excess of hydrocarbon contaminations over the background ones. The paper analyzes the other as- 
pects of laser space sensing of atmospheric anomalies. 

1. G. Matvienko, G. Kokhanenko, V. Shamanaev, V. Alekseev, Proc. SPIE, 3494, 206-210 (1998). 

C3-04 
METHOD FOR RECONSTRUCTION OF THE HEIGHT WIND PROFILES 

FROM THE DATA OF SPACE DOPPLER LIDAR 

V.A. Banakh/ Ch. Werner,^ N.P. Krivolutskii,! 
I. Leike,2 I.N. Smalikho,* and J. Streicher2 

fInstitute of Atmospheric Optics SB RAS, Tomsk, Russia 
banakh@iao. ru 

^DLR Institute of Atmospheric Physics, Wessling, Germany 
Christian.Werner@dlr.de 

New method has been proposed for reconstruction of height profiles of wind velocity and wind direction from the 
data of space scanning coherent Doppler lidar. The approaches used before are based on the following procedure. The 
height profile of the radial component of wind velocity vector is obtained from the temporal series of echo-signal samples. 
Then the height profiles of wind velocity and wind direction are reconstructed from the data for the various azimuth 
angles of scanning. As the results of numerical simulation show, such an approach gives large error at low signal-to- 
noise ratio and allows the wind profiles to be reconstructed with required accuracy to the height of 2-3 km only. 

Our method is based on accumulation of the echo-signal Doppler power spectra measured under various azimuth 
angles of scanning and subsequent use of the variation principle to estimate. The Doppler spectra for given height 
are summed with allowance for sounding geometry. Then the estimated velocity and direction values are determined 
from the obtained two-dimensional (velocity-direction) distribution of accumulated spectra as coordinates of maxi- 
mum. Numerical simulation shows that the use of this technique allows the height wind profiles to be reconstructed 
up to the height of ~ 20 km with acceptable accuracy even for SNR = 10"^. 

The research was supported by the Russian Foundation for Basic Research Grant 05-00-64033. 

C3-05 
USING SATELLITE DATA FOR ESTIMATE TEMPERATURE CHARACTERISTICS 

OF AIR ON THE GROUND LEVEL 

S.A. Tashchilin and N. A. Abushenko 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

koshelev@iszf. irk. ru 

The definition of the temperature characteristics in a ground stratum of air is of interest within the framework 
of the forecast of designated fire conditions in territory of the large-scale wood arrays of territory of Siberia and Far 
East. The existing network of meteorological stations in territory of East Siberia and Far East and especially in 
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northern areas, is rather unloaded, and consequently the rating of temperature parameters of a surface of a land and 
ground stratum of air in enough extensive territory is made approximately. Usage of satellite methods of observation, 
on the basis of the data optical, microwave and. ranges of lengths of waves can appreciably Increase efficiency of 
solution of the given task. 

In this studying the daily satellite data of instruments AVHRR and TOYS (NOAA) obtained in the Center of 
Remote Sensing were used. The statistical analysis of accuracy of restoring of temperature of air and temperature of 
dew point under the information of the data of instruments in matching with outcomes of ground observations on 30 
meteorological stations for spring - summer period of 1998 in limits of territory of Irkutsk area is carried out. 

As a result of researches is shown, that for ideal meteorologic conditions of observations (absence of a cloud 
cover) the standard deviation (SD) of temperature, restored on the satellite information, has made under the data 
AVHRR 0.7 K, under the data TOYS 1.0 to accordingly. In case of an overcast the analysis only under the data of 
instrumentation TOYS/NOAA was conducted. Thus SD has made about 3.5 K. 

As a result of operation the output about a feasibility of the satellite information for operational use is made at 
the prognosis of fire danger of woods on the basis of a meteorologic Nesterov index 

C3-06 
LIDAR SIGNAL IN THE DOUBLE SCATTERING 
APPROXIMATION AT PARAMETRIC SETTING 

OF THE SCATTERING PHASE FUNCTION 

V.V. Bryukhanova and I.V. Samokhvalov 
Tomsk State University, Tomsk, Russia 

leo@elefot.tsu.ru 

The analytical formulas for the lidar signal from far cloud formations in the double scattering approximation are 
presented. It is shown that the contribution of the intensity of doubly scattered radiation significantly depends on 
the used model of the scattering phase function for the same class of atmospheric aerosols. 

C3-07 
NUMERICAL SIMULATION OF DOPPLER LIDAR DETECTION 

OF CLEAR AIR TURBULENCE 

V.A. Banakh,! ch. Wemer,^ and I.N. Smalikho* 
I Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

banakh@iao. ru 
^DLR Institute of Atmospheric Physics, Wessling, Germany 

Christian.Werner@dlr.de 

There is a need for airline industry to create new tools for forecasting, detecting and avoiding turbulence in or- 
der to increase safety of flights, since turbulence remains the leading cause of flight attendant injuries. Now pilots 
have no defense against turbulence - especially the most treacherous type: clear air turbulence. It is necessary to col- 
lect volumes of quantitative data on the size and magnitude of turbulence field in atmosphere, to use these databases 
for validating the modeling and improved the forecasting of the heights of aircraft cruises which are dangerous for 
flights, to elaborate the criteria of false alarm algorithm, which can be used in airborne warning systems. The prom- 
ising tool for detection of wind fields is Doppler lidar. Installed on aircraft it can in principle measure wind velocity, 
wind shear; obtained Doppler lidar data permit to estimate the turbulence strength, the length of small-scale turbu- 
lent phenomena. 

In the paper the possibility of detection of clear air turbulence by airborne laser Doppler system is under study 
by means of numerical simulation. Simulation of lidar signals is carried out for different signal-to-noise ratio and 
turbulence strength realized in a free atmosphere. Information about the turbulent dissipation rate characterizing the 
strength of clear air turbulence we obtained from Doppler spectrum width. The simulation shows that this approach 
is sufficiently effective for detection the turbulent area which are dangerous for flights. 

The research was supported by Russian Foundation for Basic Research Grant 00-05-64033. 
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C3-08 
COMPARATIVE ANALYSIS OF POLARIZATION CHARACTERISTICS 

OF SCANNERS FOR AIRBORNE LIDARS 

A.V. Beresnev and A.A. Tikhomirov 
Institute of Optical Monitoring SB RAS, Tomsk, Russia 

tikhomirotj@iom. tsc. ru 

Different types of the scanning systems applied in the airborne lidars (optical wedges, rotating diffraction grids, 
rocking and rotating mirrors) introduce a distortion into the polarization state of the transferred radiation fluxes at 
the change of the angles of incidence on the active element. 

The paper presents the results of theoretical estimations of the polarization state of radiation for the scanners of 
the available lidar systems: MAKREL-2 (optical wedges), LASAL (rocking mirror) and HARLIE (rotating diffrac- 
tion grid). The estimates were performed for the characteristic ranges of variation of the angles of incidence and 
reflection of the optical radiation. The results have shown that the principal depolarizing element in the LASAL sys- 
tem are two mirrors; the depolarization effect appears in the HARLIE system on the mirror and diffraction 
grid; and the double optical cline in the depolarizing element in the MAKREL system. From the standpoint of opti- 
mality of the polarization characteristics, the MAKREL-2 lidar based on two optical clines has the best polarization 
characteristics. 

C3-09 
LIDAR MEASURMENTS OF TIME VARIATIONS 

OF THE VOLUMETRIC BACKSCATTERING COEFFICIENT 

B.T. Tashenov, V.A. Filippov, and R.V. Filippov 
Fesenkov Astrophysical Institute, Almaty, Kazakhstan 

filippov_romanv@mail. ru 

In solving problems connected with the usage of the systems of distance optical sensing working through the 
atmosphere it is necessary to determine the influence of change of optical properties of the atmosphere. 

In this matter the investigations of the variations of the volumetric backscattering coefficient on fixed altitudes 
were continued. 

For the realization of the measurements we used a lidar with wavelength 532 nm. As a receiving antenna of the 
lidar a telescope-reflector with efficient mirror surface 1.2 m in diameter was used. 

The aim of the present work was to analyze more in detail the oscillations of the volumetric backscattering coef- 
ficient in laser sensing of the atmosphere that were discovered earlier on the altitudes 10-80 km. For the analysis 
were taken the layers with thickness from 0.9 to 70km. The period of the revealed perturbations was 2.5-3.0 hours 
and was seen better when the thickness of the investigated layer was higher. For the thick layers these periods are 
seen relatively clear. 

The possible causes of the revealed oscillations are discussed. 

C3-10 
POLARIZING CHARACTERISTICS OF DOUBLE 

SCATTERING RADIATION FROM DROP 
AND CRYSTAL CLOUDS 

I.V. Samokhvalov, V.V. Bryukhanova, and P.V. Kryganov 
Tomsk State University, Tomsk, Russia 

leo@elefot. tsu. ru 

The results of account of the Stocks vector of the double scattering radiation for water clouds of various phase 
structures are given. As the basis is taken the equation of laser sensing in double scattering approach consider 
polarization. 
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C3-11 
EMPIRICAL MODEL OF THE SPECTRAL BEHAVIOR OF THE AEROSOL OPTICAL 
THICKNESS OF THE ATMOSPHERE IN THE WAVELENGTH RANGE 0.44 TO 12 jiM 

N.N. Shchelkanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

snn@iao.ru 

When solving the problems of propagation of the optical radiation on horizontal and slant path, it is necessary 
to have the data on the value of the aerosol optical thickness of the atmosphere and its spectral behavior. Calcula- 
tions of the aerosol optical thickness of the atmosphere in visible and IR wavelength ranges are carried out, as a rule, 
using the regional one-parameter models, where the input parameter usually is the aerosol optical thickness of the 
atmosphere at one wavelength in visible range. The first two-parameter model of aerosol extinction in atmospheric 
hazes was proposed in Ref. 1, where the input parameters are the aerosol extinction coefficients at the wavelengths of 
0.48 and 0.69 nm. 

The model providing for calculation of the aerosol optical thickness of the atmosphere in the wavelength range 
0.44 to 12 nm is proposed in the paper. The input parameters of the model are the measured or set values of the aero- 
sol optical thickness in the wavelength range 0.4 to 1 jim. The proposed model is universal, i.e. applicable for all 
types of the optical weather and different climatic zones. 

1. N.N. Shchelkanov and Yu.A. Pkhalagov, Atmos. Oceanic Optics 12, J^9 12, 1089-1092 (1999). 
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Session C4.    OPTICAL AND MICROPHYSICAL PROPERTIES 
OF ATMOSPHERIC AEROSOL AND SUSPENSION IN WATER MEDIA 

C4-01 
ASSESSMENT OF OPTICAL CHARACTERISTICS OF ATMOSPHERE 

AND OCEAN BY DATA FROM SATELLITE OCEAN COLOR SENSORS 

O.V. Kopelevich 
Shirshov Institute of Oceanology RAS, Moscow, Russia 

oleg@sio.rssi.ru 

At present there are half a score of satellite ocean color sensors being in operation or prepared for launch; they 
offer strong possibilities of providing data on spatial and temporal variability of various characteristics of atmosphere 
and ocean, primarily of the optical ones. As of now, data from the satellite scanner SeaWiFS (Sea-viewing Wide 
Field-of-view Sensor) are in most common use; they have been available since September 1997. The possibilities and 
problems of retrieval of optical characteristics of atmospheric aerosol, cloudiness, and sea water from SeaWiFS data 
are considered. The algorithms developed in the P.P.Shirshov Institute of Oceanology Russian Academy of Sciences 
are presented as well as some results of their validation by data of field measurements. The examples of spatial dis- 
tributions and seasonal changeability of aerosol optical thickness and seawater optical characteristics derived from 
SeaWiFS data are given. 

C4-02 
ABOUT OPTICAL, THERMAL AND DYNAMIC STRUCTURE 

OF COASTAL WATERS OF LAKE BAIKAL (DATA 1994, 1999) 

P.P. Sherstyankin, M.N. Shimaraev, V.V. Khokhlov, 
V.N. Sergeeva, and V.N. Drozdov 

Limnological Institute SB RAS, Irkutsk, Russia 
ppsherst@lin. irk. ru 

On optical and thermal structures of coastal waters made on solve of front to a grid of stations, as show obser- 
vation, for example, on a section Maritui - Solzan on October 21, 1994 (Sherstyankin, Shimaraev, Khokhlov et al., 
1998), show a close vicinity of areas of upwelling and downwelling. For an explanation of such phenomenon on the 
same temperature data the currents were designed by a dynamic method Zubov, Mamaev (1956) under the program 
prepared for the personal computer. The analysis of currents has shown, that waters located from the coastal party of 
front, have anticyclonic vortices, and from the lake party have cyclonic vortices. Taking into account, that anti- 
cyclonic vortices cause on periphery upwellings, and cyclonic vortices - downwelings, in places them convergence 
upwellings and downwellings are in the vicinity, that corresponds as theoretical performances (Sherstyankin, Kui- 
mova, Minenko, 1995), and observations (Sherstyankin, Shimaraev, Khokhlov et al., 1998). 

Anticyclonic vortices of coastal area is kept as well in winter time under ice, as it is shown by accounts of cur- 
rents by a dynamic method in March, 1999 at cape Ivanovsky in Southern Baikal. 

The work is support by the grants of Administration of Irkutsk area No. 39 and RFBR No.00-05-65058. 
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C4-03 
INFORMATION CONTENT OF SPECTRA OF FACTORS 

OF BRIGHTNESS FOR WATER ECOSYSTEMS 

B.L.Sukhorukov and I.V.Novikov 
Institute of Water Problems RAS, Rostov-na-Donu, Russia 

bml@icomm.ru 

The optical spectra of radiation rising from water are determined by the optically active components (OAC) 
which are present in water. The components changing the complex refractive index, its real and (or) imaginary parts 
relate to such components. A difficulty to obtain an information on the concentrations of all OAC consists of that 
the partial contributions of OAC in the spectrum intensity are non-comparable by their magnitude. The OAC 
concentrations appreciably determining a state of ecosystem make the very small contribution into the total spectrum 
intensity and are disguised by such OAC as the mineral suspended substances and organic solutes, and chlorophyll of 
phytoplankton. The method to solve this situation by the introduction of a concept of the space of optical conditions 
(SOC) and a change to magnitudes describing an optical condition of water ecosystems' (OCWS) is proposed. 

The problems connected with the topology of three-dimensional SOC constructed by the data of model calcula- 
tions are considered in the paper. The investigations connected with its completeness and stability have been carried 
out. For the graduation of SOC the families of isopleths in two-dimensional projections have been constructed. The 
analysis of experimental OCWS of certain water objects of the surface waters, and also of artificial water ecosystems 
in this space has been carried out. It is shown that the information content of the factors of brightness of water ob- 
jects is determined by an integrated condition of ecosystem. Concentrations of separate OAC can be determined with 
the adequate accuracy in particular cases only. 

1. B.L. Sukhorukov, G.P. Garbuzov, and A.M. Nikanorov. Vodnye resursy 27, Kg 5, 579-588 (2000). 

C4-04 
INFLUENCE OF HEAVY METALS ON OPTICAL CHARACTERISTICS OF AQUEOUS MEDIA 

A.Ya. KhairuUina and V.A. Laplna 
Stepanov Institute of Physics, National Academy of Sciences, Minsk, Belarus 

alphiya@dragon. bas-net. by 

Conservation of biological and mineral resources oceans, lakes and rivers, their protection from man-made injec- 
tion of pollutants as well as contamination control came for the humanity one of the important tasks today. In spite 
of numerous investigations some of the aspects of this problem remain underdeveloped. It is the determination of the 
contribution of potential dangerous chemical pollutants as metals and their oxides in the optical characteristics of 
aqueous media and the search of natural indicators (algae, animals, plants) of optical properties sensitive to the pres- 
ence of heavy metals. 

Analysis of references of phytoindication of heavy metals contamination' evidences to the availability of 435-670 
nm spectral region for heavy metal identification (copper, zinc, iron, manganese) . Use of see water optical proper- 
ties models in this spectral range, taking into account the absorption of pure water, chlorophyll and yellow substance 
say about the possibility to measure copper volume concentration down to 10 \x.g per m^ (X = 570 nm). Use of natural 
indicators will allow one to increase the sensitivity of the method. To analyze optical characteristics of aqueous me- 
dia and natural indicators should take into account that heavy metals are luminescence killers (iron, copper) to be 
used for their identification. 

The approach under review can be widely adopted for remote monitoring of the aqueous media and assessment of 
purification systems working efficiency. 

1. A.A. Buznikov, N.V. Alekseeva-Popova et al, Journ. Optical Tech. 66, N? 8, 19-23 (1999). 

C4-05 
METHOD AND SOME RESULTS OF MEASUREMENT OF LIGHT ABSORPTION, 

DIRECT AND BACKSCATTERING SPECTRUMS IN LAKE BAIKAL WATER 

B.A. Tarashansky, N.M. Budnev, and R.R. Mirgasov 
Applied Physics Institute of Irkutsk State University, Irkutsk, Russia 

tarash@api.isu.runnet.ru 

New methods of a remote control of natural waters chemical and biological composition become more and 
more actual. Size of an   information obtained using instruments situated on satellites and aircrafts increase con- 
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stantly. Nevertheless, high-quality interpretation of such data is difficult without measurements of inherent optical 
properties (lOP) in situ. 

For analysis of data coming from deep underwater Neutrino Telescope NT-200 situated on South Baikal one 
have to have information about lOP as well. We have designed a new method and have constructed an instrument 
for measurement of light absorption, direct and backscattering spectrums in water. The device have been installed at 
mooring at 1000 m depth, it calibration is made in situ without any preliminary precise tuning. A methodical error 
of absorption and direct scattering factors measurements does not exceed 1% for wide range of parameters. 

The method allows to estimate concentrations of dissolved and suspended fractions of organic mater and to 
observe processes of their mutual transformations and sedimentation. Our preliminary data shows on a high spatial 
and temporal variability of direct and back light scattering spectrum of Baikal water. It concerns both absolute val- 
ues of lOP and spectrum shape. 

C4-06 
INFLUENCE OF CLOUD MICROPHYSICAL CHARACTERISTICS 

ON SOLAR RADIATION TRANSFER IN THE ATMOSPHERE 

M.V. Shatunova 
Hydrometeorological Research Center of Russia, Moscow, Russia 

ldmitr@mecom. ru 

Algorithm for calculation optical properties of water and ice clouds is developed. 
Cloud absorption and scattering coefficients were calculated in dependence of cloud water content values and 

particle effective radius, taking into account evolution of cloud particle size distribution function. Extinction and 
absorption efficiency factors were calculated using approximate formula of K.S. Shifrin and G. Van de Hulst. Cloud 
extinction and absorption coefficients were compared with results based upon Mie theory. 

For cloud particles size distribution function the gamma-function was used with parameters depended upon the cloud 
phase. These parameters are determined by changes in radius of particles due to coagulation and sublimation processes. 

Dependence of cloud absorption values upon cloud microphysical parameters is investigated. Maximum absorp- 
tion and minimum albedo values appear under the definite combination of cloud water content, particle concentration 
and radii interval. 

Numerical experiments showed that variation of liquid cloud optical depth within the limit of 20-30 leads to 
decrease of the surface radiation budget up to 50% and to increase of the whole atmosphere flux divergence up to 40%. 

The influence of cloud microphysical and optical properties on the radiation characteristics of the atmosphere is 
investigated. 

C4-07 
AEROSOL RETRIEVAL FROM COMBINED SPECTRAL EXTINCTION 

AND AUREOLE MEASUREMENTS 

M.A. Sviridenkov 
Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia 

misv@mail. ru 

One of the main difficulties in interpreting of the clear sky radiance measurements is deriving the aerosol phase 
function from the measured sky brightness. Correct retrieval of the single scattering needs knowledge of the sky radiance 
in the whole range of the scattering angles. This is impossible for small solar zenith angles. In the present work, the 
ways to solve (or avoid) this problem for aureole measurements using spectral aerosol extinction data. 

Aerosol optical thickness (AOT) in visible and near-IR is determined mostly by submicron aerosol fraction (ex- 
cept for the situations with extremely high coarse aerosol loading like a dust storm). This fraction is also predomi- 
nant in the side scattering. So, the single scattering phase function can be derived from the spectral AOT by means 
of inversion and following Mie calculations for retrieved submicron aerosol. For rough estimations, it is sufficient to 
calculate the Angstrom exponent and take the phase function for the corresponding power law distribution. Analysis 
of the model and derived from the experimental data size spectra showed that inversion of the spectral extinction 
allows to recover the phase function in the angular range 30-150 deg. with accuracy, comparable with the measure- 
ment accuracy. The phase function obtained, gives the information needed for the account of the multiple scattering 
in the aureole region. The asymmetry of clear sky radiance due to multiple scattering is much less than for single 
scattering. Numerical simulations showed that aerosol size spectra retrieved from measured and single scattered aure- 
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ole radiance differ only in the region of small particles (less than wavelength). Thus, the aerosol size distribution can 
be obtained as a combination of the results of the inversion of AOT (submicron fraction) and aureole brightness 
(coarse fraction). The limits of applicability of the approaches proposed are discussed. The examples of the results 
obtained for different model and experimental size distributions are given. 

C4-08 
CARBONACEOUS PARTICLES IN TOE URBAN ATMOSPHERE 

Wang Gengchen,* Kong Qinxin,* Gu Zhifang,* Wan Xiaowei,* and A.S. Emilenko2 
'Institute of Atmospheric Physics CAS, Beijing, China 

wanggc@mimi. cnc. ac. en 
^Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia 

Presence of carbonaceous particles in the atmosphere not only strongly pollutes the air quality but also affects 
some important physical, chemical and photochemical processes in the atmosphere, in particular, affects the optical 
properties of aerosol in the atmosphere. Carbon particles have a larger imaginary part of the particle refractive in- 
dexes, and as a result, variation of the imaginary part of particles may affect directly on the single scattering albedo, 
on the asymmetrical scattering factor and other scattering parameters. 

Concentration of carbon particles in the urban atmosphere in Beijing was measured during period of 1990-2000. 
Results show that concentration of carbonaceous particles in the urban atmosphere varies in quite large range. Ac- 
cording to measured data obtained during 1996-2000, daily average concentration of carbon particles in atmosphere 
in Beijing is ranging from about 2.0 to 72.0 ng/m^, maximum instantaneous value of the carbon particle concentra- 
tion of 135 Hg/m3 was observed during the observation period, while minimum carbon particle concentration of 
about 0.2 lig/m^ which was observed under favorable meteorological conditions can be considered as a background 
concentration of carbonaceous particles in atmosphere in Beijing. Moreover, results also demonstrate that, on an av- 
erage, carbon particles are accounted for 10-15% to total aerosol in the atmosphere showing necessity to take carbon 
particles into account in lidar monitoring the urban atmosphere. 

C4-09 
ANALYSIS OF DAY SKY SPECTRAL BRIGHTNESS 
IN NEPHELOMETRIC ANGLES OF SCATTERING 

V.N Korovchenko,! y.K. OshIakov,2 
V.E. Pavlov,3 and A.S. Shestukhin* 

'Abai Kazakh State Pedagogical University, Alma-Ata, Kazakhstan 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

^Institute for Water and Environmental Problems SB RAS, Barnaul, Russia 
pavlov@iwep.secna 

•tPolzunov Altai State Technical University, Barnaul, Russia 

Regional optic atmosphere models are widely used in climatology, environmental sciences, remote sensing, etc. 
In case of considering optic properties of atmosphere on the whole, its parameters can be defined due to observations 
of atmosphere spectral transparency and the sky brightness in daytime. Among these are aerosol optic depth of scat- 
tering and light absorption as well as scattering indicatrices. Tools of conception on radiation transport used for ex- 
perimental data analysis make possible to solve inverse problems. The most advanced and promising methods are it- 
eration ones developed by the Computer Center Academy of Sciences (Novosibirsk). Inverse problem solving can be 
augmented by including empiric regularities obtained under the sky brightness observations. Probably, empiric regu- 
larities have their own regional characteristics. 

With this in mind experimental sets of absolute brightness indicatrices /■((?) in Solar almucantar within the wave 
length range from 332 up to 1100 nm obtained in south-east Kazakhstan were analyzed. Substitution of 
2n J/"((p) sincp dip (integration within 0-180°) applied to solve inverse problem for fe/'((Pi) values for nephelometric 
angles cp,- = 30, 40 end 60° has been studied. The possibility of substitution is of fundamental importance for small 
Solar zenith distances Z, since maximum angle of scattering (p^ax is restricted to (Pmax = 2Z and some uncertainties 
under integral calculation occur. Substitution errors, when one, two or tree angles (p; are in use, have been estimated. 
The results obtained allow to extend the procedure of inverse problem solving to small Z > 45° (previously Z was 
commonly restricted to 75-80°). 
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C4-10 
SEASONAL DYNAMICS OF THE AEROSOL EXTINCTION COEFFICIENTS 

IN THE HAZES OVER WEST SIBERIA 

V.N. Uzhegov and Yu.A. Pkhalagov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

pkhalagov@iao ru 

Three arrays of the aerosol extinction coefficients a(A.) in the wavelength range A, = 0.44 - 12 (xm obtained 
in round-the-clock measurements on the long near-ground path in the region of Tomsk in spring-summer, summer 
and autumn of 1998 are analyzed in this paper. The arrays included 115, 290, and 311 spectra a(X), respectively. 
The analysis of mean spectra a(A.) and eigenvectors of autocorrelation matrices for these arrays was carried out. 
It is shown that there is the pronounced seasonal dynamics of the value and spectral structure of the aerosol extinc- 
tion coefficients in hazes. It is the most well seen when passing from summer to autumn. The maximum variations 
of the coefficients a(X) are observed in IR range, while in visible wavelength range they are very close to each 
other. The spectral dependencies of the aerosol extinction coefficients in spring-summer (June) and summer (July - 
first half of August) hazes are practically similar are differ only in the level of extinction that is formed by 
coarse particles. 

Analysis of the spectral structure of the first eigenvector of the autocorrelation matrix of the coefficients a{X) in 
the hazes of the selected seasons also shows the significant difference of autumn hazes from two other seasons. 

C4-11 
ADVANTAGES OF USING CIRCULAR POLARIZED LIGHT 

IN LASER SENSING OF CRYSTAL CLOUDS 

B.V. Kaul,* D.N. Romashov,* and I.V. Samokhvalov^ 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

kaul@iao.ru 
^Tomsk State University, Tomsk, Russia 

leo@elefot. tsu. ru 

We analyze the results of lidar measurements of the backscattering phase matrices (BSPM) of crystal clouds and 
theoretically calculated BSPMs of ensembles of hexagonal plates and columns of water ice. Our analysis shows that 
in sensing crystal clouds when only light with one polarization state is available the circularly polarized light ought 
to be preferred. 

C4-12 
LIGHT SCATTERING ON ICE CRYSTALS 
OF CIRRUS CLOUDS: JONES MATRIX 

A.G. Borovoi,^ LA. Grishin,* and U.G OppeF 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

borovoi@iao. ru 
■^Institute of Mathematics, L-M-University, Munich, Germany 

Light scattering on crystal particles of cirrus clouds is described with good accuracy by geometric optics equa- 
tions. In numerical calculations it is realized by the ray tracing method. However, the majority of authors apply the 
ray tracing method not to the electromagnetic field, but to its squared values, for example, to the Stokes parameters. 
Such an approach significantly simplifies the algorithms for calculation, but the obtained Muller matrix does not 
takes into account such wave effects as diffraction and interference. The ray tracing method is applied in this paper 
directly to the electromagnetic field, that gives the Jones matrix for the scattered field. As result, two scattering 
phase matrices (Muller matrices) are obtained, called the pure and mixed matrix, respectively, where the pure Mul- 
ler matrix is obtained from summing the squared values of the field. The question is posed: what of the matrices is 
measured at laser sounding of cirrus clouds? 
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C4-13 
ABOUT MODELING THE EFFECT OF HUMIDITY 

ON THE AEROSOL OPTICAL CHARACTERISTICS USING WIDE 
LOGNORMAL PARTICLE SIZE DISTRIBUTIONS 

M.V. Panchenko, V.V. Pol'kin, and S.A. Terpugova 
Institute of Atmospheric Optics SB RAS, Tomsk 

pmv@iao. ru 

Submicron particles play principal role in formation of the atmospheric aerosol optical properties in the visible 
wavelength range, the particles of other fractions make the smaller contribution. So, when reconstructing the micro- 
physical characteristics from the data of optical measurements in the visible wavelength range, one often have to 
describe the particle size distribution function in the form of wide lognormal distribution of submicron particles, the 
boundaries of which cover the part of microdisperse and coarse fractions. Indeed, such a distribution well describes a 
certain image of the really observed aerosol microstructure, if the data have been averaged over a large set of various 
atmospheric situations. At the same time, physics of the processes occurring in the atmosphere far from the sources of 
aerosol and aerosol-forming substances, as a rule, does not permit simultaneous long-term existence of great quan- 
tity of submicron and microdisperse particles. Hence it follows that it is less probable to observe the situation in the 
local volume of the real «background» atmosphere, which were corresponding to the model image of microphysical 
characteristics in the particle size range intermediate between microdisperse and submicron fractions. The defect of 
such a representation of the microstructure is less noticeable when describing the energetic parameters of the scat- 
tered radiation in the visible wavelength range. Another matter is when the microphysical model supposes to describe 
the change of the optical characteristics, for example, under the effect of relative humidity of air, the increase of 
which can displace the small particles, earlier weakly noticeable, to the range of the optically active ones. In this 
case all errors in approximation of the size distribution function in this size range can seriously damage the pattern of 
transformation of the angular polarization characteristics. 

When introducing the block of the effect of humidity into the model, we have developed some methods for de- 
creasing the effect of these errors. They are described in the paper. 

C4-14 
LIGHT SCATTERING BY MIXED CLOUDS 

A.G. Petrushin 
Institute of Experimental Meteorology, SPA "Typhoon", Obninsk, Kaluga region, Russia 

las@iem.obninsk.ru 

The phase scattering functions P(Q)/4n by mixed clouds were investigated. A model of a mixed cloud micro- 
structure under its spatial homogeneity is presented. For the mixed cloud microstructure model the expressions were 
used that connect the ratio of droplets liquid water content to the crystals ice content (t) with the ratio of scattering 
efficiencies for these fractions (q) for mixed clouds. The P(e)/47i calculations for the crystalline fraction of a mixed 
cloud for the microstructure model were made with the calculation methods of Ref. 1, and for the P(Q)/in calcula- 
tions for the droplet fraction the method based on the well-known Mie-Lorentz theory was used.2 Using the sug- 
gested expressions and Sundqvist's approximation for the calculation of t for the mixed cloud depending on the 
cloud temperature within the cloud layer T^, P(Q)/in for different values of T were obtained. This work was sup- 
ported by the Russian Foundation for Basic Research (grant No. 00-05-6457la). 

1. A.G. Petrushin, Optical radiation scattering and absorption in a crystalline cloud medium. Problems of Clouds 
Physics. Ed. L.P. Semenov, St. Peterburg, Hydrometeoizdat, 118-149, 1998. 

2. H.C. Van de Hulst, Light scattering by small particles, Wiley, New-York, 1957. 
3. H. Sundqvist, Beitr. Phys. Atm., K" 66 (1993). 
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C4-15 
COMBINED (SPECTRAL AND LANGMUIR) METHOD FOR DETECTION 

OF WATER BASINS CONTAMINATED BY OIL PRODUCTS 

M.I. Allenov, V.G. Biryukov, N.D. Tretiakov, and S.G. Yudin 
Institute of Experimental Meteorology, SPA "Typhoon", Obninsk, Kaluga region, Russia 

post@typhoon. obninsk. org 
Plant "Volkovsky" Morshansk District, Tambov Region, Russia 

Institute of Crystallography RAS, Moscow, Russia 

Fast-response spectroradiometers and multichannel radiometers for different spectral ranges from 0.4 to 13 mem 
were designed at SPA "Typhoon" (Obninsk). With the help of these instruments on the basis of correlation between 
the fluctuations of absorbed and reflected radiation one can detect water basins contaminated by oil products at per- 
turbed water surface. 

Along with the optical and highly-sensitive Langmuir methods such combined methods allow one to create on- 
line means for water basin snap analysis, basins mudded by different particles in their number. 

The paper gives the results of field and laboratory studies of contaminated water basins obtained with the use of 
the spectral and Langmuir methods for determining optical and physical properties of mono- and multimolecular lay- 
ers. Oil concentrations detected in water were up to 10"^ - 10~"%v. 

C4-16 
DETERMINATION OF WATER BASINS MUDDINESS 

CREATED BY MINERAL PARTICLES 
CARRIED-OVER BY RIVERS 

M.I. Allenov, N.P. Ivanova, V.V. Ovchinnikov, and N.D. Tretiakov 
Institute of Experimental Meteorology, SPA "Typhoon", Obninsk, Kaluga region, Russia 

post@typhoon. obnitisk. org 

Based on the studies of spectral reflectance of the Kairakkum water storage basin surface a possibility is shown 
of determining water basin contamination by mineral particles. The studies were made from the helicopter by a fast- 
response spectrometer designed on the basis of a wedge circular interference light filter. 

The spectrometer has the following parameters: speed of response is 20 spectra per s; threshold sensitivity is up 
to 10~8 W cm~2 sr~' mcm~'; spatial resolution is about 20 minutes of arc. The contrasts of water surface spectral 
brightness vary by almost five times, that corresponds to volume concentrations of particles suspended in water from 
0.8 to 27 g/m^ (the concentrations were determined by the specialists of the water storage basin hydrological post). 

The results are presented in the paper in the form of isophotes corresponding to different levels of muddiness of 
the water storage basin from the dam to the Syrdaria estuary. On the basis of the experimental data obtained the 
wavelength intervals are recommended for the registration of solar radiation reflected from the mudded water surface. 

C4-17 
HOLOGRAPHIC DIAGNOSTICS OF BIOLOGICAL 

MICROPARTICLES IN LIQUID MEDIA 

V.V. Dyomin, V.A. Mazur, A.V. Makarov, N.G.Melnik, and O.A. Timoshkin 
Tomsk State University, Tomsk, Russia 

dyomin@ic. tsu. ru 
Institute for Optical Monitoring SB RAS, Tomsk, Russia 

Limnological Institute SB RAS, Irkutsk, Russia 
info@lin. irk. ru 

Further progress in plankton ecology is connected with the development of methods for organisms observation in 
their natural habitats. Investigation of processes and phenomena taking place in microvolumes of the water environ- 
ment is becoming more and more topical. 

Possibilities, advantages and limitations of holography applied to zooplanktonic studies in Lake Baikal are esti- 
mated in the paper. Peculiarities of the Lake Baikal zooplankters holographing are studied in laboratory experiments. 
The endemic pelagic crustacean Macrohectopus branickii (Amphipoda) was one of the objects studied. Images of the 
crustacean body fragments (5-40 nm and more) allowed us to estimate the resolution of holographic methods for 
different distances from the hologram plane. The resulting holograms reveal the interior of hard chitin structures 
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ferent distances from the hologram plane. The resulting holograms reveal the interior of hard chitin structures (spines 
and other body parts). It is possible to count and to size the less hard structures (e.g., setae). 

A lot of biological particles are transparent or semitransparent and holographic image of such particle differs 
from the opaque particle image. Peculiarities of holographic images of these particles are discussed in the paper. As a 
result, we proposed method for evaluation of the particle optical features (refractive index and absorption factor), in 
addition to its geometrical parameters. The additional information can provide more precise identification of particle 
type. Method is based on analysis of intensity distributions in various cross-sections of holographic image. 

The above technique has been applied to experimental measurements of the refractive index of water drops in 
the air, latex spheres in various liquids, air bubbles in water. The accuracy of measurements was about 10% for the 
particles of 100 micrometers in diameter. Results of holographing of biological microparticles are presented as well. 

C4-18 
ELECTRICAL AND AEROSOL ATMOSPHERIC 

CHARACTERISTICS FLUCTUATION 
IN TECTONIC ACTIVITY REGION 

G.G. Matvienko,* A.I. Grishin,* and V.A.Alekseev^ 
institute of Atmospheric Optics SB RAS, Tomsk, Russia 

aig@iao. ru 
^Institute of Innovation and Thermonuclear Investigation, Troitsk, Russia 

Known methods to present time of a prediction of earthquakes do not provide the reliable forecast. This circum- 
stance stimulates search new predictors which are capable to provide more reliable forecasting of time and a place of 
spontaneous cataclysm. 

As such predictor the set of aerosol characteristics of a ground layer of an atmosphere which essentially change 
some hours prior to the moment of earthquake may act. Changes of concentration, a spectrum of the sizes, and also a 
chemical compound of aerosol particles are observed, however, it is necessary to note, that similar variability is not 
unequivocally connected with tectonic processes. Similar fluctuations of physical and chemical properties may be caused 
by of other reasons (for example, change of wind characteristics, change of air medium, variations of physical charac- 
teristics of a gas component of an atmosphere etc.). This circumstance essentially increases risk of the announcement 
of a false alarm. Therefore it is meaningful search additional predictors, not associated with aerosols on a physical 
nature. As such object the electric field of the Earth which also actively reacts to variability tensometric characteris- 
tics of an earth's crust may act. Especially brightly it is shown in zones of tectonic breaks of an earth's crust. 

In the given report results of experimental supervision of factor of aerosol scattering and intensity of the electric 
field, in November, 1999 on Tamanskii peninsula in zone Budasskii of a cross fault are submitted. The basic statisti- 
cal characteristics of observably objects are investigated. Presence of mutual correlation between variability aerosol 
both electric characteristic - on the one hand, and tectonic activity of an earth's crust - with another is shown. 

C4-19 
OPTICAL PROPERTIES OF SALT PARTICLES OF A SEA AEROSOL 

(LABORATORY EXPERIMENT) 

T.V. Gubareva 
Bratsk State Technical University, Bratsk, Russia 

tvghratsk@mail. ru 

The strips of fundamental uptake of halogenides of alkali metals lay in the field of lengths of waves less than 
259 nm. They are transparent in wide spectral area. Therefore contribution of a sea aerosol at the analysis of optical 
properties of an atmosphere, as a rule, is not taken into account. However dimensional - time variability of the per- 
formances of an aerosol is great. Sectional full-scale of observations thus are fragmentary and do not allow full to 
study properties of particles. The similar situation determines small reliability sectional concerning transmutations of 
a natural sea aerosol. Are extremely complex and are for the present badly investigated radiochemical, photochemical 
and chemical reactions, which are responsible for transformation a builder of an aerosol. 

Idiosyncrasy of these crystals is the opportunity of making in them of dot flaws termed as centers of colorings. 
It is known, that the centers of colorings can supply catalytic activity of these linkings at lengths of waves up to 
800 nm. In requirements of an atmosphere containing sea aerosol, there are physicochemical factors, which can give 
in formation of F-centers by various trajectories. It results in pinch of reactivity of crystals. The laboratory experi- 
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ments with use of high-energy activation of system "air-microcrystal" testify to it. All obtained sectional are com- 
pounded with results showing that at high-energy actions there is an effective entrapment by a surface of microcrys- 
tals gaseous making of air. Is shown, that the interaction on a surface is composite multiphase process including in- 
teraction with NOx; CO2; H2O; O3. Thus the dot flaws in volume of crystals are created, are formed and the new 
phases crystallize on a surface. The specified processes results are found out on change of optical properties of crys- 
tals. In ultraviolet, visual and infrared fields of a spectrum there are considerable changes. 

C4-20 
EXAMINATIONS OF STRUCTURE OF SALT PARTICLES OF A SEA AEROSOL 

(LABORATORY EXPERIMENT) 

T.V. Gubareva 
Bratsk State Technical University, Bratsk, Russia 

tvgbratsk@mail.ru 

In the present operation some results of study of a microstructure of salt particles are submitted. The purpose of 
experiments - examination of physicochemical transmutations in disperse systems, namely particles of salts of alkali- 
halides in contact to free air. The experiments on examination of physicochemical transmutations on a surface of alkali- 
halides crystals included: 1) irradiation of a disperse system scale. X-ray or ultraviolet radiation in various requirements; 
2) X-ray diffraction and electronic- microscopic analysis. As solid particles the finely divided powders and crystals in the 
filamentary shape were utilized. The sizes of particles were in limits 1-10 microns. It corresponds to the sizes of a coarse- 
dispersion fraction of a sea aerosol. Thus the interaction was initiated by various views of high-energy actions in view of 
their potential importance in heterogeneous chemistry of a Earth's atmosphere (sea aerosol and radioactive factor). 

All obtained sectional are compounded with results showing that at all utilized views of high-energy actions 
there is an effective entrapment by a surface of microcrystals gaseous making of air. During experiments the new 
substances that have appeared in particles as a result of action identified. Is shown, that the interaction on a surface 
is composite multiphase process. As have shown electronic - microscopic examinations on a surface of starting micro- 
crystals there are formations, which with magnification of time of processing form a continuous surface film. The X-ray 
diffraction examinations have shown, that the surface layer usually includes such linkings as MeNOs, MeN02, 
MeCOs, MeXOs, MeX04, where Me - alkali metal, X - halogen. 

C4-21 
TRANSFORMATION OF THE SMOKE AEROSOL MICROSTRUCTURE 

AT THE AFTER - PYROLYSIS STAGE 

R.F. Rakhimov and V.S. Kozlov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

temur@iao. ru 

The dynamics of the raicrostructural variations of smokes of pyrolysis origin at their settling in a close volume is 
considered on the basis of diagram comparison of the results of polarization measurements with the data of the model 
estimates. The revealed dynamics of the size spectrum of dense smokes shows that the selected fraction with the modal 
radius r,„ ~ 0.25-0.30 nm is formed during the process of development of the smoke microstructure. Numerical model- 
ing of the kinetics of coagulation development of the smoke particle size spectrum indicates two possible reasons. 

First, the particle size spectrum of the microdisperse fraction of pyrolysis origin undergoes essential dynamics 
due to the very high number density, and finally it is transformed to the fraction with r,„ - 0.17-0.20 [xm. Second, 
the dynamics of the change of microstructure of the coarse fraction show significant decrease of both number and 
volume densities due to the intensive sedimentation of this fractions on the chamber walls. Besides, the one should 
consider the displacement of the mode of the volume distribution of this fraction from 1.19 to 0.80 jim together with 
relative narrowing of the size spectrum as indicator of the increase of compactness of the morphological structure 
of fractal particles. Thus, the process of coagulation of the moderately dispersed particles with the radius of about 
0.3-0.5 nm replenishes the content of particles of the selected coagulation mode from right, that finally determines 
the aforementioned characteristic size. "" '" ' 

Other peculiarities of transformation of the disperse structure of smokes are discussed. 
The work was supported in part by Russian Foundation for Basic Research (Grant No. 00-03-32422). 
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C4-22 
CORRELATION OF AEROSOL CHARACTERISTICS, SOOT AND METEOROLOGICAL 

PARAMETERS IN THE NEAR-GROUND AIR LAYER 

V.S. Kozlov, M.V. Panchenko, V.V. Polkin, S.A. Terpugova, and E.P. Yausheva 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

pmv@iao. ru 

The results are considered of synchronic measurements of the scattering coefficient of the dry matter of aerosol 
particles at the wavelength of 0.52 \i.m, mass concentration of soot, number density and size distribution function of 
aerosol particles of the size d = 0.4-10 ^im, parameter of condensation activity of aerosol particles, thermooptical 
parameters and the standard meteorological parameters carried out at the Aerosol Station of lAO SB RAS in 
1998-2000. Analysis has been carried out of correlation between the aerosol parameters, temperature, relative and 

absolute humidity of air. i j.u   <. 
High correlation is observed between the aerosol content (scattering coefficient), soot concentration and the to- 

tal number density of particles. The monthly correlation coefficients are 0.65 to 0.98, maximum of correlation is ob- 
served in winter and minimum is in summer. Correlation of daily mean data is greater than that of hourly data. High 
correlation of the aerosol parameters can be explained by the dominating role of finely dispersed aerosol fraction in 
variation of each of them. For example, the correlation coefficients of the soot concentration and scattering coeffi- 
cient with the number density of particles d = 0.4 nm are approximately 0.2 greater than that with the number den- 

sity of particles d = \ (xm. 
The statistically significant correlation is obtained of the aerosol and soot contents with air temperature in win- 

ter, and positive - in summer (correlation coefficients are 0.35-0.66). 
The significant negative correlation is observed in winter, spring and summer between the parameter of conden- 

sation activity and the soot concentration, as well as between the parameter of condensation activity and the scatter- 
ing coefficient. Correlation between the noted parameters in autumn is absent. 

Small positive correlation is observed in warm seasons (spring and summer) between the unburned residue 
(5 = CT(250°C)/a(25°C)), where o is the scattering coefficient at respective temperature) and the relative content of 
soot in aerosol particles. The correlation in autumn and winter is absent. 

The work was supported in part by Russian Foundation for Basic Research (Grant No. 00-05^65204). 

C4-23 
SIMULTANEOUS MEASUREMENTS OF AEROSOL 

ABSORPTION COEFFICIENT AND SOOT CONCENTRATION 
IN THE NEAR-GROUND AIR LAYER BY METHODS OF OPTICAL-ACOUSTICAL 

SPECTROMETRY AND DIFFUSE EXTINCTION 

V.S. Kozlov, M.V. Panchenko, A.B. Tikhomirov, and B.A. Tikhomirov 
Institute of Atmospheric Optics SB RAS, Tomsk 

pmv@iao.ru, boris@ra9hai.tomsk.ru 

When solving some radiative and climatic problems, it is urgent to obtain the precise and real-time data on the 
aerosol absorption coefficient (or the content of soot in air) determining the non-selective extinction of radiation in 
the visible wavelength range. 

The results of simultaneous measurements of the aerosol absorption coefficient and the mass concentration of 
soot in the near-ground air layer in winter and spring 2001 are analyzed. The aerosol absorption coefficient was 
measured by means of the optical-acoustic spectrometer with mono-pulse transformable ruby laser and with the 
photoacoustic cell with about 10 liters of volume, in which the technique for spatial-temporal resolution of the opti- 
cal-acoustic signals is realized, providing for reliable selection of aerosol absorption. The device was calibrated by the 
resonance absorption by water vapor and provided for sensitivity of about 10-3 ^^-X that is sufficient for measuring 
the low levels of aerosol extinction in the atmosphere. The mass concentration of soot was measured by the aetha- 
lometer (method of diffuse extinction) used at the Aerosol Station of the Institute for round-the-clock every-hour 
measurements. The device was calibrated by means for the pyrolysis generator of soot based on comparison with gra- 
vimetric measurements and provided for sensitivity of about 0.1 ng/m3 (absorption coefficient of about 10 3 km ) 
at pumping of 20-30 liters of air. 

The results of simultaneous measurements have shown that, in general, the data of two devices are in good 
agreement between each other. Good correspondence is observed in simultaneous following the characteristic peculi- 
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arlties of the diurnal dynamics of the aerosol absorption and the content of soot during the period of measurements. 
Good correlation between the data also exists. The estimates are evidence of correctness and consistency of the data 
and make it possible to perform the intercalibration of the devices. The results obtained significantly extend the ca- 
pabilities of organizing the regular complex measurements of the aerosol extinction coefficient and the concentration 
of soot in monitoring regime. 

The work was supported in part by Russian Foundation for Basic Research (Grant No. 00-05-65204). 

C4-24 
POLARIZATION STRUCTURE OF THE MULTIPLE SCATTERING BACKGROUND 

OF THE SIGNAL REFLECTED BY CLOUD ICE CRYSTALS 

G.M. Krekov, M.M. Krekova, and D.M. Romashov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

gm@iao. ru 

The polarized radiation carrying the additional information on the medium is the most often used for sounding 
of the upper level clouds. The distance of clouds from ground-based or satellite-based lidar systems predetermines the 
presence of the multiple scattering background in the location signal, in spite of the low optical density of clouds. It 
depends both on the scattering volume determined by the vision cone and on the degree of asymmetry of the scatter- 
ing phase function. It can be very high for the large ice crystals. 

The necessity of investigation of the polarization structure of the multiple scattering background is connected with 
the use of approximate methods for solving the inverse problems of different level. Till now it was very difficult to carry 
out the detailed analysis, because the data on the scattering phase functions available in literature is graphic, and 
obtaining the numerical data causes large errors in the directions close to 0 and 180°. Now the data are available on 
the scattering phase matrices of the crystals of hexagonal shape obtained by one of the authors by means of the beam 
division method. The brief, comparative with other authors, analysis of these results is presented in the paper. Then the 
location signal is calculated by means of the Monte-Carlo method for the initially linearly polarized radiation. Calcula- 
tions are performed for the medium consisting of the monodisperse crystals, the shape and size of which varied. The 
polarization state of radiation of different order of multiplicity is analyzed depending on the geometry of experiment. 

C4-2S 
EFFECT OF AIR BUBBLES IN SEA WATER ON THE FORMATION OF LIDAR SIGNAL 

M.M. Krekova, G.M. Krekov, and V.S. Shamanaev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

mmk@iao. ru 

Formation of the lidar signal reflected from sea water occurs due to several mechanisms: scattering and absorp- 
tion by suspended hydrosol particles, absorption by chlorophyll and yellow substance, as well as scattering on the air 
bubbles in water. 

There are several sources of air bubbles generation in water. First of all, it is aeration of air when falling down 
the waves under conditions of strong wind roughness and photosynthesis due to the marine biomass. It is known from 
literature that the bubble size reaches 15-200 nm, they are concentrated in the near-surface water layer down to 10- 
15 m, and their number density can vary within the limits IC-IO^ cm"^. There are the data on the optical properties 
of air bubble in sea water, from which it follows that their extinction coefficient in visible wavelength range can 
reach the value of lO'^'-lO^^ m"'. Besides, air bubble scatter light in the directions close to 180° by tens of order 
greater than hydrosol particles. Big size of bubbles predetermine the high degree of asymmetry of the scattering 
phase function. Taking into account all aforementioned, the necessity is obvious of investigation of their role in for- 
mation of the lidar signal. 

Calculation of the lidar signal is performed by means of the Monte-Carlo method for waters of different produc- 
tivity, geometric conditions of observation have been also varied. The results obtained allow one to determine the 
necessity of taking into account the presence of air bubble in water when extracting information from the lidar signal. 
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C4-26 
NUMERICAL SIMULATION OF SAMPLING AEROSOL PARTICLES 

FROM A HIGH-SPEED AIR FLOW 

A.A. Medvedev, V.S. Toporkov, S.G. Chernyi, S.V. Sharov, and D.V. Chirkov 
Scientific-research institute of Aerobiology, 

State Research Center of Virology "Vector", Koltsovo, Novosibirsk region, Russia 
Institute of Computation Technologies SB RAS, Novosibirsk, Russia 

medvedev@vector. nsc. ru 

Investigation of atmospheric aerosols is often started from the fact that air containing particles is collected to the 
sampling tube. Then it is important to minimize or take into account distortions of the aerosol disperse composition 
appearing because of inertia of particles as well as fluctuations of speed and direction of the external flow. The 
aforementioned distortions are especially great when the samples have been collected from onboard the aircraft. The 
purpose of this paper is numerical investigation of the aerosol aspiration from flow, the velocity of which is much 

'greater than the rate of air sampling into the tube. Air motion is simulated by means of solution of the Navier-Stokes 
equations. The trajectories of aerosol particles and the efficiency of aspiration are calculated by means of integrating 
of the equations of particle movement in the obtained fields of air velocity. Different variants of air samplers are 
considered, in which the tube is equipped with special screen for braking and equalizing the external flow. The de- 
pendencies are presented of the efficiency of aspiration on the velocity of external flow, particle size and the sampler 
parameters. The diagram of the device for aerosol particle sample collection and dividing them into two fractions of 
different size is developed based on the results of calculations. The results can be used for selection of the design and 
regimes of operation of sample collectors, as well as for taking into account the distortions of the disperse composi- 
tion of aerosol particles. 

C4-27 
DAY SKY POLARIMETER FOR A SHORT-WAVE REGION OF THE SPECTRUM 

P.M. Zatsepin,* A.S. Istomin,^ V.E. Pavlov,2 V.V. Pashnev.i 
P.V. Semenko,2 D.N. Troshkin,^ E.A. Tuterev^ 

'Altai State University, Barnaul, Russia 
^Institute for Water and Environmental Problems SB RAS, Barnaul, Russia 

pavlov@iwep. secna. ru 

The spectral day sky polarimeter was designed and made on the base of dual quartz monochromator. The po- 
larimeter is intended to measure the following atmosphere optical characteristics: 

- atmosphere spectral transparency including ozone total content in atmosphere, 
- day sky brightness at different angular solar distances, 
- degree of linear polarization of the sky light, 
- polarization plane orientation, 
- spectral fluxes of short-wave radiation on horizontal and vertical sites, 
- albedo of underlying surface. 
Small angle of polarimeter entry is defined by focus distance of quartz lens, width and height of monochromator 

entry slit. The photomultiplier serves as the light detector in polarimeter and the Glan prism as the analyzer. Stan- 
dardization of data sky brightness measurement is performed with a magnesium oxide screen placed into special pack- 
ing and exposed to perpendicular solar beams. The recording and signal computer processing are controlled automati- 
cally. The control of equipment sensitivity during observation is provided. 

Polarimeter is designed to study urban pollution influence on atmosphere optical characteristics. 

C4-28 
DIURNAL DYNAMICS OF THE AEROSOL EXTINCTION 
COEFFICIENTS IN THE HAZES OVER WEST SIBERIA 

Yu.A. Pkhalagov and V.N. Uzhegov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

pkhalagov@iao ru 

The data on the diurnal variability of the aerosol extinction coefficients a(.X) in the near-ground layer of the 
atmosphere in different seasons are interesting for the study of the processes of aerosol accumulation and its temporal 
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dynamics. The analysis of the mean spectra of the coefficients a(X) obtained in daytime and nighttime in the hazes of 
spring-summer, summer and autumn of 1998 is presented in this paper. Measurements were carried out in the wave- 
length range X = 0.44-12 ^m on the long near-ground path in the region of Tomsk. The arrays included 115, 290 and 
311 spectra a(X), respectively. The spectra obtained at 2 and 5 p.m. were used as daytime data, and the spectra ob- 
tained at 2 and 5 a.m. were considered as nighttime data. 

The data were statistically processed. It is revealed that the well-pronouced diurnal dynamics of the value and 
spectral structure of the aerosol extinction coefficient is observed in spring-summer and summer. It is apparent in the 
fact that the level of aerosol extinction in the IR wavelength range significantly increases in the daytime due to the 
convective emission of coarse particles. The diurnal behavior of the aerosol extinction in the IR range in autumn is 
pronounced worse. 

It is also revealed that the stable maximum near X= 1.06 nm is observed in the daytime spectra of the aerosol 
extinction coefficients in spring-summer and summer hazes. This maximum disappears in the nighttime spectra. 

C4-29 
DIURNAL DYNAMICS OF THE ATMOSPHERIC HAZE MICROSTRUCTURE 

UNDER CONDITIONS OF ANOMALOUS AND USUAL TRANSPARENCY 

E.V. Makienko, R.F. Rakhimov, S.M. Sakerin, and D.M. Kabanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

andy@iao.ru 

The data on the diurnal dynamics of the size spectrum of atmospheric haze particles were obtained from the re- 
sults of spectrophotometric measurements of the aerosol optical thickness (AOT). It is shown that the optical contri- 
bution of the moderately dispersed particles (0.4-0.7 (xm) into the spectral dependence of AOT is significant not 
only in the episode of anomalous spectral transparency of the atmosphere, but also under usual conditions. 

The data on accumulation of AOT at A, = 0.55 \im and the volume aerosol concentration show that the content 
of accumulative fraction under conditions of anomalous transparency steadily increases during a day till 8 p.m. The 
decrease of the content of accumulative fraction from morning till noon is observed under usual conditions. 

Optical contribution of the moderately dispersed particles increases up to 25% till noon while in the morning it 
does not exceed 10%. The decrease of their content down to the morning level and the displacement of the modal 
radius to the smaller size range is observed in the evening. The half-width and the modal radius of the moderately 
dispersed particle size spectrum in the morning almost always exceed the analogous parameters of the size spectrum 
observed overnight. This provides for the reason to suppose that the volume of this fraction increases in the night at 
the increase of relative humidity due to absorption of the atmospheric moisture. 

The work was supported in part by Russian Foundation for Basic Researches (Grant No. 00-03-32422 and 
No. 01-05-65197) 

C4-30 
LIGHT SCATTERING BY HEXAGONAL ICE CRYSTALS 

D.N. Romashov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

rdn@iao.ru 

Most of the currently available calculations of the optical characteristics of light scattering by hexagonal ice 
crystals employ the. geometrical optic approximation. This approximation uses the generalized Snell's and Fresnel's 
laws to analyze the geometry and physics of the light's passage inside polyhedrons. The principal shortcoming of this 
approach is the assumption that the emergent rays contribute to the field in the far zone only along their exit 
directions. Most researchers that use this approximation confine their calculations to the scattering indicatix and the 
degree of polarization of the randomly orientated ensemble of hexagonal ice crystals. 

In the present paper, we discuss the Beam Splitting Method (BSM) which is used to obtain the characteristics 
of polarization for the case of scattering by randomly oriented hexagonal ice crystals, and compare the BSM with 
the Ray Tracing Method (RTM). The BSM is applied to compute and the scattering matrix of monodisperse 
ensemble of randomly orientated hexagonal ice crystals. We discuss the dependence of the scattering matrix elements 
on the size and shape of hexagonal ice crystals for the incident light with the wavelengths of 0.55-0.67 nm. 
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C4-31 
VARIATIONS OF THE ATMOSPHERIC TRANSPARENCY CHARACTERISTICS 

OF DIFFERENT SCALES (TOMSK, 1992-2000) 

S.M. Sakerin and D.M. Kabanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

sms@iao. ru 

Aerosol optical depth T and columnar water vapor W play special role among the characteristics determining the 
atmospheric transparency. They are characterized by not only big amplitude but also by the wide spectrum of oscilla- 
tions which complicatedly depend on the dynamics of other physical fields (insolation, turbulence, wind, etc.). 

The characteristics of variability of T and W over West Siberia are discussed in this paper for the following 
types of oscillations: regular components of mean diurnal and seasonal behaviors, synoptic and mesometeorological 
variations, year-to-year changes. The results of measurements of the spectral transparency of the atmosphere (0.37 to 
1.06 nm) in the region of Tomsk since 1992 till 2000 were analyzed. The principal portion of the data were obtained 
in warm seasons, so the results obtained by other authors were attracted for estimating the seasonal variability. 

Mean values of the Angstrom parameter a for the regional background, volcanic eruption, forest fires and anomalous 
transparency are presented for characterizing the selectivity of the spectral dependence %(X). A new problem is considered 
in detail - mesometeorological variations of T and W. One can ignore the noted variations in applied problems (because 
of their small amplitude) but they are of interest for revealing the properties of aerosol and atmospheric processes. 

The uniform techniques for measuring and data processing make it possible to compare different scales of vari- 
ability of the total content of aerosol and water vapor in the atmosphere. The quantitative estimates of relative con- 
tribution of different variations are presented in the form of the variation coefficients. 

C4-32 
ANALYTICAL APPROXIMATION OF RAINDROP SIZE DISTRIBUTION FUNCTIONS 

S.V. Shamanaev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

shaman@iao. ru 

Sodar measurements of raindrop size distribution function have shown that its analytical approximation by the Mar- 
shall-Palmer formula describes satisfactorily only a narrow segment of its exponential decay, when the raindrop sizes 
d > 0.4 mm. In the present report, a polynomial approximation is suggested, which allows the raindrop size distribution 
function (RSDF) to be satisfactorily described in a wider range of raindrop diameters. By adjusting the coefficients of 
the polynomial of the fourth power, the RSDF can be approximated with an error of 23-27% for raindrop diameters 
d > 0.02 mm. The corresponding coefficients are given for a light rain with the intensity / - 0.1 mm/h for which the 
RSDF was retrieved from the spectra of acoustic signals measured with the KIRE (Ukraine) cw bistatic Doppler 
sodar having a working frequency of 5 kHz and a scattering angle of 132° as well as for rains with intensities 
/ ~ 5-6 mm/h for which the RSDFs were retrieved from the spectra of signals measured with the Auckland University 
(New Zealand) cw bistatic Doppler minisodar having a working frequency of 40 kHz and a scattering angle of 90°. 

C4-33 
RESULTS OF TESTS OF A SPECTRAL INTEGRATING NEPHELOMETER FOR 

ATMOSPHERIC INVESTIGATIONS 

LA. Razenkov, A.P. Rostov, and N.A. Shefer 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

rostov@iao.ru 

The integrating nephelometer for measurement of a scattering coefficient in a visible range of a spectrum is developed. 
The integration for an angle was made between the limits from 5 to 175° that provides 10% accuracy of measurements. The 
use of a diffraction grid allows to sequentially carry out recording of scattering coefficient spectrum with the resolution of 
14 nm. The receiver was the photoelectron multiplier working in the count of photons. The absolute calibration of the 
nephelometer is made on molecular scattering of the air, cleared from aerosol particles, and on carbon dioxide. 

The results of tests of the device are presented: spectral and absolute calibrations, the results of continuous ex- 
tended observations of scattering coefficient spectrum of an atmospheric air. 
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C4-34 
NUMERICAL INVESTIGATION OF CHARACTERISTICS 

OF REFLECTED RADIATION GENERATED THE LIGTH PILLARS IN ATMOSPHERE 

O.V. Shefer 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

Tomsk State University, Tomsk, Russia 
shefer@elefot. tsu. ru 

At present there is a major preoccupation to studying of crystal clouds by investigation of atmosphere. Researchers 
have a special interest to atmospheric optical phenomena, which are generated, when a light has been interacting 
with ice crystals. This work is dedicated to theoretical investigation of such atmospheric phenomenon as a light pil- 
lars. The reflected optical radiation from oriented crystals, having extended shape, generates a light pillars. A com- 
parative analysis of energy characteristics of the light pillars are due to reflection of optical radiation from plates and 
hexagonal columns in view of flutter is represented. 

This report represents the results of numerical investigation of energy parameters and polarization characteristics 
of space distribution of reflected radiation from oriented plate. There are illustrated a well formed variations of am- 
plitude of reflected radiation and its polarized properties as a functions of plate orientation, the refractive index, the 
plate sizes also the wavelength of incident radiation. Results of investigation can be used to estimate microphysical, 
optical, orientation properties of plates of crystal cloud for solving of inversion problem as applied to bistatic polari- 
zation laser sensing and passive sensing. 

C4-35 
ABOUT OPTICAL, THERMAL AND DYNAMIC STRUCTURES SELENGA 

SHALLOW WATERS OF LAKE BAIKAL 

P.P. Sherstyankin, L.N. Kuimova, and I.V. Ivanovskaya 
Limnological Institute SB RAS, Irkutsk, Russia 

ppsherst@lin. irk. ru 

The first optical and thermal observations on Selenga shallow waters in May-June, 1960 have shown on their 
high connection with dynamic (current) by the characteristics of waters (Sherstyankin, 1964). The large contribution 
to formation of structures of shallow waters is given by topography of depth. The basic mixing of waters occurs on 
avant-delta of Selenga River, outside which begins break (fast growth) depths. On avant-delta of river waters act as 
though by two-layer flow: the top layer more transparent, and bottom - less transparent also contains a lot of sus- 
pensions. At once after an output from delta there is an enlightenment of river waters at the expense of reduction of 
speed of movement of water and, accordingly, mitigation of carrying power of a flow. Outside of avant-delta, as 
show numerous observations, there is a distribution of the mixing waters to the party of lake in subbottom, surface 
layers and intermediate and sometimes as lenses. 

The large role in effective mixing Selenga and Baikal waters is played by thermal barriers: spring and autumn 
thermobar, from which is most investigated spring (Sherstyankin, 1964; Shimaraev et al., 1993; Sherstyankin, Po- 
temkin, 1997 and etc). 

Selenga shallow has the large economic meaning, as is rich by biological, fish and other resources. 
The special anxiety causes the sanction of Government and Committee of natural resources of Republic Bury- 

atiya on production in region of delta Selenga River of petroleum and gas till 2025. 

C4-36 
USE OF THE METHOD BY X-RAY SPECTROMETRY 

TO ANALYZE ATMOSPHERIC AEROSOLS 

A.N. Smagunova, O.M. Karpukova, E.N. Korjova, and V.A. Kozlov 
Irkutsk State University, Irkutsk, Russia 

smagunova@mail.ru, rfa@chem.isu.ru 

The effectiveness of the use of the analysis by X-ray spectrometry (AXS) to determine an element composition 
of atmospheric aerosols is briefly shown on the example of foreign experience. We present the results of our own 
investigations to determine the metals in atmospheric aerosols that are collected on a filter. 
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The quality of the domestic (AFA-HA and FPP) and foreign (Vatman-41) filters used for a selection of aerosol 
tests is compared. It is founded that the FPP filters have the poorest quality (the unstable surface density and the 
presence of Fe in variable amounts); the quality of AFA-HA and Vatman-41 filters is approximately identical. The 
errors of a selection of tests of atmospheric aerosols are estimated. It is founded that their magnitude (relative stan- 
dard deviation (RSD)) changes from 0.08 up to 0.5. The recommendations to select the tests of atmospheric aerosols 
for their subsequent analysis by the AXS method are given. 

The graduation of AXS techniques and the control of correctness of results are difficult due to a lack of domes- 
tic standard samples of a composition of aerosols. We see a solution of this problem in a creation of synthetic sam- 
ples for comparison (SC) which imitate the aerosols collected on a filter, and the research of methods to take into 
account a distinction of their physical-chemical properties and actual tests. We propose 3 techniques to prepare SC: 
application of a solution on a filter, sedimentation of a powder preparation on a filter, and injection of a powder in a 
solution of polymer and deriving from the mixture of a thin film. As the carrier of aerosol particles the material of 
GSO soils and ash of coals with the additives of compounds of heavy metals is used. RSD characterizing the error of 
manufacture of various types of SC does not exceed 0.10. The recommendations to select the optimal conditions of 
graduation of AXS techniques for urban and industrial aerosols with the synthetic SC are given. 

Allowing for the given recommendations the techniques of the X-ray spectrometric fluorescent determination of 
V, Mn, Fe, Ni, Zn, and Pb in aerosols collected on a filter are developed and metrology investigated. The limits of a 
detection of elements are 0.02-0.09 Hg/cm^. The reproducibility of the analysis results is characterized by RSD vary- 
ing in the limits from 0.02 up to 0.5 in the dependence on a content of element on a filter. The results of the X-ray 
spectrometric determination of elements in atmospheric aerosols with the developed techniques are conformed to the 
data of Scientific-Production Association "Taifun" (Obninsk). The AXS techniques are used to analyze the urban and 
industrial aerosols. 

The researches are carried out at the financial support of the Ministry of Education of Russian Federation 
(Grant EOOl-12.0-94). 

C4-37 
STUDY OF AEROSOL CONDENSATION ACTIVITY IN DIFFERENT AIR MASSES 

S.A. Terpugova, M.V. Panchenko, and E.P. Yausheva 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

swet@iao. ru 

Principal factors essentially affecting the variability of aerosol characteristics in each season are the processes of 
synoptic scale, the main of which is the change of air masses in the site of observation. 

The parameter of condensation activity y (involving in the known Hanel formula) depends on the microstructure 
and chemical composition of aerosol particles, mainly on the ratio of soluble and insoluble species. It is clear that, as 
air masses differ in the principal meteorological (temperature and relative humidity of air) and aerosol parameters, 
then the differences should exist in such important characteristic of aerosol particles as their condensation activity. 

Regular every-day measurements of the aerosol scattering coefficient as function of relative humidity of air are 
carried out in the Institute of Atmospheric Optics starting from 1998 by means of nephelometric setup equipped with 
the tools for artificial moistening of aerosol to be investigated. The data were analyzed separately in each season for 
two principal types of air mass determining the weather in West Siberia, namely, continental Arctic and continental 
mid-latitude ones. 

It is revealed that the aerosol condensation activity in winter is greater in the mid-latitude air mass than in 
Arctic (reliability of the difference in mean values in 99%). In spring the character of the difference reverses. In 
summer and autumn mean value y are indistinguishable. Obviously, it is related to the difference prehistory of air 
masses coming to West Siberia in different seasons. 

C4-38 
MODEL ESTIMATES OF REGULARITIES IN FORMATION OF NEAR-HORIZON 

SKY BRIGHTNESS IN THE VISIBLE AND THERMAL SPECTRAL RANGE 

S.M. Sakerin, T.B. Zhuravleva, and I.M. Nasretdinov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

sms@iao. ru 

A key topic of radiative transfer through the cloudless atmosphere is the development of new methods of deter- 
mining aerosol single scattering albedo in different spectral regions. Preliminary estimates showed that near-horizon 
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region is an informative object for which relatively simple expressions relating optical characteristics of near-ground 
aerosol with incoming radiation can readily be obtained. Numerical study of regularities in formation of near-horizon sky 
brightness, which is of concern in the present work, is a necessary step toward development of this parameterization. 

Since the role of factors influencing the formation of brightness fields is different in the visible and longwave 
spectral regions, to solve the problem we will use different approaches and approximations. 

The brightness fields of visible and infrared radiation have different features, which necessitates the use of dif- 
ferent approaches and approximations to solve the problem. 

1. In the region of thermal radiation, the solution of radiative transfer equation for horizontal direction is con- 
sidered assuming axial symmetry (nighttime, clear-sky conditions). Results calculated for some model conditions and 
algorithm for determining single scattering albedo are analyzed. The simulated results provide an explanation for the 
"cold horizon" effect, manifested in the fact that the radiation temperature of near-horizon sky differs by a few de- 
grees from air temperature in the near-ground layer. 

2. The brightness fields of visible radiation are calculated by the method of statistical simulation (method of ad- 
joint walks) for standard models of the cloudless, plane-stratified atmosphere. The calculation technique includes the 
Rayleigh scattering, scattering and absorption by aerosol particles, and reflection from the underlying surface. We 
studied the effects of atmospheric optical characteristics (single scattering albedo, scattering phase function of aerosol 
particles, and optical depth), surface albedo, and geometry of experiment on angular structure of incoming radiation 
(with account of separate contributions of single- and multiple-scattering effects). 

C4-39 
VAPORIZATION OF THE AEROSOL PARTICLES BY TEA CO2 LASER 

INSIDE SINGLE PARTICLE MASS SPECTOOMETER 

N.N. Belov,* N.G. Beiova,2 and T. Baeri 
' University of North Carolina at Chapel Hill, USA 

Baer@unc. edu 
^ATECH KFT, Budapest, Hungary 

nick. belov@usa. net 

The completed PC modeling of vaporization of the aerosol particle in single particle mass spectrometer is dem- 
onstrated. This calculation reduces estimation of the probability of vaporization of different particles - transpar- 
ent/absorbing, with low/high boiling temperatures, with high/low velocity - to simple criteria for large size dia- 
pason of particles - 0.1-30 micrometers. 

The laser radiation density along particle trajectory is introduced and computed as function of particle velocity 
in high vacuum chamber and pulse parameters (start, duration). 

It is shown that the ratio of enthalpy [J/mol] of particle vaporization to boiling temperature [K] is equal to 
100 for great quantity of different substances. The absorbed radiation is function of the value of optical field within 
particle. It is shown that using of optical field at particle center gives good estimation for absorbed energy for particle 
with different optical parameters. New data about intensity in the main maximum of optical field of different particles 
(nitromethane, methanol, NaCl, AI2O3, Si02, AsGa, KCl, CCI4, H2O, BeO, BaTiOa, Y2O3, CaF4) are presented. 

Simple formula for optical field at particle center is founded. Two good approximations of optical field in the 
center of droplet, for small and large particles, are represented. 

C4-40 
DIFFERENT REMOTE SENSING METHODS FOR MEASURING 

BIOOPTICAL PARAMETERS OF THE SEA WATER 

O.S. Tsareva,* and A.N. Pavlov^ 
^Far Eastern State University, Vladivostok, Russia 

tsarevao@mail.ru 
^Pacific Oceanological Institute RAS, Vladivostok, Russia 

o_bukin@mail. ru 

Remote sensing methods permit to measure optical parameters of the sea water. Stokes vectors and matrixes are 
using to analyze polarization state of light beam. Stokes parameters determine intensity I and polarization state P of 
light wave. Matrixes and vectors are coefficients. Stokes vectors and matrixes make up basic equation of radiation. 
We can found intensity-angle relation. This method are employing for experiment data processing. Obtained data 
consist with data obtained by different methods. 
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C4-41 
SP-4M SOLAR PHOTOMETER FOR SCIENTIFIC MONITORING OF THE 

ATMOSPHERIC TRANSPARENCY CHARACTERISTICS 

S.M. Sakerin, D.M.Kabanov, and S.A. Turchinovich 
Institute of Atmospheric Optics SB RAS, Tomsk 

sms@iao. ru 

Method of solar photometry is the information-capacious instrument for investigation of aerosol and gas compo- 
sition of the atmosphere, but it is possible to realize it only in the periods when the Sun is not covered by clouds. 
This disadvantage limits the more wide use of the method and the possibilities of automation of the experiment (es- 
pecially at all-the-year-round monitoring). It is easy to technically realize the principal functions - guidance to the 
Sun, change of filters, recording, but for decision to measure, usually the presence of operator is necessary. 

The description of the instrumentation complex and the principles of organizing the automated observations are 
presented in the paper. The complex includes the SP-4M solar photometer with actinometer, pyranometer, sensors of 
Sun (SS) and illumination. The following elements of the algorithm can be selected: 

- at the sunrise, the illumination sensor "opens" the protecting box of the pyranometer and "starts" the program 
of measuring the total radiation; 

- in the case of the "open" Sun, the SS sensor starts the program of search for the Sun, and after guidance (capture) 
the program of measuring the spectral transparency and the direct radiation (in addition to the total one) starts; 

- when the cloudiness have appeared, the SS sensor stops operation of the photometer; 
- at the sunset the illumination sensor switches all measurers to the "night" state and stops the program 

of measuring. 

Principal specifications of the SP-4M photometer: 

wavelength range 0.308 to 4 \im (16 interference filters) 
angle of the field of view 
of the measurement channels 1.2° (1.5°) 
error in Sun tracking no more than 0.2° 
duration of one cycle 4 sec (1 turn of the filter drum) 
error of photometric measurement no more than 0.3% (0.7%) 

C4-42 
NUMERICAL ANALYSIS OF THE INSTRUMENTATION MATRIX 

OF THE POLARIZATION MEASURER 

V.G. Oshlakov and Yu.G. Borkov 
Institute of Atmospheric Optics SB RAS, Tomsk 

geo@lts. iao. ru 

The instrumentation matrix M of the size [4x4] is used in the measurer of the Stokes parameters and the optimal 
measurer of the scattering phase matrix. The effect is studies of the position of the transmission plane of the polar- 
izer, for positions of the fast axis of the phase element and the phase displacement of the orthogonal components per- 
formed by it on the conditionality value of the matrix M. Their value are determined providing minimum of the con- 
ditionality value of the matrix M for the phase displacement of 90. The sensitivity is studied of the conditionality 
value of the matrix M to deviations of these parameters from the optimal ones. 
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Session C5.    TRANSPORT AND TRANSFORMATION 
OF AEROSOL AND GAS COMPONENTS IN THE ATMOSPHERE 

C5-01 
PRELIMINARY RESULTS OF INVESTIGATION OF THE AEROSOL OPTICAL DEPTH AND 

COLUMNAR WATER VAPOR OF THE ATMOSPHERE IN THE IRKUTSK REGION 

S.M. Sakerin,* D.M. Kabanov.l y.V. Koshelev,^ and A.Yu. Shalin^ 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

sms@iao. ru 
^Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

koshelev@iszf. irk. ru 

Both global processes and peculiarities of the specific regions and areas are apparent in variations of the compo- 
nents of atmospheric transparency (aerosol optical depth, columnar water vapor). The necessity of monitoring inves- 
tigations in several sites of the region is doubtless for revealing the features of the transparency variations over Sibe- 
ria. For this purpose, in addition to Tomsk, all-the-year-round observation of the transparency by means of the SP-3I 
multiwave sunphotometer (wavelength range 0.37 to 1.06 nm) were started in November 2000 in the Irkutsk. 

Brief descriptions of the modernized SP-31 photometer, software, and techniques for determining the sought 
characteristics - aerosol optical depth T and the columnar water vapor W are presented in this paper. The importance 
of similarity of the technical specifications of two photometers (Tomsk and Irkutsk) and techniques for calculation of 
T and W for subsequent joint analysis is noted. 

Principal attention is paid for the discussion of the results of calibration and preliminary analysis of the varia- 
tions of T (in different wavelength ranges) and W in winter and spring 2000-2001. Selectivity of the spectral behav- 
ior of T under different atmospheric conditions (season, synoptic conditions) is estimated by means of the Angstrom 
parameter a. Statistical characteristics of T, W and a are presented in comparison with the analogous results obtained 
in Tomsk and with the long-terra data obtained by other authors. The necessity of performing observations in the 
region free of industrial impact in order to exclude the urban effect is noted. 

C5-02 
OBSERVATIONS ON LOCATION OF THE DYNAMICS OF OROGRAPHIC 

WAVE CLOUDS OVER THE BAIKAL LAKE 

T.N. Bibikova and E.V. Jurba 
Moscow State University, Moskow, Russia 

jurba@phys. msu.su 

Effects of orography on the dynamics of cloud fields over the Baikal Lake were studded in the summer 1986 
during the research expedition organized by the of Moscow University department of physics of atmosphere. The 
measurement technique was based on using of the cloud stereophotogrammetry approach including the processing by 
the high-precision stereocomparator "Stecometer". Geometrical sizes of separate clouds, positions of clouds on the 
locality and information about cloud structures were received as results of the measurements. The effect of orography 
was found to differ significantly for the different directions of airflow. The orographic effect on cloud structures was 
selected on the lee side of the Primorsky mountain range under the northwestern airflow. Two-level wave cloud 
structure was observed over the Bolshoi Sea. The wavelength was 4.5 km at the low 3.2 km level ant it was 5.5 km 
at the high 4.7 km. The orographic cumulus clouds over the Olhon Ireland were also analyzed. 

A climatological analysis of airflows leading to the formation of the wave orographic Ac Lent clouds was per- 
formed on the basis of 20-year radiosonde data and cloud observations received from the Irkutsk Hydrometbureau. 
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C5-03 
ESTIMATION OFANTROPOGENEOUS LOAD ON PROTECTED REGION 

USING THE CLIMATIC INFORMATION 

G.S. Rivin and P.V. Voronina 
htstitute of Computational Technologies SB RAS, Novosibirsk, Russia 

rivin@ict.nsc.ru, voronina@ict.nsc.ru 

To define the antropogeneous load on protected region it is possible with following ways: solving the basic 
transport problem or with the help of appropriate adjoint equation. The second way is based on application of 
G.I. Marchuk* and theory of adjoint operators. In this case we need to decide the adjoint transport and diffusion 
equation of impurities only once, and further with the help of non time-taking calculations it is possible to define a 
quantity of the impurities which have come in atmosphere of protected territory from a prospective source. The used 
technique is described in Ref. 2. We chose four protected regions of the Western and East Siberia and for all months 
the areas of influence using the climatic meteorological information were found. The information is obtained from 
archive "Reanalysis" NCEP/NCAR.3 

The work is partly supported by Grant of Leading Scientific Schools NB 00-015-98543 and Integration Project 
SB RAS No 64. 

1. G.I. Marchuk, The adjoint equations and analysis of complicated systems, Moscow: Nauka,. 335 p. 
2. G.S. Rivin, P.V. Voronina, Millenium NATO/CCMS International Technical Meeting on Air Pollution Mod- 

elling and its Application, 15-19 May 2000, Boulder, Colorado, p. 427-428. 
3. E. Kalnay, M. Kanamitsu, R. Kistler et al. (1996) The NCEP/NCAR 40-year Reanalysis project // Bulletin 

of the American Meteorological Society, 77, p. 437-471. 

C5-04 
MODEL OF LOCAL DYNAMIC INTERACTION OF A WATER RESERVOIR AND 

THE ATMOSPHERE AT SURFACE ROUGHNESS 

V.A. Shlychkov 
Institute of Water and Ecological Problems SB RAS, Novosibirsk, Russia 

slav@ad-sbras. nsc. ru 

Mathematical statement is presented of the problem of description of the small-scale interaction of a water reser- 
voir and the atmosphere at moderate wind with working out in detail of the vertical turbulent exchange near the divi- 
sion boundary. The ID hydrothermodynamical equations, in which the terms of the shape resistance, proportional to the 
square of the relative velocity, are introduced, are used as initial equations. Calculation of the surface exchange is car- 
ried out taking into account the viscous buffer films in both natural media. Description of the wind roughness is based on 
solving the spectral density transfer equation which is key for completion of the problem in the space of parameters. 

The b-e equations of semi-empiric theory of turbulence are used for modeling the turbulent regimes of water and 
air. The problem is considered of statement of the boundary conditions for the kinetic energy of turbulence at the di- 
vision boundary. The analysis is carried out of the numerical solution with sub-millimeter resolution in the water 
medium. It is shown that the energy flux into water caused by falling down waves forms the inner boundary layer of 
thin structure near the surface, which provides for transfer of turbulent energy into the depth. 

The energy cycle of the processes on interaction is constructed, and fulfillment of the conservation law both in 
the components of the model and the system as whole is shown. The calculated values of energy fluxes to waves, rate 
of dissipation in the near-surface layers and in the depth are in agreement with the data of observations. 

The work was supported in part by Russian Foundation for Basic Research (Grant No. 99-05-64735). 

C5-05 
GENERATION OF SULFATE AEROSOL BY A SURFACE OF DRIED UP LAKE 

I.A. Sutorikhin* and A.E. Kaplinsky^ 
^Institute for Water and Environmental Problems SB RAS, Barnaul, Russia 

sia@iwep.secna.ru 
^University of Antwerp, Antwerpen, Belgium 

kaplinsk@uia. ua. ac. be 

In the western part of the Altai Region, that is situated on the territory of Kulunda lowland, there is a great 
number of salty lakes. Among them due to their size one may point out lakes Kulunda and Kuchuk occupying areas 
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690 and 172 km^ accordingly. The degree of water mineralization in them is very high and reaches even 400 g/1 in 
summer time in Lake Kuchuk. 

Besides, the "Kuchuksulfate" chemical plant, located close to Lake Kuchuk, is using a natural depression of 
neighbouring small lake Selitrennoe as a reservoir for accumulation of crystalline sodium sulfate in dry condition. 
The periodicity of its filling from Lake Kuchuk by a channel - once per 4 years. After the winter crystallization of 
sodium sulfate at the lake bottom, the remainders of salt solution are pumped back to Lake Kuchuk. From this mo- 
ment Lake Selitrennoe represents an open storage of crystalline sodium sulfate with the area about 6 km^. At the 
technological processes and due to activity of wind and convective flows, a considerable part of sulfate particles 
0.05-10 mkm in size is transported to a boundary atmospheric layer. According to our estimations, it gives a notice- 
able contribution to the regional aerosol background. The presence of a fine disperse aerosol above Lake Selitrennoe 
is well noticeable at visual observation in summer time at low standing of the Sun above horizon. 

In the report the results of summer field-trip studies which have been carried out in recent years at this object 
are considered. Two basic mechanisms of sulfate aerosol generation are pointed out. First one is realized at wind speed 
more than 10-12 m/s and is characterized by saltation, or directional transport of substance from the lake surface. 
Such mechanism has the highest productivity of the aerosol generation process. At wind speed less than 5-10 m/s 
the saltation weakens essentially. The second mechanism - the birth of vertical vortexes, similar to tornados, in this 
case can be exhibited. They are generated on a border of white surface of sodium sulfate and dark surface of coastal 
soil even at meteorological conditions close to calm. The heights of vortexes are reaching values about 70-100 m. 
During the existence period of one medium-sized vortex, by previous estimations, about 5-10 kg of substance is risen 
to the air. The number of vortexes generated for 10 minutes can vary from 1 to 5. 

This study was carried out at financial support of the RFBR Grant Ks 99-05-64735, integration Project SB 
RAS Jvfs 64 and Grant of supporting field-trip researches of SB RAS. 

C5-06 
FEATURES OF DISTRIBUTION OF GROUND LEVEL CONCENTRATIONS OF OZONE AND 

NITROGEN OXIDES UNDER PHOTOCHEMICAL PROCESSES IN THE BAIKAL REGION 

V.P. Butukahnov, G.S. Zhamsueva, A.S. Zayakhanov, Yu.L. Lomukhin, and B.Z. Tzydypov 
Buryat Science Center SB RAS, Ulan-Ude, Russia 

lrf@pres.bsc.buryatia.ru 

Since 1998 the laboratory of radiophysics conducts a regular observations of ground level concentration of 
ozone, nitric oxide, nitrogen dioxide, carbon monoxide, sulfur dioxide and weighted particles (aerosols) in atmos- 
phere of Ulan-Ude and coastal zone of Lake Baikal (Boyarsk station). Daily and seasonal variation of near-ground 
ozone concentration are revealed in Ulan-Ude city. The ratios of nitric oxide and nitrogen dioxide concentrations 
under photochemical equilibrium, intensity of solar radiation, air temperature influence on a formation ozone speed 
as have shown measurements in station Boyarsk in summer period 1998-2000. Is determined that under photochemi- 
cal equilibrium NO2, NO and O3 the speed of ozone formation is equal 7 ppb/h. 

In the given report the calculating degree of photolysis NO2 and calculating degree of transformation NO to 
NO2 by data of concentration NO2, NO, O3 in the coastal zone of Lake Baikal in summer 2000 are resulted. 

Date t, 
(hh.mm) 

[O3], 
ppm 

[NO] 
[NO2] 

t, °C 
Calculating degree 
of piiotolysis NO2 [NOJ 

Calculating degree of 
transformation NO in NO2 

25.07 15.00 0.014 0.8 23 0.258 0.55 0.52 

26.07 14.00 0.012 1.05 22 0.290 0.486 0.45 

30.07 15.00 0.016 0.27 21 0.099 0.78 0.5 

01.08 14.00 0.008 1.22 18 0.244 0.499 0.46 

02.08 13.00 0.015 1.52 24 0.524 0.4 0.455 

03.08 13.00 0.007 0.737 18 0.118 0.585 0.46 

04.08 17.00 0.01 0.38 20 0.076 0.72 0.52 

05.08 14.00 0.008 0.96 20 0.081 0.7 0.49 

07.08 •13.00 0.02 1.1 20 0.484 0.47 0.488 

09.08 15.00 0.012 0.75 23 0.207 0.567 0.55 

10.08 16.00 0.011 1.2 25 0.304 0.45 0.52 

During measurements the atmospheric instability with an often change of air masses, cloud and precipitation 
was observed: In clear solar days the photochemical equilibrium or cases near to this condition was determined. 

The processes of formation NO2 predominate above photolysis processes NO2. The low concentration of ozone in 
summer of 2000 are obviously explained by these conditions. 

1. G.S. Zhamsueva,  A.S. Zayakhanov,  V.P. Butukhanov,  and Yu.L.Lomukhin,  Proc.  of the Third Vereshagin 
Baikal Conference. Irkutsk. 2000. P. 88-89. 
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C5-07 
TJUNSFORMATION OF A SEA AEROSOL UNDER ACTIVITY 

OF THE RADIOACTIVE FACTOR 

T.V. Gubareva 
Bratsk State Technical University, Bratsk, Russia 

tvgbratsk@mail. ru 

It is known, that the particles of halogenides of alkali metals contain in huge amounts above a surface of World 
Ocean, forming a sea aerosol. The examinations executed for last years, have shown, that interesting response is the 
formation of nitrate in sea salt particles, when they are exposed to action NO2. The observations specify voiding Cl 
from sea salt particles. Thus the properties of particles and influence on the mechanism of this process both chemical, 
and physical factors are not investigated. The experiments on examination of physicochemical transmutations on a 
surface of alkali-halides crystals included: 1) irradiation of a disperse system scale. X-ray or ultraviolet radiations in 
contact to free air under various requirements; 2) X-ray diffraction and electronic microscopic analysis of microcrys- 
tals of salt; 3) study of optical properties of particles. 

It is necessary to note, that in a meteorological atmosphere, as well as in our laboratory examinations, there are 
all requirements necessary for transmutations of salt particles in sea aerosols. 

The complex laboratory examinations of microcrystals of alkali-halides enable to receive the experimental data, 
which the structures and optical properties of natural sea aerosols can be utilized for an explanation of composite 
processes, bound with change of composition. It can be by a radiant of reception of models, sectional for build-up, of 
a climate in view of the contribution of a sea aerosol, and also material for study of processes in clouds. Linking's, 
which are formed as a result of hydrogenation, oxidizing and the nitrations of microcrystals of salt intensively change 
properties of an aerosol. Radiation boosts heterogeneous processes and crystallization of new linking's (nitrates, ni- 
trites, carbonates, oxy-halogenides). The special interest is caused with stabilization on a surface of salt particles of 
linking's such as HalNOx and accumulation U-centers. The specified processes are significant changed optical proper- 
ties of particles in ultraviolet, visual and infrared areas of a spectrum. 

C5-08 
PROPAGATION OF IMPURITY FROM PULSE SOURCE 

IN TURBULENT ATMOSPHERE: REMOTE SENSING 
AND MATHEMA-nCAL SIMULATION 

Yu.S. Balin.l A.D. Yershov,* A.I. Bril,2 V.P. Kabashnikov,2 
V.M. Popov,2 and A.P. Chaikovskiy^ 

^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 
balin@iao. ru 

^Stepanov Institute of Physics, National Academy of Sciences, Minsk, Belarus 
chaikov@dragon.bas-net.by 

The experiment was carried out in a steppe region with low hills; underlying surface was covered by sparse 
vegetation. The charge exploded at a altitude of 10 m was used as a source of impurity. Tracking of the produced 
cloud of condensed explosion products was performed with lidar, 770 meters distant from source. Observations were 
conducted within 6 minutes. During this period the cloud removed by approximately 2 kilometers and raised above 
200 meters. Relative backscattering signal values at different times along with coordinates of signal generation points 
were recorded. Ultrasonic meteorological station and sodar were 25-30 meters distant from explosion location. This 
equipment was used to measure air temperature, vertical and horizontal wind velocity components, wind direction, 
total energy of turbulent motions, tangential strain value and vertical heat flux. The measured data allowed one to 
estimate Monin-Obukhov scale, structure constant values for temperature and velocity fluctuations and turbulent 
exchange coefficients of heat and momentum. 

Experimental data obtained with lidar Avere compared with results of numerical simulation of impurity spatial 
distribution that was performed pn the basis of statistical Gaussian model developed by Institute of Experimental 
Meteorology. The requirements to input parameters definition, lidar experiment technique and simulation algorithms 
that ensure adequate experiment description are discussed. 

This work was partly supported by joint Grant of RFFI ((00-05-811,64) and ^FFI<Ph-99P-126). ; . 
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C5-09 
BUOYANT PLUME RISE IN TURBULENT ATMOSPHERE 

V.D. Perminov 
Central Aerohydrodynamic Institute, Zhukovsky, Moscow region, Russia 

valery.perminov@mtu-net. ru 

At the moment there are a lot of theoretical approaches to an investigation of the plume rise problem in turbu- 
lent atmosphere (solution of Navier-Stokes equations with the help of large eddy simulation, solution of transport 
equation for the probability density function, Lagrangian models constructed in accordance to Reynolds averaged 
Navier-Stokes equations, numerous semi-empirical models and etc.). Only simplest test problems were solved so far. 
Successful application of the transport equation for probability density function' and Lagrangian models^ recently 
and an appearance of massive parallel computers give us a hope to solve the plume rise problems in more complex 
and more real formulation. 

In this paper a stochactic numerical method for solution of such problems on the basis of the Lagrangian modeP 
is proposed. The algorithm was adapted to massive parallel computers and was realised within the framework of the 
MPI system. A verification of the model and numerical method efficiency has been carried out for the turbulent dis- 
persion problem that has been investigated experimentally by M.R. Raupach and B.J. Legg.^ The results obtained for 
several 2D problems of stack plume dispersion for different atmosphere conditions are also presented. 

This work was carried out under financial support of the Russian Fund of Basic Researches (Grant 96-01- 
00098). 

1. M. Gonzales, Atmos. Environ. 3IA, 575-586 (1997). 
2. S. Heinz, H. Van Dop, Atmos. Environ. 33, 2031-2043 (1999). 
3. M.R. Raupach, B.J. Legg, J. Fluid Mechanics 136, 111-137 (1983). 

C5-10 
DISTRIBUTION OF KINETIC ENERGY OF TURBULENCE 

AND OPTICAL INSTABILITY OF A TERRESTRIAL ATMOSPHERE 
ABOVE TERRITORY OF THE CIS 

P.O. Kovadlo 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

kovadlo@iszf. irk. ru 

Turbulence in an atmosphere is determined by kinetic energy of processes of the general carry of air. By results 
of the analysis of distribution of kinetic energy of turbulent movement above territory of the CIS, us it is shown that 
turbulent processes in troposphere have local and seasonal attributes. To these attributes it is possible to allocate 
points with the lowered and increased turbulence, both in the certain seasons of year, and within all year. 

Thus, there is an opportunity with these results to compare distribution of optical instability of an atmosphere 
above territory of the CIS. Optical instability of air here is understood, how a degree of development inhomogenei- 
ties a parameter of refraction of air on a beam of sight. Dimensionless deviations of a parameter of refraction are de- 
signed at 15 levels from a surface up to 30.5 kms, according to 50 aerologic stations located in territory of the CIS, 
for the 10-years period. For the characteristic of kinetic energy of turbulent movement of a free atmosphere we have 
taken advantage of the aerologic data of 108 stations also for 10 years about an average quadratic deviation of a 
vector of a wind concerning average value at three levels 1, 5 and 10 kms. This layer of troposphere energetically 
most we mean for large-scale heat exchange between oceans and continents as contains more than half of weight 
of air of all atmospheres. 

Kinetic energy of turbulence of an atmosphere has stationary zones within one year of the increased and lowered 
values. They should be designated. Two zones with the minimal turbulent energy: the first - above Southern Kazakh- 
stan, Central Asia and Caucasus; the second - above Yakutia, Khabarovsk territory and the western part of the 
Amur area. Three zones with the increased turbulent energy: 1 - above the western part the European territory of the 
CIS, including Baltic; 2 - the Far East (Primorski Krai) and adjoining islands, including peninsula Kamchatka; 
3 - above all Western Siberia. It is necessary to tell, that kinetic energy of turbulent movement in the third zone 
(above Western Siberia) on 10 - is lower than 15%, than in first two. To maxima of kinetic energy of turbulence for 
all territory of the CIS there correspond minima of values of optical instability of an atmosphere and on the con- 
trary, the factor of conformity is equal - 0.58. 
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C5-11 
CERTAIN RESUL-re OF COMPARISON FOR DATA OF SIMULATION 
OF ACID AEROSOL AND SATELLITE MONITORING OF RADIATION 
CHARACTERISTICS OF THE CLOUDY/CLOUDLESS ATMOSPHERE 

V.V. Kozoderov and V.D. Egorov 
Institute of Computational Mathematics HAS, Moscow, Russia 

vkozod@inm. ras. ru 

Using the ground-based information of the existing European network of observations for polluting impurities of 
the atmosphere (data on the pollution sources, wind fields, temperature, pressure etc.) for cloudless conditions the 
formation of an acid aerosol (on the example of effluents of a sulfur dioxide) in the boundary layer of the a mosphere 
and the turbulent transfer of arising impurities with transformation of a spectrum of dimensions of aerosol particles 
in time is simulated. For typical model of the stratus-wise cloudiness under winter conditions in the given territory 
the changes of the distribution functions of cloudy drops by dimensions and the acid aerosol in a cloudy medium 
which comes at corresponding altitude levels of the atmosphere are considered also. Simulation results for cloudless 
and cloudy situations are correlated with the average values of radiation characteristics and forcing action cloudiness- 
radiation" for investigated territory which are systematized within the International project by satellite climatology ot 
cloudiness (ISCCP - International Satellite Cloud Climatology Project). As the comparative analysis of resu ts we 
selected January 1986. Proceeding from the quantitative characteristics of the indicated action during the selected 
month of observations and their comparison with the results of performed simulation the power characteristics of antro- 
pogeneous effect of sulphate compounds in the given territory which betoken a rise of acid precipitation are revised. 

The work is carried out within the project of the Russian Foundation of Basic Research No. 00-01-0029S. 

C5-12 
MATHEMATICAL MODEL OF AEROSOL CLOUD FORMATION 

I.R. Abunyayev, I.N. Lazovik, and G.S. Kudryashev 
Irkutsk Military Aviation Engineering Institute, Irkutsk, Russia 

avt@iszf.irk.ru 

Formation of aerosol clouds in the ground layer is properly the fragmentation of jets and droplets of liquid in a 
turbulent air flow. On other words, it implies the fragmentation of jets and droplets under the effect of aerodynamic 
forces This study is based on using mathematical models which make it possible to calculate - with a high degree ot 
reliability - the characteristics of liquid spraying. Liquid spraying in a drifting turbulent air flow should be treated 
in two stages Initially, the jet decays into separate droplets, which is followed by the fragmentation of single drop- 
lets. In this paper, an analysis is made of the decay of the jet and of the fragmentation of droplets in a turbulent 
atmosphere, which permits a determination of the formation parameters of the aerosol cloud. 

C5-13 
THERMODYNAMIC MODELING OF ANTHROPOGENIC IMPACT 

ON CHEMICAL COMPOSITION OF PRECIPITATION 

Ye.V. Kuchmenko, B'.M. Kaganovich, and Ye.V. Molozhnikova 
Institute for Power Engineering Systems SB RAS, Irkutsk, Russia 

kuck@isem.sei.irk.ru 

As is known anthropogenic impact leads to an increase in precipitation acidity, i.e. in the general case to a 
change in their chemical composition due to change in the composition of condensation nuclei (CN) and absorption 
of gaseous admixtures, for instance, SOj and NO2 at formation and falling of rain droplets. 

A new approach to studying the condensation processes in the polluted atmosphere tising thermodynamic models 
is developed in ESI SB RAS. The thermodynamic models of extreme intermediate states (MEIS) enable analysis the 
states of the system relaxing toward the final equilibrium. Rain droplets are represented in the model by a diluted 
electrolyte solution, using Debye-Hueckel statistical theory. „     ,, ,.     •   , 

The ways to describe surface effects in the model are detailed in the presentation. Equilibrium chemical compo- 
sition of droplets of different radius has been compared and corrfelated with the results of the other researchers The 
peculiarities of condensation processes in different layers of the troposphere and stratosphere are simulated by setting 
different initial conditions (temperature and pressure). 

195 



Session CS 

Besides the results of mathematical modeling are compared with the observed data on precipitation composition 
in different areas of Eastern Siberia. The theoretical and experimental estimations of the relationship between ionic 
composition of droplets in the atmosphere and concentrations of SO2 and NO2 in gaseous phase are presented. 

C5-14 
RESEARCH OF A TURBULENT STATE OF THE LOWER ATMOSPHERE 

P.O. Stafeev, G.V. Buhlova, and N.P. Krasnenko 
Institute for Optical Monitoring SB RAS, Tomsk, Russia 

krasnenko@iom. tsc. ru 

For a long time, the study of the spatio-temporal variability of meteorological and turbulent parameters takes a 
central place in an analysis of climatic factors. When this the lower atmospheric layer is characterized by the greatest 
variability of it's state. In the present work the outcomes of such researches conducted in Tomsk, in Academgorodok, on 
territory of a climatic-ecological observatory of the Institute during of several months on different seasons are summer- 
ized. Ultrasonic meteorological complexes placed at different heights were used as meters. In addition to standard me- 
teorological parameters, such turbulence parameters as full energy of turbulent movements, pulse and heat fluxes, wind, 
temperature and Monin-Obukhov scales, etc., so as their statistical performances and stability classes of the atmosphere 
were determined. Measurement data were compared with the data of acoustic sounding and of standard measurements of 
meteorological station. The behaviour of the measured parameters with a general state of atmosphere was evaluated. 

CS-16 
DEVICE FOR INVESTIGATION OF HEAT, HUMIDITY, 

AND AEROSOL PARTICLES GROUND FLOWS 

A.P. Rostov, A.L. Afanasiev, and A.P. Ivanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

rostov@iao. ru 

For experimental researches of turbulent flows of heat, and aerosol particles the automatic device is developed. 
It's measuring fluctuation of temperature, three-dimensional speeds of a wind, absolute humidity of air and coeffi- 
cient of directional scattering of an atmospheric aerosols. The device contains the spatially located paths: the modern- 
ised version three-dimensional ultrasonic anemometer - thermometer, spectroscopic sensor of absolute humidity of air 
and nephelometer of an opened type. It's also has the sensors of kinetic temperature, relative humidity of air and 
sensors coming and leaving radiation of the sun. The distance between all sensors does not exceed 500 mm. They are 
supervised in real time the many processor system, built-in in to the device. The frequency of synchronous sounding 
of this parameters is equal 4Hz. Only the two-wire line cable used the power supply and controls our device. It's has 
long not more then 500 meters. This property enables to use this device in naturally conditions. 

The any personal computer may be used to control of device. Needs only the cable modem. It is built - in to the 
power supply of the device. 

C5-17 
OP-nCAL AND MICROPHYSICAL URBAN AEROSOLS MODELS 

L.S. Ivlev* and A.V. Vasilyev,* B.D. Belan,2 
M.V. Panchenko,2 and S.A. Terpugova^ 

^Scientific Reaserch Institute of Physics of St. Peterburg State University, St. Peterburg, Russia 
vsa@lich. phys. spbu. ru 

^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 
bbd@iao.ru 

The optical and microphysical urban aerosols model, based on proposed by authors towns classification' accord- 
ing to population quantity and industrial development, climatic region and season (winter, summer) is worked out. 
The optical and microphysical models of some large cities: Moscow, S-Peterburg, Mexico City, Peking are considered. 
Some models of numerical concentration vertical profiles, size distribution functions, volume aerosol extinction coeffi- 
cients in visible spectral region are presented. It was shown, that the main factor in aerosol structure forming in large 
cities is the value of total solar radiation. The comparison with aerosols model for Siberian large cities was carried out. 

1. A.V. Vasilyev, L.S. Ivlev, B.D. Belan, M.V. Panchenko, S.A. Terpugova, In Aerosols of Siberia, Tomsk,  17 
(2000). 
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C5-18 
MEASUREMENTS OF METHANE CONTENT 
IN THE ATMOSPHERIC BOUNDARY LAYER 

AND IN THE ATMOSPHERIC DEPTH 

V.N. Aref ev, Yu.I. Baranov, E.L. Baranova, 
G.I. Bougrim, N.Ye. Kamenogradsky, and F.V. Kashin 

Institute of Experimental Meteorology, SPA "Typhoon", 
Obninsk, Kaluga region, Russia 

las@iem. obninsk. ru 

The results are given of triennial (1998-2000) continuous spectroscopic measurements of methane (CH4) content 
in the air samples taken near the ground and in the atmospheric depth in Obninsk. Also presented are the CH4 con- 
tents measured in air samples taken at heights up to 300 m from the High Meteorological Mast in 2000. The air sam- 
ples were taken near the ground in the urban conditions. The CH4 measured concentrations were affected by not only 
natural but its anthropogenic sources as well. Under an anticyclone (the absence of clouds and wind) and a tempera- 
ture inversion in the atmospheric boundary layer increased concentrations of CH4 significantly exceeding its typical 
variations were registered. This was caused by anthropogenic CH4 accumulation air near the ground due to the ab- 
sence of vertical mixing at a temperature inversion. The amplitudes and phases of CH4 concentration seasonal varia- 
tions near the ground were determined (only natural ground-based sources were accounted for). The measurements 
have shown the concentration of CH4 in the morning remains constant to the height of 300 m; in the evening it de- 
creases with an increasing height. The concentrations of CH4 near the ground are more frequently higher by evening. 
The amplitudes and phases of CH4 content seasonal variations in the atmospheric depth have been determined. It has 
been stated in view of small variations of its average annual contents that the CH4 content remains constant in the 
atmospheric depth for the past three years. The studies were carried out under the financial support of the Russian 
Foundation for Basic Research (Grants Nos. 99-05-64275 and 00-07-90092). 

C5-19 
CARBON DIOXIDE IN THE CONTINENTAL ATMOSPHERE 

V.N. Aref'ev,! N.Ye. Kamenogradsky,* F.V. Kashin,* 
V.K. Semyonov,2 y.P. Sinyakov,^ and L.I. Sorokina^ 

^Institute of Experimental Meteorology, SPA "Typhoon", Obninsk, Kaluga region, Russia 
las@iem. obninsk. ru 

^Kyrgyz State National University, Bishkek, Kyrgyzstan 
svk@it. kg 

The data of long-term (1980-2000) continuous spectroscopic measurements of a height-averaged carbon dioxide 
(CO2) concentration in the continental atmosphere (the Issyk Kul station, the central part of Eurasia) are given. 
The amplitudes and phases of CO2 concentration seasonal variations and their changes are determined. The ampli- 
tudes of seasonal variations are typical of the latitude zone where the Issyk Kul station is located. An exception 
is 1987, when the amplitude of seasonal variations at this station increased up to 24 ppm and a phase shift of these 
variations occurred. On the average, during the observation period a maximum in CO2 seasonal variations is regis- 
tered in June, minimum - in October. A year-to-year variation of CO2 concentration presented in a linear approxima- 
tion corresponds to its annual increase in the atmosphere of 2.2 ppm. With the help of the spectroscopic analysis 
of the data obtained basic periodic components of CO2 concentration variability were found, the periods of 12 and 51 
months in their number. Their connection with the seasonal variations of CO2 exchange between the biota and 
atmosphere (the period of 12 months) and with the global consequences of the El Nino phenomenon (a 51 month 
period) was noted. An empirical statistical model for the atmospheric CO2 variability over the continent was 
constructed, that describes its mean monthly arid average annual concentrations with the deviations equal to ± 1 and 
± 0.5%, correspondingly. The studies were carried out under the financial support of the Russian Foundation for 
Basic Research (Grants Nos. 99-05-64275 and 00-07-90092) and International Science and Technology Center 
(Grant ISTC KR-157-98). 
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C5-20 
ATMOSPHERIC SPECTRAL TRANSPARENCY IN THE ISSYK KUL LAKE REGION 

V.N. Arefev,! K.N. Visheratin,* F.V. Kashin.l 
S.S. Khmelevtsov,* V.K. Semyonov,^ and L.I. Sorokina^ 

'Institute of Experimental Meteorology, SPA "Typhoon", Obninsk, Kaluga region, Russia 
las@iem. obninsk. ru 

^Kyrgyz State National University, Bishkek, Kyrgyzstan 
svk@it. kg 

The results of analysis of the data obtained during the measurements of the atmospheric vertical depth spectral 
transparency (ATS) made by a filter photometer in the solar spectrum visible range at the wavelength of (519 ± 5) 
nm. The measurements were carried out on the northern shore of Issyk Kul Lake since 1982 to 2000. During this pe- 
riod two powerful eruptions of the El Chichon (1982) and Pinatubo (1991) volcanoes occured. The products released 
during the eruptions penetrated into the stratosphere and were transported all over the world. Self-cleansing of the 
atmosphere from the volcanic aerosol takes on the whole about 2-3 years. A positive linear trend was registered dur- 
ing the whole observation period (0.55 ± 0.06)% per year; when the effect of the volcanic eruptions was excluded, 
i.e. the data of 1982-1984 and of 1991-1994, it was (0.36 ± 0.03)% per year. The basic oscillations that revealed 
themselves as the variations in the AST mean monthly values had the periods: 6 and 12 months connected with the 
AST seasonal variations; 35 months (a quasibiennial harmonic of a vague nature); 54 months close to the appearance 
of the El Nino phenomenon and 106 months that is ihost probably controlled by the volcanic eruptions. The statisti- 
cal model proposed with the empirical parameters obtained on the basis of the experimental data describes the AST 
mean monthly and average values with the deviations of ± 4.5 and ± 1.2% , respectively. The studies were carried out 
under the financial support of the Russian Foundation for Basic Research (Grant No. 00-07-90092) and Interna- 
tional Science and Technology Center (Grant ISTC KR-157-98). 

C5-21 
WATER VAPOR IN THE CONTINENTAL ATMOSPHERE 

V.N. Aref'ev,! N.Ye. Kamenogradsky,* F.V. Kashin,* V.P. Ustinov,l 
V.K. Semyonov,2 V.P. Sinyakov,^ and L.I. Sorokina^ 

'Institute of Experimental Meteorology, SPA "Typhoon", Obninsk, Kaluga region, Russia 
las@iem. obninsk. ru 

^Kyrgyz State National University, Bishkek, Kyrgyzstan 
svk@it. kg 

The data of long-term (1980-2000) continuous spectroscopic measurements of water vapor cjntenh in the 
depth of the continental atmosphere (the Issyk Kul station, the center of Eurasia) are given. The amplitudes 
and phases of water vapor content seasonal variations have been defined, their long-term values and seasonal 
differences of the gas content variability are given for the observation site depending on the atmospheric tempe- 
rature. Minimum contents of 0.3-0.6 g/cm^ are observed in winter (December-January) and maximum ones 
(2.0-2.9 g/cm^) are registered in summer (July). A mean for the whole observation period amplitude of seasonal 
variations is 2 g/cm^ . A year-to year variability of atmospheric water vapor content is stated under a linear 
approximation that corresponds to an annual increase of its concentration by 0.015 g/cm^ . With the help of the 
spectral analysis of the data the main periodic components of water vapor variability were revealed with the periods 
of 6, 12, 35, 51 and 110 months. Their connection is shown with the temperature seasonal variations (periods of 
6 and 12 months), with the El Nino phenomenon global consequences (a 51 month period) and with powerful vol- 
canic eruptions (periods of 35, 51 and 110 months). An empirical statistical model was constructed for the atmos- 
pheric water vapor variability, that describes its mean monthly and average annual contents with the deviations of f 
13 and ± 3.2%, correspondingly. The studies were carried out under the financial support of the Russian Foundation 
for Basic Research (Grants Nos. 99-05-64275 and 00-07-90092) and International Science and Technology Center 
(Grant ISTC KR-157-98). 
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C5-22 
INVESTIGATION OF PROCESSES OF TRANSPORTATION, 

DIFFUSION AND TRANSFORMATION OF SULPHUR AND NITROGEN COMPOUNDS 
ALONG THE ATMOSPHERE LAYER ADJACENT TO THE LAKE BAIKAL 

SURFACE BY MEANS OF THE NUMERICAL MODEL 

V.L. Makukhin* and B.K. Arguchintsev^ 
^Limnological Institute SB RAS, Irkutsk, Russia 

aerosol@lin. irk. ru 
^Irkutsk State University, Irkutsk, Russia 

arg@math.igu.ru 

Studying processes of diffusion and transformation of sulphur and nitrogen compounds is one of the most impor- 
tant tasks within the care of the atmosphere physics and the environment protection. Solution of this problem would 
improve the monitoring of basic characteristics of acid rains exhibiting as well known the negative influence to the 
soil, vegetation and health of people. 

The present work continues the investigation begun in Ref. 1 on pollution of the South Baikal area with sul- 
phates and nitrates and on the processes of diffusion and chemical transformation of other few-content gases by the 
means of the non-stationary space Euler's model. Sources emitted sulphur and nitrogen dioxides have been the enter- 
prises located at the lake shore. The meteorological information used in our calculations has been obtained from sta- 
tistical processing of the data taken from the hydro-meteorological stations. 

Our numerical experiments carried out have resulted in that how amount of sulphates and nitrates fall down to 
the lake area in total and separately to the basins surface of the lake. Concentration fields of sulphur and nitrogen 
compounds and other few-content gases along the atmosphere layer adjacent to the Lake Baikal area have been found 
for different seasons of year. The obtained results are illustrated with the maps showing the concentration distribu- 
tion of primary and secondary admixtures. 

1. V.K. Arguchintsev and V.L. Makukhin, Proc. SPIE 4341, 593-599 (2000). 

C5-23 
QUANTITATIVE ESTIMATION OF THE VALUE OF SEDIMENTATION 

OF SOME HEAVY METALS ON THE SURFACE OF SOUTHERN BAIKAL AND 
ADJACENT SPECIALLY PROTECED TERRITORIES IN DIFFERENT SEASONS 

V.L. Makukhin and V.L. Potemkin 
Limnological Institute SB RAS, Irkutsk, Russia 

aerosol@lin.irk.ru, klimat@Un.irk.ru 

The problem of pollution of environment by heavy metals is urgent both in Russia and abroad. Many of heavy 
metals, accumulating in organs and muscles of people and animals, cause serous illnesses, and sometimes lead to 
death. In order to determine the mass of these toxic substances coming to a living organism, it is necessary to esti- 
mate the rate of the mass flux of heavy metals to the underlying surface of the region under investigation. 

Investigations of the processes of spread and sedimentation of some the most toxic heavy metals in the Southern 
Baikal region in different seasons are performed in this paper by means of the non-stationary Euler model taking into 
account the effect of the relief. The sources of emission were industrial enterprises and industrial complexes situated 
in the valleys of rivers Angara and Selenga, at the coats of Southern Baikal and in the region of lake Gusinoe. The 
characteristics of the sources of emission were set based on the inventory data.^ The meteorological data were ob- 
tained by means of statistical processing the data of hydrometeorological stations.2. 3 

Calculations are carried out of the mass of each toxicant settling on the surface of lake Baikal in different sea- 
sons, the load is estimated of these substances on the specially protected territories of Southern Baikal region. The 
contribution is determined of large industrial complexes situated on the territory into the pollution of Southern Bai- 
kal by heavy metals. The results obtained are illustrated by maps and diagrams. 

1. Protection of atmospheric air. Statistical bulletin (Oblkomstat, Irkutsk, 2000) 165 pp. 
2. Monthly meteorological magazines. Issue 22. Part 2. Novosibirsk, 1985-1994. 
3. Monthly meteorological magazines. Issue 23. Part 2. Chita, 1985-1994. 
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C5-24 
ATMOSPHERIC CONVECTION AND ITS ROLE IN THE VERTICAL TRANSPORT 

OF AEROSOLS: MODELS AND ESTIMATES 

V.M. Mal'bakhov,* P.Yu. Pushistov,^ and B.A. Shlychkov^ 
'Institute of Computational Mathematics and Mathematical Geophysic SB RAS, Novosibirsk, Russia 

m vm@clima te. sscc. ru 
^Institute for Water and Environmental Problems SB RAS, Novosibirsk, Russia 

slav@ad-sbras. nsc. ru 

The results of a theoretical investigation of vertical transport of aerosols in the conditions of developed turbu- 
lent convection and during convective eddies, such as spouts or tornadoes are presented. The velocities of aerosols 
transported from the Earth's surface are determined by using a semi-empirical model of wind-sand flow. Thermody- 
namic models of different complexity are used to describe motions in the atmosphere. These are 2D and 3D LES, a 
model in the gradient-diffusion approximation for the calculation of the kinetic energy of turbulence and its dissipa- 
tion rate, axially symmetric models for mesoscale eddies with a vertical axis of rotation. The processes of diffusion, 
sedimentation, deflation, and exchange of droplet moisture at the breaking of wind waves are taken into account. 
Estimates of the height of ascent and the mass of liquid and solid aerosols coming into the atmosphere as functions of 
the sizes of particles and the intensity of convection have been obtained. The results of the investigation can be used 
in models of climate to calculate integral characteristics of turbidity of lower atmospheric levels, volumes of the con- 
densation nuclei entering cloud layers. They can also be used in investigations of the entrainment effect of aerosols 
into long-distance transfer, as well as in estimation of the ecological risk at the transfer of toxic aerosols. An example 
of ecological catastrophe of such type is the transfer of a salt impurity from the drying bed of the Aral Sea. 

C5-25 
SURFACE OZONE MEASUREMENTS IN THE TRANSCONTINENTAL EXPERIMENTS "TROICA" 

T.A. Markova, N.F. Elansky, N.P. Shakina, and A.P. Ivanova 
Oboukhov Institute of Atmospheric Physics RAS, Moscow, Russia 

markova@omega. ifaran. ru 

Results of analyzing of the surface ozone concentration ([O3]) over continental Russia along the Trans-Siberian 
railway Moscow-Khabarovsk-Moscow measured on the basis of a carriage-laboratory are presented. The relation be- 
tween the [O3] variations and different-scaled air-transfer is considered. Under the inversion layer, a nighttime [O3] 
dramatic decrease is found. The mean rates of the ozone dry deposition on the underlying snow-covered and snow-free 
surfaces are estimated as 0.08 and 0.64 cm/s, respectively. The [O3] level measured over towns and industrial locali- 
ties is significantly lower than that over rural areas polluted moderately. In the Primorski Territory, the TROICA-5 
expedition registered a surprisingly high [O3] level caused by photochemical processes. Somewhat enhanced [O3] 
levels are observed under conditions of the incoming of air masses from China and from zones of forest fires. A paral- 
lel-directed gradient in the O3 concentration is detected. It is caused by the air masses incoming from polluted terri- 
tories in the Central Europe. 

Episodically, enhanced surface [O3] values caused by intrusions of stratospheric air masses are detected. Differ- 
ent mechanisms of such intrusions causing the local (several kilometers) and prolonged (several hundreds of kilome- 
ters) areas of enhanced [O3] are proposed. 

C5-26 
OPTOACOUSTIC GAS-ANALYZER FOR THE MEASUREMENTS 

OF CARBON MONOXIDE CONCENTOATTON IN THE FIRE AREA 

V.S. Safonov and V.A. Kapitanov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

svs@ iao.ru 

Atmospheric pollutants (such as CO, CH4, etc.) are a reason of respiratory diseases, forest decline, acid rain and 
photochemical smog. CO monitoring is of interest foi' climatology, tttf prognosis of state of biocehosis uflder.djffereftt 
concentrations of CO and its influence on gaseous exchange between atmosphere and biosphere are actual difficult 
task in environmental protection. 
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The industrial centers and the undertakings are CO sources. The forest fires are not less important carbon mon- 
oxide source. The increase of a load of biocenosis to lead to the increase of the forest fires. The fire emission (the 
process is conditioned by direct combustion of forest combustibles (FC)) and the afterfire emission (the process of 
decay of crushed plants) are responsible for carbohydrogens and carbons emission. For example, wood to evolve 
15.3% CO during its thermodecay process. 

The main purpose of this work is the design of the equipment, is based on optoacoustic detector (OAD) with 
gas pumping and IR sources of a light, for the measurement of CO concentration, also the work out of a technique of 
the measurements of CO in combustion products of the forest combustibles with following calculation of coefficient 
of CO emission for various FC is based on experimental results. 

The above mentioned OAD is Helmholtz resonator, which contains two identical cells is connected by means 
of the capillaries with mounted microphones. IR sources of a light of coaxial construction with heating (about 
600-700°C) filament used in GIAM gas-analyzers will be using as a source of light. Coaxial construction of the 
sources of a light to secure high temporal stabilization of the measurements of IR energy within spectral range from 
2 to 13 ^m. The selection of spectral range, in which the absorption band of CO is not overlapped by disturb compo- 
nents bands, will be performing by optical filter with 4.7 ^m on admission maximum. 

1. A. A. Dolgov and V.S. Safonov, Bulletin of TSU, Tomsk, 2000. 

CS-27 
RESULTS OF USE OF PARAMETRIC SPECTRAL ESTIMATION METHOD 

FOR PROCESSING OF METEOROLOGICAL DATA 

N.A. Shefer, LA. Razenkov, and A.P. Rostov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

shefer@iao. ru 

It is proposed to use parametric method of "autoregressive-movlng average" (ARMA) for calculations of the 
spectral statistical characteristics and parameters of an atmospheric turbulence. The Nuttal-Strand algorithm was 
applied to time realizations with duration of 1 min and more. The order of ARMA model was varied parameter and it 
was allowed to control a "smoothness" of spectral estimations. 

The comparison with the conventional, classical approach based on fast Fourier transform (FFT) is carried out. 
The obtained results of a comparison and recommendations are presented. 

C5-28 
MORE ACCURATE DEFINITIION OF TECTONIC FAULTS LOCATION 

BY IN SITU MEASUREMENTS OF CLOUDINESS 

T.N. Bibikova.i T.A. Proskurjakova.^ E.V. Jurba,* and V.A. Alekseev^ 
^Moscow State Unoversity, Moskow, Russia 

ann@geoc34.phys.msu.ru 
^TRINITI, Troitsk, Moskow region, Russia 

There are a lot of papers where the correspondence between the processes in the Earth's interior and troposphere 
are shown. But it is a very complex and unsimple. The attempt of investigation the connection between the location 
and character of cloudiness and fault's zones in Crimea and Baykal lake. The region located in the coordinates 
X = 33.5-34.5° E and cp = 44.0-45.0° N was chosen, because we have the observation data for this region for 45 years. 

The presence of fault's zones creates the conditions for earthquakes origin. The data of Yalta, Alushta and Ai- 
Petri meteostatlons about the number and form of cloudiness for 1936-1981 years were used. 

We found out that cloudiness range 6-8 appears in 3-5 days before the earthquakes. In Crimea the earthquakes 
happen with north-west streams, which are perpendicular to main direction of Crimea mountains in 80% cases. The 
wave orographic cloud of Ac-lenticularis type appaer with north-west streams in 90% of cases. The location of 
cloudiness was obtained with accuracy about 2-3% because of stereo survey of these clouds and subsequent stereo- 
grammetric working up by higly precise equipment. The comparison of the faults lines and clouds location showed 
that clouds draw up along the fault's lines,- which are parallel to sea cost and the main line of mountain ridge. We 
also used data of satellite's observation. 
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C5-29 
MEASUREMENT OF TURBULENT FLUXES OF SCALARS 

IN THE SURFACE LAYER OF THE ATMOSPHERE 

A.L. Afanas'ev, V.A. Banakh, and A.P. Rostov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

afanasiev@iao.ru 

Study of dynamics of convective fluxes in the atmospheric surface layer is a complex problem by a reason of ne- 
cessity of the simultaneous use of various primary sensors and handling of large volume of sampling data in order to 
estimate turbulent fluxes. The fluctuation measurements of meteorological parameters should be conducted synchro- 
nously, in small space volume, with high accuracy. 

To solve this problem the complex meter of turbulent micropulsation of meteorological parameters is developed 
and tested in atmosphere. The meter is a compact automatic device joining the acoustic meter of wind velocity com- 
ponents and virtual temperature, optical infra-red meter of micropulsation of absolute humidity, temperature, pres- 
sure, and relative humidity sensors, and also two-angle nephelometer of an open type, for measurements of aerosol 
scattering coefficient fluctuation and evaluation of pulsations of atmospheric aerosol concentration. The device also 
has sensors of coming and leaving radiation permitting to evaluate radiation balance during measurements. 

With the use of this device the set of experiments in the surface layer of the atmosphere was carried out. The 
continuous daily time series of data of micropulsiations of absolute humidity, temperature, wind velocity components 
and aerosol scattering coefficient together with synchronously measured relative humidity, pressure and coming and 
leaving radiation were accumulated. 

On the base of obtained experimental data the evaluations of daily behaviour for vertical turbulent fluxes of 
sensible and latent heat, moisture, aerosol and momentum fluxes were obtained. 

The mutual correlation of measured parameters at various thermal conditions and time of day are investigated. 

C5-30 
CONNECTION BETWEEN TEMPERATURE VARIATIONS 

AND SEISMICITY IN CRIMEA REGION 

T.N. Bibikova,! E.S. Rembovskaya,^ T.A. Proskurjakova,* E.V. Jurba,i and V.A. Alekseev^ 
^Moscow State University, Moscow, Russia 

^Institute of Earth Puhysics RAS, Moscow, Russia 
badgers_hole@mtu-net. ru 

^TRINITI, Troitsk, Moscow Region, Russia 

We have made an attempt to find connection between temperature variations in winter months (december- 
january) and earthquakes during the same period in Yalta region, Crimea. As the result, it was obtained that there 
is dependence of temperature on seismic processes. Also, it seems us interesting the fact of temperature increasing on 
3 and 7-8 days before earthquake. Statistical analysis of these data also marks some peculiarity in temperature row 
in 3 days before earthquake. 
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Session C6.    DIAGNOSTICS OF STATE AND FUNCTIONING 
OF PLANTS' BIO SYSTEMS 

C6-01 
PHYSICAL AND BIOLOGICAL ASPECTS OF TRANSFORMATION OF SOLAR 

RADIATION IN THE "SNOW-ICE-WATER-AQUATIC PLANT SUSPENSION" 
SYSTEM AT THE DEVELOPMENT OF THE SPRING PENETRATING CONVECTION 

IN LAKES OF POLAR AND MID-LATITUDES 

P.Yu. Pushistov, V.K. levlev, and V.A. Shlychkov 
Institute for Water and Enviranmental Problems SB RAS, Novosibirsk, Russia 

push@ad-sbras. nsc. ru 

The review is presented of experimental and theoretical investigations devoted to the aspects of transformation 
of the net flux of solar radiation at the development of turbulent penetrating convection in water reservoirs of polar 
and mid-latitudes covered with snow in the period of spring heating, and the role of convection and radiation in the 
development of diatomic aquatic plants. The complex is constructed of mathematical hydrothermodynamic models 
capable of describing the diurnal and synoptic variations of energy and mass exchange in the geobiosystem: snow and 
ice cover, under-ice water layer, and hydrobiological community of diatomic aquatic plants. 

The methodology of vortex-resolution modeling is applied for description of the penetrating turbulent convec- 
tion. The modeling is based on representation of the possibility of selection of three principal processes in the under- 
ice water layer, which are significantly different in their spatial and temporal scales: regular principal state, coherent 
structures ("large vortices" with characteristic vertical scales of order of the thickness of the photo-zone) and chaotic 
small-scale (under-grid) turbulence generated by the action of flotation forces and the shift of the flow velocity. The 
cycle is described of transformation of the solar radiation energy in the modeled system. The analysis is carried out of 
the results of numerical experiments both with the complex as whole and its separate functionally oriented sub- 
systems, including comparison of the results of calculations with the known data of field measurements. 

The work was supported in part by Russian Foundation for Basic Research (Grant No. 99-05-64735). 

C6-02 
ESTIMATION OF THE ADDITIONAL EMISSION OF CO2 

BY FOREST AREAS AT ANTHROPOGENIC POLLUTION OF AIR 

B.G. Ageev, Yu.N. Ponomarev, V.A. Sapozhnikova, and K.M. Firsov 
Institute of Atmospheric Optics, SB RAS, Tomsk, Russia 

ageev@iao. ru 

The problem of determination of the possible sources and sinks of CO2 and estimation of their productivity be- 
comes one of the most urgent problems last years because of the increase of the content of atmospheric CO2. Biologi- 
cal processes, breath of soils and vegetation, are the powerful providers of CO2 into the atmosphere, and their 
sources become more and more intensive with time. For example, the data are available, that the increase of June and 
July average maximums of CO2 at the level of the middle of the tree crown under the curtain of pine forest is 54% 
during 14 years (from 350 to 540 ppm), it was shown in our experiments that the effect of gaseous pollution (C2H4, 
CO, O3) on grass and trees leads to the change of the "dark" breath (to its intensification in the majority of events) 
that causes the increase of CO2 breathed out by vegetation. Thus, one can suppose that pollution of air, including 
the results of anthropogenic activity, can stimulate the additional emission of CO2 resulting from the vital activity of 
the polluted vegetation. 

The estimates of the possible increase of the concentration of atmospheric CO2 by vegetation areas at their an- 
thropogenic pollution are presented in this paper. The estimates are carried out by means of the numerical modeling 
using the data of original measurements. It is shown that the content of CO2 under the forest curtain can exceed its 
background concentration by 200%, and this exceeding reach 14% in the 3-m high level over the curtain. 
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C6-03 
MEASUREMENT OF CHLOROPHYLL "A" CONCENTRATION 

ON THE SEA SURFACE WITH THE HELP OF SEAWIFS 

E.A. Shtraikhert and S.P. Zakharkov 
Pacific Oceanology Institute FEB RAS, Vladivostok, Russia 

2akharkoz)@ocean. poi. dvo. ru 

At present, for obtaining global chlorophyll "a" distribution in the ocean and for research of its dynamics, the 
method of passive remote sensing of the ocean is used. The method requires calibration, especially, in coastal regions 
where the waters are attributed to the second type. Adaptation of present algorithms to local conditions is realized 
by means of conducting joint remote and contact measurements of chlorophyll "a" concentration. 

In the paper the fields of chlorophyll "a" concentration in Peter the Great Bay (42.3-43.3N; 130.7-133W) were 
obtained from 23.11.99. to 03.12.99. both by the contact method of shipborne probing and by remote sensing method 
with the help of the SeaWiFS color sensor. At observation of chlorophyll "a" concentration by contact method, the 
standard extractive spectrometric method was used. For observing the satellite color maps(data of level 2) the re- 
quirements are made in DAAC. To read the maps the software JHV 2.3. was used. Fields of chlorophyll "a" concen- 
tration in Peter the Great Bay were received for all cloudless days. For compilation of the total picture of distribu- 
tion of chlorophyll "a" from every field of distribution, the individual sites of the region were taken, where the ship- 
borne stations in the same day with the satellite picture or, as a last resort, over 1-2 days were made. From the sites 
the total picture of satellite data for chlorophyll "a" concentration was composed. On account of the composed map, 
4 sites characterized by different mean content of chlorophyll "a" concentration in water and their individual coeffi- 
cients of relationship between the satellite and shipborne data were marked. 

C6-04 
CALIBRATION OF THE SEAWIFS DATA BY SHIPBORNE MEASUREMENTS 

E.A. Shtraikhert and S.P. Zakharkov 
Pacific Oceanology Institute FEB RAS, Vladivostok, Russia 

zakharkov@ocean.poi. dvo. ru 

The calibration by the data of the shipborne measurements is necessary for verification and binding to local con- 
ditions of existing algorithms for finding of the chlorophyll "a" concentration on the sea surface of sea by method of 
remote sensing. It has been carried out study. 

The shipborne probing of water for determination of chlorophyll "a" concentration was executed from 14.04.99. 
to 23.04.99. in the north-western part of the Sea of Japan (39°50' - 43°00' N and 130°30' - 134°30' E, 32-th Cruise of 
the R/V "P. Gordienko"). For determination of phytoplankton pigment in samples of water the standard extractive 
spectrometric method was used. The analysis of probes was conducted in land laboratory using spectra of absorption 
of 90% acetone. 

Values of chlorophyll "a" concentration from specialized satellite NASA- "OrbView-2" with SeaWiFS (Sea- 
viewing Wide Field-of-view Sensor) on board were received parallel to the ship data. For this purpose in DAAC 
(Distributed Active Achieve Center) over INTERNET the color maps (data of level 2) stored in files of HDF (Hier- 
archical Data Format) format were ordered. To read these maps, i.e. to translate pixels color magnitude in numerical 
values of chlorophyll "a" concentration with binding to geographical coordinate the software JHV 2.3.(Java HDF 
Viewer) was used. As far as possible, for the calibration of satellite data the measurements were taken relatively syn- 
chronized among oneselves (taken in the same day or every other one). The satellite data for the sea sites of sea 
closed by cloudiness, where it was possible, were taken from the color images removed in time from basic image for 2 
days. But in this case, the calibration error probability was increasing. In whole, the exceeding of satellite values of 
chlorophyll "a" concentration above the shipborne ones was marked. It is obvious from the coefficients of the rela- 
tionship between the satellite and ship data that the satellite values of chlorophyll "a" concentration for the stations 
located closer to coast more exceed the ship ones (coefficients of relationship (cr) = 1.75; 3.29) than for the stations 
located nearer to the sea.(cr = 1.64). It is caused by larger soiling of coast waters, which are rich in the dissolved 
organic matter of terrigenous origin carried from the coast. Due to the mean values of chlorophyll "a" concentration 
in water and coefficients of relationship between the ship and satellite values, three districts characterized by the 
definite waters subtypes were singled out. For each of them its the calibration equation was brought out. 
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C6-05 
THE CONTENT OF CHLOROPHYLL IN TREES RESEARCH 

BY SPECTROPHOTOMETRIC AND LIDAR METHODS 

N.L. Fateeva,! QQ Matvienko,^ A.L Grishin,* O.A. Romanovskii,^ 
O.V. Kharchenko,* N.A. Vorob'eva,^ and A.P. Zotikova^ 

'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 
roa@iao. ru 

^Forestry Institute SB RAS, Tomsk, Russia. 

The comparative experimental content of chlorophyll in number of trees by traditional spectrophotometric and 
florescence laser methods research was made. Season changes of chlorophyll concentrations in number of needle and leaf 
trees during spring-summer period were analyzed. Observations of chlorophyll content changes as a result of leaf and 
needle fading were made with the help of fluorescence lidar. Received experimental results allow us to identity specific 
kind of the plant. Combined analysis showed similarity of results received with the help of completely different methods. 

C6-06 
VEGETATIVE COVER BY OBSERVATIONS FROM THE SPACE: 

ACCURACY CHARACTERISTICS FOR ESTIMATION OF PARAMETERS OF ITS CONDITION 

V.V. Kozoderov and V.S. Kosolapov 
Institute of Computational Mathematics RAS, Moscow, Russia 

vkozod@inm.ras.ru 

The direct problem to determine the remotely measured functional of brightness of a vegetative cover that is in- 
homogeneous by space in the limits of a field of view of the equipment of multispectral satellite sounding at the given 
altitude of the Sun in dependence on the density of green (deciduous, coniferous) phytomass of forest ecosystems is 
reduced to use the appropriate concepts on a typical spectral variation for the reflecting power of researched vegeta- 
tion classes allowing for the areas occupied by the crown region and inter-crown grass/shrubbery region, and also the 
shading and multiple scattering of radiation in a presence of intra-crown clearances. Introduction of the concepts of a 
forest canopy density (average statistic distance between trees) and open-work of crowns (transparency of a medium 
for passing of solar radiation photons) allows us to calculate magnitudes of the indicated functional in terms of the 
given two-parameter family which uniquely characterizes a required magnitude of the green phytomass volume. 

The inverse problem to determine this magnitude from the space consists of the finding of pair-wise intersections 
for data of measurement channels of the remote sensing of forest ecosystems using the square-law measures of minimi- 
zation such as the Euclidean distance which are known in the problems of a pattern recognition of natural objects by 
their multispectral images. It is shown that for the given accuracy of remote measurements the effect of partition lev- 
els of grid values for the given family is essential to obtain the estimation accuracy which is admissible for a practice 
for the indicated magnitude. Proposed new statement of the problems for the quantitative estimation of parameters of 
the forest ecosystem state conduces to optimize the conditions for realization of practical techniques for the solution 
of considered problems by the number of channels of the remote video spectrometry and the reconstructibn accuracy 
for the volume of green phytomass of vegetation comparing with an actual accuracy of the measurement equipment. 

The work is carried out within the project of the Russian Foundation of Basic Research N 00-01-00298. 

C6-07 
RS DIAGNOSTICS OF FOREST ECOLOGICAL AND RESOURCE POTENTIAL IN BAIKAL BASIN 

N.V. Malysheva, O.L. Orlova, LA. Voukolova, S.V. Knjazeva, and T.A. Zolina 
All-Russian Scientific Research & Information Centre for Forest Resources, Moscow, Russia 

nataliam@himky.comcor.ru 

The maintenance of forest ecological and resource potential into the Baikal region is the obligatory condition of 
preserving the unique lake. Baikal watershed basin area (Russian part) is equal to 24 mln. ha, and 18 mln. ha of this 
area is occupied by forests. 

Strategy of monitoring system and the set of data collection methods for evaluation of forest ecological and re- 
source potential were developed. System have been oriented on application of satellite images, selective airborne 
photo- or video survey in combination with field data. 
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The establishment of the monitoring system includes the following: 
- design of observation network - selection of long-term observation units; 
- data collection- obtaining the generalized indices by interpreting the satellite images; detection of the ecologi- 

cal risk zones; conducting the detail observation by selective airborne photo- or video survey; 
- storage of the primary data in database, registration of the current changes, updating the primary data; 
- analysis and visualization of indices; compiling the maps in GIS environment. 
Data describing the ecological and resource potential of forests for river basins, hydrological regions, forest 

enterprises and Baikal basin on the whole were obtained. 3 river basins with heavy disturbed forest ecosystems and 
25 river basins with unsustainable forest ecosystems were detected into the Baikal lake basin. 

C6-08 
GEOINFORMATION ANALYSIS OF THE EFFECT OF ATMOSPHERIC POLLUTION 

ON VEGETATION BIOSYSTEMS USING PICTURES MADE FROM SPACE 

Yu.M. Polischuk, V.V. Ryukhko, 
O.S. Tokareva, and M.N. Alekseeva 

Institute of Oil Chemistry SB RAS, Tomsk, Russia 
yuri@ipc. tsc. ru 

The purpose of this paper is presentation of the results of analysis of ecological effect of atmospheric pollution 
on forest-wetland complexes of taiga zone of West Siberia on the example of emissions of ecologically dangerous 
chemical substances at burning the accompanying gas at the plumes situated on the areas of oil depositions, depend- 
ing on the oil extraction level. The essence of the applied methodical approach to the analysis of the effect of atmos- 
pheric air pollution is reduced to combination of sanitary-hygienic and landscape-geophysical approaches to estima- 
tion of technogenic effects of atmospheric pollution on the environment. However, we suppose to use the structural 
map of natural area obtained by decoding and vectorization of a picture of the territory under investigation made 
from space, instead of the landscape map. The zones of pollution are determined by means of simulation of spread of 
polluting substances in the atmosphere using the spread models standard for Russian practice of nature preservation. 

Investigations were carried out using the data on air pollution obtained based on ecological certificates of oil 
deposited in the area of oil extraction, where the following natural complexes are selected: wetlands of different 
type, coniferous-deciduous forest and pine forest. The areas of polluted landscapes related to the total area of the 
corresponding type of natural complexes were determined by means of overlap of the modeled polluted zones on the 
structure map of the landscape BbiaejioB by means of geoinfomation systems. 

The work was supported in part by Russian Foundation for Basic Research (Grant R98Siberia No. 98-05-03174). 

C6-09 
USING THE SATELLITE DATA NOAA/AVHRR FOR MONITORING 

OF DYNAMIC VEGETATION COVER IN SIBERIA 

S.A. Tashchilin and N.A. Abushenko 
Institute of Solar - Terrestrial Physics SB RAS, Irkutsk, Russia 

koshelev@iszf. irk. ru 

The scheme and results of processing of the multispectral information from satellites NOAA of the instrument 
AVHRR for monitoring speakers of a vegetative cover have been represented. As a mark of a status of vegetation 
the normalized index (NDVI) is applied. The application of various types of the composite images constructed on a 
principle of a method of maximum values for research of seasonal changes of vegetation is considered. By outcome 
of the fulfilled operations was the archive of the satellite data for period 1997-2000 with space resolution of 1 km 
on territory of Irkutsk region. The influence of wood fires on a status of vegetation is retraced on the basis of the 
created archive. 
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C6-10 
IDENTIFICATION OF THE SPECIES COMPOSITION AND EVALUATION 

OF THE PRODUCTIVITY OF FOREST TERRITORIES FROM SATELLITE VIDEODATA 

K.G. Kolodnikov and K.T. Protasov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

prot@iao.ru 

Recently a demand arose for real-time monitoring of forest ecosystems in vast territories of the Siberian region 
with simultaneous evaluation of the species composition, phytomass, and other characteristics of forest complexes. 
Aerial photographs and high-resolution satellite images were used as input data. The use of high-resolution images 
changes significantly the algorithms of thematic image interpretation, because distributed objects, such as stand tops, 
rides, roads, buildings, and other objects of the Earth's surface are seen in these images. Hence, the problem of rec- 
ognition of main spatially distributed objects of the Earth's underlying surface arises. A solution of this problem calls 
for the development of optical models of the hierarchy of classes being recognized and for the determination of a 
class of transformations by which a current observation will differ from the stochastic standards of the learning mate- 
rial. It should be noted that physically informative and simple mathematical models that describe the objects and 
processes in terms of their radiobrightness properties considered as functions of the physical characteristics are re- 
quired to improve the efficiency of satellite image interpretation algorithms. To describe the stand classes, we took 
advantage of the linear models in the adaptive Karhunen-LoHve bases. These bases are formed for the leaning samples 
constructed by the teacher for each class. In addition, to describe variations of brightness portraits of images being 
constructed, a class of parametric transformations was chosen. In the pre-recognition stage, the problem of matching 
of the observations and models was solved by variations of the transformation parameters, and the confidence level 
was estimated against the y} criterion or the criterion of the conditional empirical likelihood. If the confidence level 
was achieved, the Bayes decision rule was used to specify a class. The results of algorithmic implementation agree 
well with the results of image interpretation by the operator. 

C6-11 
NONPARAMETRIC CLASSIFICATION ALGORITHM OF CLUSTER ANALYSIS 

OF THE LARGE VASYUGAN BOG FROM THE DATA OF THE AVHRR/NOAA DEVICE 

N.V. Tkalicheva and K.T. Protasov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

■ prot@iao.ru 

The important problem of thematic interpretation of space images of the Large Vasyugan Bog is taxation of 
landscape and photocenosis variety of this largest system of bogs. We used the data of the AVHRR/NOAA device 
whose resolution in the nadir was only 1x1 km^; however, this allowed us to fix the entire bog with its neighborhood 
and to perform its practically continuous observations 4 times a day. This creates essential prerequisites to an analysis 
of time variations in the seasonal character and transformation of the phenophase of the examined landscape forma- 
tion. To solve this problem, we have developed some taxonomy (cluster analysis) algorithms. The first algorithm 
represents a hierarchic procedure of successive cluster extension against the criterion of the degree of proximity of the 
vectors observed based on nonparametric estimation of the density function for the sample of the cluster. This algo- 
rithm is cumbersome due to the necessity of examination of every possible pair of intersample distances. It includes 
the exhaustive search of these distances. The second algorithm is based on the search of modes of the multidimen- 
sional density function reconstructed a priori for the entire sampled data array of the recorded image with the use of 
nonparametric estimation of the unknown density function. To solve the problem of an optimum search for local ex- 
tremes, we used an adaptive searching algorithm. Despite cumbersome calculations connected with the search of local 
extremes, the problem simplifies, because starting directions for searching local extremes are the sample vectors 
themselves. As a result of algorithmic implementation, stable classes of typological variety of the vegetative cover of 
the system of the Vasyugan Bog have been identified. 
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Session Dl.    MAGNETOSPHERE-IONOSPHERE INTERACTIONS 

Dl-01 
GEOMAGNETIC CONTROL OF THE SPECTRUM OF TRAVELING IONOSPHERIC 

DISTURBANCES BASED ON DATA FROM A GLOBAL GPS NETWORK 

E.L. Afraimovich,* E.A. Kosogorov,* O.S. Lesyuta,* I.I. Ushakov,* and A.F. Yakovets^ 
^Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

afra@iszf. irk. ru 
■^Institute of Ionosphere, Almaty, Kazakhstan 

In this paper an attempt Is made to verify the hypothesis on the role of geomagnetic disturbances as a factor 
determining the intensity of traveling ionospheric disturbances (TIDs). To improve the statistical validity of the 
data, we have used the based on the new GLOBDET technology method involving a global spatial averaging of 
disturbance spectra of the total electron content (TEC). To characterize the TID intensity quantitatively, we suggest 
that a new global index of the degree of disturbance should be used, which is equal to the mean value of the rms 
variations in TEC within the selected range of spectral periods (of 20-60 min in the present case). The analysis has 
been made for a set of 100 to 300 GPS stations and for 10 days with a different level of geomagnetic activity (Dst 
from -13 to -321 nT; the Kp index from 3 to 9). It was found that an increase in the level of geomagnetic activity is 
accompanied by an increase in total intensity of TEC; however, it correlates not with the absolute level of Dst, but 
with the value of the time derivative of Dst (a maximum correlation coefficient reaches -0.94). The delay of the TID 
response of the order of 2 hours is consistent with the view that TIDs are generated in auroral regions, and propagate 
equatorward with the velocity of about 300-400 m/s. 

Dl-02 
VARIATIONS OF EMISSION BRIGHTNESS OF 557.7 nm MORE EQUATORIAL 
THEN LOW-LATITUDE BOUNDARY OF AURORAL BACKGROUND GLOW 

BEFORE BREAKUP START 

V.A. Velichko, R.N. Boroev, G.V. Borisov, and D.G. Baishev 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

laex@ikfia.ysn.ru 

The data of photometry observations in 1991 and 1996 which have been obtained at the stations Stolb and Tiksi 
have allowed us to reveal the peculiarities of variations of the emission brightness 557.7 nm and to measure the 
speeds of drift of subvisual optical inhomogeneities more equatorial then low-latitude boundary of the auroral 
background glow before a breakup starts. 

During a several tens minutes before a start of explosion phase of substorm the brightness of auroral background 
glow in the center of future explosion seat, and also in the area that is more equatorial then low-latitude boundary of 
background varies otherwise then at the boundary itself and around the explosion seat. 

Obtained values of the speed of optical inhomogeneity drift have allowed us to estimate a value of the electric 
field penetrating into the inner magnetosphere at different phases of substorm. The value of electric field on the 
meridian of formation of sustorm seat before the start of explosion phase has amounted to 9-11 mV/m, and at the 
phase of restoration with epicenter in other longitude sector the electric field has changed in the interval from 
1 mV/m to 4 mV/m. 

The work is supported by the Russian Foundation of Basic Research (Grant No. 98-05-03801). 
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Dl-03 
RELATIONSHIP OF PCA EVENTS AND ENERGETIC ELECTRON PRECIPITATIONS 

WITH FLUXES OF PROTONS AND RELATIVISTIC ELECTRONS 
ON THE GEOSTATIONARY ORBIT 

V.A. Kuzmin 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

V. a. kuzmin@ikfia. ysn.ru 

The comparison of annual average values of PCA events appearance frequency (Fpca) and the precipitation 
frequency of energetic electrons (F), registered with the Tixi riometer (L = 5.6),^ with the fluxes of protons and 
relativistic electrons on the geostationary orbit (GOES) during the 22 nd solar activity cycle is presented. A high 
correlation relation of the PCA event frequency with Jp proton fluxes is found. The highest correlation 
R(Fpca, Jp) > 0.97 has been obtained for energy intervals of 5-10 and 10-30 MeV. It is in good agreement with the 
known dependence of the riometer absorption amplitude versus the proton energy in the PCA events and points to 
the true character of the PCA event frequency distribution during the 22 nd solar cycle. The distribution F during 
the solar cycle has a maximum on the decay phase (1994) associated with the activity of the coronal holes and high- 
speed solar wind streams.' The analogous but more sharp maximum is observed in relativistic electron fluxes by 
geostationary satellite data.2 The highest non-linear correlation between the annual average values F and relativistic 
electron fluxes R[F, Je(>2MeV)] = 0.83 is shown. It allows us to consider the energetic electrons as the initial 
population for the formation of relativistic electroiis.^ 

1. V.A. Kuzmin, V.D. Sokolov, and I.P. Bezrodnykh, Geomagnetizm and Aeronomy, No. 6, 104-106 (2000). 
2. D.N. Baker, Proc. 5th International Conf. On Substorms. St. Petersburg, 419-423 (2000). 

Dl-04 
IONOSPHERIC MANIFESTATIONS OF GEOMAGNETIC PULSATIONS IN HIGH LATITUDES 

Yu.V. Lipko, R.A. Rakhmatulin, and A.Yu. Pashinin 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

lipko@iszf. irk. ru 

During 1995-1998, observations of variations of high-latitude ionospheric parameters during the passage of 
geomagnetic pulsations were carried out at the Norilsk station (geomagnetic latitude and longitude 64.2 and 160.4, 
and L = 5.3). The ionospheric facility made it possible to carry out Doppler and amplitude measurements, and to 
obtain small- and medium-scale structures of the ionosphere. Geomagnetic pulsations were recorded with the 
induction magnetometer on a 24-hour basis. 

Thirty cases of a simultaneous recording of duration from 10 min to one hour were obtained. The observations 
showed the presence of a good correlation between regular geomagnetic Pc5 pulsations and frequency Doppler shift 
(FDS) variations of the radio signal reflected from the ionospheric F2 layer. During the passage of regular 
pulsations, the following features were also noticed: a broadening of the Doppler spectrum, and changes in the 
propagation velocity and direction of ionospheric irregularities. 

An interrelation between ionospheric parameter variations and irregular geomagnetic pulsations is not traceable 
in such a clear manner. For instance, a comparison of irregular Pi2 pulsations and frequency Doppler shift variations 
shows: a) an almost total absence of a correlation between time series; and b) an enhancement of short-period 
components of the FDS variation spectrum, and the coincidence of the main maxima on spectral density plots of FDS 
and Pi2 variations. 

The observations that have been carried out suggest the existence of a clear interrelationship between variations 
of the inhomogeneous ionospheric structure parameters and geomagnetic pulsations. Some possible mechanisms for 
such a coupling are considered. 

Dl-05 
SOME OBSERVATIONAL FEATURES OF MID-LATITUDE AURORAS AND EMISSION 

PERTURBATIONS IN THE UPPER ATMOSPHERE DURING MAGNETIC STORMS 
OVER THE REGION OF EAST SIBERIA 

A.V. Mikhalev 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

mikhalev@iszf. irk. ru 

Using experimental observations of the airglow in the upper atmosphere over East Siberia (52N, 104E), an 
analysis is made of the properties of mid-latitude auroras and emission perturbations in the upper atmosphere at the 
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time of magnetic storms during high solar activity periods of 1989-1993 and 1997-2000. It is pointed out that mid- 
latitude auroras and 630 nm emission perturbations during severe magnetic storms in the above-indicated longitudinal 
sector are mostly observed in the second half of night, and in the dawn hours. Considering that the mid-latitudes are 
characterized by a large correlation between Dst-indices of magnetic disturbance and the 630 nm emission intensity 
during geomagnetic-disturbed periods, a comparative analysis is made of the daily mean distributions of the values of 
the Dst-indices (for the years 1957-2000) as a function of the universal time UT at different levels of geomagnetic 
disturbances, and the time of observed mid-latitude auroras over East Siberia. Time intervals in the longitudinal zone 
under consideration that are accessible for night-time optical observations coincide with those of minimum values of 
the Dst-indices (maximum levels of geomagnetic disturbance) on the daily mean dependences of the Dst-indices in 
coordinates of the universal time UT. Minimum and extreme values of the Dst-indices correspond, respectively, to 
the second half of night, and to the dawn hours of the local time LT. Two severe magnetic storms of March 24-25, 
1991 (Dst'"-'" = - 298 nT) and of April 6-7, 2000 (Dst^ax = - 321 nT) show a high similarity in the dynamics of the 
night-time behavior of 630 nm emission and in the character of the 557.7 nm emission perturbation. We discuss the 
dynamics of the main structural elements of the ionosphere during major magnetic storms which leads to the 
observed disturbances of emissions of the a upper atmosphere in mid-latitudes. It is suggested that the region of East 
Siberia refers to favorable areas for a monitoring and investigation of mid-latitude auroras during geomagjietic 
disturbances. 

Dl-06 
NON THERMAL PROFILE OF THE 557.7 NM [OI] IN AURORA 

V.M. Ignat'ev and S.V. Nickoiashkin 
Institute of Cosmophysical Researches and Aero7iomy, Yakutsk, Russia 

nikolashkin@ikfia. ysn. rii 

The rare case of the 557.7 nm [OI] auroral emission non thermal profile appearance during interferometric 
observations at January 2000 at Maimaga optic station (63N, 129.7E) is considered. The Fabry-Perot interferometer 
had an aperture 140 mm, free spectral range 5(T = 0.333 cm"' (5a = 0.0108 nm) and instrumental width 
- 5CT = 0.041 cm-1 (5X = 0.0015 nm). 

On base of analysis of shape and half-width of the non-thermal profile of the 557.7 nm [OI] auroral emission 
made conclusion that their appearance caused by a short time sporadic Intensification of the dissociative 
recombination process of molecular oxygen ion in the limited region of the F2 ionospheric layer. 

DI-07 
SOLAR ACTIVITY EFFECTS ON STORM VARIATION OF FO F2 AT MIDDLE LATITUDES 

N.M. Polekh, O.M. Pirog, and L.V. Chistyakova 
Institute of Solar-Terrestrial Physics SB RAS, Irkxitsk, Russia 

polekh@iszf. irk. ru 

The experimental and theoretical researches of an ionosphere during the geomagnetic storms which have been 
carried out per last decades, have allowed to make up a common picture of ionospheric storms and to reveal common 
regularities of their development.' Using the statistical research of the ionospheric data the diurnal and seasonal 
variations of critical frequencies during the main phase storm were separated^ and the defining role of neutral 
composition and winds on the variations of ionospheric parameters during a magnetic storm is shown. The neutral 
composition and wind speed vary in a cycle of solar activity. So it is possible to assume, that the storm-time 
variations foF2 also depend on a level of solar activity. For examination of this supposition the diurnal variations of 
critical frequencies of layer F2 during geomagnetic disturbances for different seasons for a maxima and minimum of a 
solar activity obtained at middle latitude stations Magadan, Irkutsk and Khabarovsk were analyzed. The parameter 
In (Ne/Nco) is considered as a index ionospheric disturbances, where Ng is value of an electron concentration in the 
maxima of layer F2 for disturbed conditions, and N(.o - for quiet ones'. Two levels of magnetic activity are analyzed. 
It is shown that the daily negative ionospheric disturbances are observed on these stations for all seasons. They are 
more expressed in the minimum of solar activity. In winter time the positive variations of In (Np/Neo) are observed 
in evening and night hours. 

1. M.J. Buonsanto, Ionospheric Storms - A review. Space Science Rev., 88, 563-601 (1999). 
2. G.L. Wrenn, A.S. Rodger, and H. Rishbeth, Geomagnetic Storms in the Atlarctic F-region. 1. Diurnal and 

Seasonal Patterns for Main Phase Effects, J. Atmos. and Terr. Phys., 49, No. 9, 901-913 (1987). 
3. A.S. Rodger,   G.L. Wrenn,   and   H. Rishbeth,   Geomagnetic   Storms   in   the   Atlantic   F-region.   Physical 

interpretation, J. Atmos. and Terr. Phys., 51, No. 11/12, 851-866 (1989). 
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Dl-08 
USE OF INCOHERENT SCATTER DATA FOR THE ESTIMATION 

OF THE THERMOSPHERE GAS COMPOSITION 

L.A. Shchepkin, G.P. Kushnarenko, and G.M. Kuznetsova 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

chepk@iszf. irk. ru 

A major portion of exposure of the magnetosphere to the ionosphere has come through the thermosphere. Thus 
the task of the thermosphere state evaluation for the specific conditions with using the experimental ionospheric data 
is the actual one. 

This paper deals with the proposed combined approach to this task solution on the base of incoherent scattering 
(IS) data. It consistent of the traditional methods of the oxygen density definition at heights 400-450 km and of the 
new method of gas composition evaluation at heights 120 or 180-200 km. The last has been proposed by the authors. 
It was based on the analytical model describing the connection of electron density with the thermospheric 
characteristics. As a result it is possible to receive the changes of atomic and molecular gas components at the same 
time if conditions are favorable. 

First of all the possibility of IS-data using for the model generalization was investigated. It was showed that IS- 
data can be used for the solution of the formulated task. It is necessary the using of the enough large amount of the 
initial data with a possible large diapason of the solar activity levels. 

Dl-09 
IONOSPHERIC OBSERVATION DURING JULY 15-16, 2000 

MAJOR GEOMAGNETIC STORM 

B.G. Shpynev, A.V. Medvedev, V.E. Nosov, G.A. Zherebtsov, A.P. Potekhin, and A.V. Zavorin 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

uzel@iszf. irk. ru 

High Solar activity was observed at July 2000. Sequences of X-ray flares and proton flare were registered during 
July 12-14. Radar groups of Millstone-Hill and Irkutsk carried out coordinated observations in this period for 
investigation ionosphere response to these flares. As a result, strong disturbances ionosphere parameters were 
observed. Largest disturbance appears on July 15-16 as most power magnetic storm over last 20 years. At this period, 
measurements of electron density, electron and ion temperatures plasma drift velocity are carried out by Irkutsk 
Incoherent Scatter Radar. Additionally, it were made measurements of powerful coherent echoes which appear due to 
two-stream plasma instability in E layer of ionosphere. Disturbances of ionospheric structure was so large, that polar 
oval was to the south of Irkutsk. Electron density profiles had the shape, usually observed in polar ionosphere. 
Ionospheric F-layer was almost depressed. During some hours E-layer density exceed one in F-region. Electron 
temperature in some moments exceed 5000°K, ion temperature was more then 2000 °K. High speed plasma drift 
observed at thee 300-600 km altitudes. Powerful coherent echoes from E-layer irregularities observed for long period 
of time. In the paper we also analyze how different flare in the set affect on magnetosphere-ionosphere processes. 

Dl-10 
MODEL STUDY OF THE RESPONSE OF THE MID-LATITUDE IONOSPHERE 

TO A GREAT GEOMAGNETIC STORM OF SEPTEMBER 25, 1998 

A.V. Tashchilin, E.B. Romanova, and B.G. Shpynev 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

avt@iszf. irk. ru 

A great geomagnetic storm occurred during September 25-27, 1998, during which the planetary index of 
geomagnetic activity Kp was as high as - 9, and Dst was - 230 nT. Observations of the state of the ionosphere using 
the incoherent scatter radar were made during the storm. The observations with the IS radar made it po.ssible to 
record height-time changes in electron density, electron and ion temperature, and in line-of-sight velocities of the 
plasma drift both during the storm and on preceding quiet days. 

To study the mechanism of the observed response of the mid-latitude ionosphere to the geomagnetic disturbance, 
we carried out numerical calculations of the variations in ionospheric F-region characteristics on the basis of a 
mathematical model of ionosphere-plasmasphere coupling. According to the currently generally accepted view, the 
initial stage of the ionospheric storm (positive phase) is controlled by the,.effect of electric fields and winds 
propagating equatorward from the auroral zone, while the second stage (negative phase) represents ionospheric 
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consequences of changes in the composition of the neutral atmosphere. For this reason, in this paper an attempt is 
made to interpret the observational data on the September 25, 1998 storm in terms of the operation of two factors 
only: an enhancement of the meridian wind velocity, and the subsequent change in number density of atomic and 
molecular components in the thermosphere. 

Dl-11 
LOCAL INCREASE OF FIELD-ALIGNED CURRENT INTENSITY 

BEFORE A SUBSTORM ONSET 

V.A. Velichko, R.N. Boroyev, and D.G. Baishev 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

laex@ikfia.ysn.ru 

By using data treatment results of mid-latitude geomagnetic variations, the significant increase of the local 
current system intensity with the eastern direction current system, arising near the meridian of expected substorm 
center ~ 15-30 min before the break-up onset, has been found. A comparison of longitudinal sizes of two current 
systems, forming the substorm disturbance before and after the onset, of the substorm expansion phase, has been 
carried out. The longitudinal size of the current loop of the substorm growth phase is nearly twice as small as 
azimuth scale of the substorm current wedge, and the current strength is as weak as 5 times. 

Dl-12 
SIGNATURES OF MAGNETIC FIELD LINE RECONNECTION 

H.K. Biernat,l.2.3 V.S. Semenov,'' N.V. Erkaev.S S. M'uhlbachler.L^ and C.J. Farrugia* 
^Space Research Institute AAS, Graz, Austria 

^Institute for Geophysics, Astrophysics, and Meteorology, University of Graz, Austria 
^Institute for Theoretical Physics, University of Graz, Austria 

''Institute of Physics, University of St. Petersburg, Russia 
^Institute of Computational Modelling SB RAS, Krasnoyarsk, Russia 

GInstitute for Study of Earth, Oceans, and Space, University of New Hampshire, Durham, USA 

Reconnection of magnetic field lines is a very important coupling mechanism in space for configurations with 
considerable skew in the magnetic field. In a magnetospheric context such configurations take place at the dayside 
magnetopause but also in the magnetotail. Thus, reconnection couples phenomena prevailing in the solar wind with 
ionospheric phenomena. We report on the most important signatures of reconnection. Recent developments of 
reconnection theory are presented. Phenomena in the tail, showing the evidence of reconnection, are discussed. 

Dl-13 
GENERATION OF ELECTRIC POTENTIAL DIFFERENCE DUE TO 

MHD SLOW SHOCKS PROPAGATING ALONG THE lO FLUX TUBE 

D. Langmayr,l-2 N.V. Erkaev,3 V.S. Semenov,* V.A. Shaidurov,3.S H.K. Biernat,l.2.6 H.O. Rucker,1.2 
D.F. Vogl.l and S. M'uhlbachleri.2 

'Space Research Institute AAS, Graz, Austria 
■^Institute for Geophysics, Astrophysics, and Meteorology, University of Graz, Austria 

^Institute of Computational Modelling SB RAS, Krasnoyarsk, Russia 
''Institute of Physics, State University of St. Petersburg, Russia 

^State University of Krasnoyarsk, Russia 
^Institute for Theoretical Physics, University of Graz, Austria 

Many ionospheric and magnetospheric phenomena, e.g., the northern lights, require the existence of accelerated 
particle populations. One possible explanation for the development of such particles is an electric field directed along 
magnetic field lines. The main aim of this paper is to investigate the physical mechanisms leading to an electric 
potential difference along the lo flux tube with special emphasis on the processes acting in the outer ionosphere of 
Jupiter. As a starting point, we assume a pressure perturbation at the position of lo and follow the evolution of this 
pressure perturbation from lo towards Jupiter. Initially, the pressure pulse produces two slow mode waves propagating 
along the lo flux tube. These slow mode waves are converted into slow shocks traveling towards Jupiter, and are 
accompanied by a supersonic flow behind the shock front. The crucial point is now that due to the propagation into a 
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more narrow flux tube, the flow velocity behind the shock increases, in particular fast near the surface of Jupiter. Such 
a strong plasma flow generates an electric potential difference along the magnetic field. We estimate this potential 
difference using well-known techniques of kinetic theory. The main result is that the strength of the potential drop is 
directly proportional to the flow energy of ions. Thus, the very heavy ion populations in the lo torus plasma provide an 
appropriate environment in order to generate an electric potential difference of the order of 1 kV. 

Dl-14 
ANALYSIS OF THE INCLINED FAST SHOCK INCLUDING PRESSURE ANISOTROPY 

D.F. Vogl,l N.V. Erkaev,2 H.K. Biernat,!'^.'' H.O. Rucker.l-^ S. M'uhIbachler,l-3 and D. Langmayr^^ 
^Space Research Institute AAS, Graz, Austria 

^Institute of Computational Modelling SB RAS, Krasnoyarsk, Russia 
^Institute for Geophysics, Astrophysics, and Meteorology, University of Graz, Austria 

"^Institute for Theoretical Physics, University of Graz, Austria 

To study magnetosphere-ionosphere interactions, appropriate considerations on the solar wind, the bow shock, the 
magnetosheath, and the outer ionosphere are of importance. In this study, we concentrate on the analysis of an inclined 
fast shock including upstream and downstream pressure anisotropy, and apply it to conditions at the Earth's bow shock. 
It is the main goal of this work to perform a parameter study of the magnetic field strength and plasma parameters 
downstream of an inclined fast shock as functions of upstream parameters and downstream pressure anisotropy. For 
closing the set of equations we use two threshold conditions of plasma instabilities as additional equations to bound the 
range of pressure anisotropy, i.e., the mirror and fire hose instability. We show that the variations of all relevant 
physical quantities across the shock wave are strongly influenced by the upstream Mach numbers. 

Dl-15 
STUDIES OF DAYSIDE MAGNETOPAUSE EROSION ON GEOSTATIONARY ORBIT 

USING WIND AND GOES DATA (1995-1998) 

S. M'uhlbachler,l.2 C.J. Farrugia,3 H.K. Biernat,l.2,4 y.S. Semenov.S N.V. Erkaev,« 
D.F. Vogl,l D. Langmayr,l'2 R.P. Lepping,'' K.W. Ogilvie/ and H. Singer* 

'Space Research Institute AAS, Graz, Austria 
^Institute for Geophysics, Astrophysics, and Meteorology, University of Graz, Austria 

^Institute for Study of Earth, Oceans, and Space, University of New Hampshire, Durham, USA 
'^Institute for Theoretical Physics, University of Graz, Austria 

^Institute of Physics, University of St. Petersburg, Russia 
^Institute of Computational Modelling SB RAS, Krasnoyarsk, Russia 

''NASA Goddard Space Flight Center, USA 
^NOAA Space Environment Center, Boulder, USA 

During periods of southward interplanetary field and basically constant dynamic pressure, the magnetopause can 
move earthward due to the so-called phenomenon of magnetopause erosion. In this study, we present several erosion 
events monitored at geostationary orbit by the GOES spacecrafts underlaying WIND measurements in the solar wind. 
We selected a number of events using 4 years of WIND observations (1995-1998). Specific selection criteria are 
based on obtaining a progressively decreasing IMF B^ negative, to have various levels of erosion, with and without 
dynamic pressure changes and of different durations in time. To figure out the erosion effect on geostationary orbit, 
we have to compare the measured depression in the geostationary magnetic field strength with the magnetic field 
strength 24 hours before and after within nearly the same solar wind conditions. 

Dl-16 
INSTANTANEOUS IONOSPHERE RESPONSE TO THE MAGNETIC FIELD CHANGE 

E.L. Afraimovich, E.A. Kosogorov, L.A. Leonovich, O.S. Lesyuta, and I.I. Ushakov 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

afra@iszf. irk. ru, 

An "instantaneous" ionospheric response to the sudden commencement (SSC) of strong magnetic storms was 
detected using a new technology for global detection (GLOBDET) of ionospheric disturbances. 

The analysis has been made for a set of 90 to 300 GPS stations, and for 7 days (January 6, April 23, 1998; April 
6, June 8, July 13, 14, 15, 2000) with a different level of geomagnetic activity (Dst from -6 to -295 nT; the Kp 
index from 0 to 9). 
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The global negative perturbation of total electronic contents well correlates with derivative of strength of 
magnetic field (coefficient of correlation are not lower - 0.819), but delays concerning these changes on time about 
3-10 minutes. 

On the dayside of the Earth the largest value of the net response amplitude was found to be of order 
0.38-lOlf* m"^ (1-2 % of the background TEC value), and the delay with respect to the SC in mid-latitudes was 
about 200 s. In higher latitudes the delay goes as long as 15 min. On the nightside these values are 0.0810"' m"^ and 
30 min, respectively. 

The velocity of the traveling disturbance from the middle to high latitudes on the dayside as well as from the 
dayside to the nightside was about 10-20 km/s. 

Dl-17 
BEHAVIOR OF IONOSPHERE OVER KHARKOV DURING THE GEOMAGNETIC STORMS 

Ye.I. Grigorenko, V.N. Lysenko, and S.V. Chernyaev 
Institute of Ionosphere ESM mid ASU, Kharkov, Ukraine 

iion@kpi.kharkov.ua 

The observation results of ionosphere response on the geomagnetic disturbances are discussed. The results are 
obtained with the Kharkov incoherent scatter radar. 

The ionosphere effects of severe magnetic storm on September 25, 1998 with the planetary index A^j = 121 are 
detail considered. Storm was accompanied with large changes in the ionosphere behavior. The height of the electron 
density peak h,„F2 increases at night by about 70 km and in the daytime by about 50 km in comparison to previous 
quiet days. The peak electron densities N,„F2 fall by factor of about 4 before sunrise and by factor of 4,5 before local 
noon. The ion temperature increases by about 200...300 K in the daytime. The observed events are accounted for the 
thermosphere disturbance effects including the rebuilding of the global thermosphere circulation caused by the high- 
latitude heating, the change of neutral atmosphere composition and so on. The observations showed also that on the 
disturbed day the vertical velocity V^ and the ion 0+ flux, that was calculated from measured parameters, reverse its 
direction that occurs on the quiet day, and become upward ones at the height range of 200...500 km. Such behavior 
of ionosphere is evidence of the significant change of plasma exchange processes between lower and upper regions of 
ionosphere. 

The topside H"*" ion behavior during the magnetic disturbances is considered on the example of magnetic storm 
on February 18, 1999 (Ap = 54). The comparison with the quiet winter day on December 8-9, 1999 showed that in 
the nighttime during the magnetic storm the H+ ions appear at altitudes up to 900 km only after midnight when the 
disturbance is falling. The percentage of H+ ion is lower by factor of 1.5 than on the quiet night. It can be possibly 
accounted for the flux tube through Kharkov radar being depleted by the storm. 

Dl-18 
ENERGETIC ELECTRON PRECIPITATION AND CONVECTION ELECTRIC FIELD 

DURING THE HIGH SPEED SOLAR WIND STREAMS 

V.A. Kuzmin 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

V. a. kuzmin@ikfia.ysn. ru 

High speed solar wind streams interacting with the Earth's magnetosphere generate the electric fields inside it, 
which form the energetic electron population. We present a correlation analysis of the precipitation frequency (F) of 
energetic electrons registered with the Tixie riometer with the convection electric field (Ec) calculated within the 
framework of the simplified model of viscous interaction of the solar wind with the magnetospheric field in the 
LLBL region, and also with solar wind electric field (Ey) and the electric field across the polar cap (Em - 
magnetosphere's electric field), during the passage of the Earth through high speed streams in 1994. A high 
correlation of energetic electron precipitation frequency with Ec, R(F, Ec) = 0.74 and with Em, R(F, Em) = 0.79 is 
shown. Apparently a high correlation (F, Ec) can be explained by the increase of an arriving electrons from the 
plasma layer tail region into the acceleration regions located in the auroral and inner magnetosphere due to the 
convection and electron drift velocity enhancement. At the same time, the high correlation with the magnetospheric 
electric field points to the necessity to take into account the contribution of the electric field from other sources. 
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Dl-19 
LONGITUDE-DEPENDENT PECULIARITIES IN THE RESPONSE OF IONOSPHERE 

TO GEOMAGNETIC STORM 

E.S. Kazimirovsky, O.M. Pirog, N.M. Polekh, and L.V. Chistyakova 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

pir@iszf. irk. ru 

We investigate tiie May 15, 1995 magnetic storm effects on the mid- and low-latitude ionosphere. The study is 
based on using the data from three chains of ionospheric stations located approximately along the meridians 20°, 140° 
and 280°E in the geomagnetic latitude range 13°-65°N. Variations in ^F2 are considered. Estimates of the zonal 
electric fields are made. Results of our analysis show that the main ionospheric effects of the storm under 
consideration are: 1) long-lasting intense negative disturbances during the storm main and recovery phases at 
subauroral and mid-latitudes; 2) positive disturbances at stations of the European and American chains observed prior 
to the storm, regardless of the local time; 3) a positive peak of A/oF2 at stations of the Asian chain during the storm 
main phase in the evening hours; 4) a similarity of the form of the A/oF2-variations at different latitudes, and a delay 
in the development of the disturbance in ^F2 with a decrease in latitude; 5) the largest effect on the F-region is 
observed at the Asian chain; and 6) the magnitude of the zonal electric field is determined by the storm phase, and 
on the three meridians it is maximal near a maximum D^t, irrespective of the local time. The resulting differences of 
the A /"(,F2-variations, and also the differences of zonal electric field variations, can be driven both by the local time 
of the sudden storm commencement and by magnetic dip. It is not accidentally the largest effects are observed along 
the meridian 140°E where the difference between the geographic and magnetic poles is the largest. 

Dl-20 
REACTION OF FI IONOSPHERIC LAYER ON THE ACTION 
OF MAGNETOSPHERIC PROCESSES IN THERMOSPHERE 

L.A. Shchepkin and G.P. Kushnarenko 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

chepk@iszf. irk. ru 

The influence of magnetospheric processes on the high latitude upper atmosphere essentially exposed in the Fl 
layer behavior. A clearly defined reaction of the layer development on the magnetic field strength bays was observed 
at Murmansk.^ 

The average pattern of spatial-temporal variations of the layer degree development over Antarctica is a peculiar 
kind. Here the UT control of the Fl layer is strong.^ 

A peculiar kind of spatial changeability of the diurnal asymmetry of the layer development over Antarctica was 
depicted in Ref. 3. The revealed pattern is well described by the model calculations with help of the thermospheric 
model MSIS-86. The layer is better developed in the afternoon hours LT in the magnetic pole longitudinal sector and 
is vice versa in the opposite sector. 

1. N.V. Shulgina, L.A. Shchepkin, and G.P. Kushnarenko, Study of geomagnetism, aeronomy, and solar physics. 
Nauka, Moscow, 1989. 

2. L.A. Shchepkin, A.V. Vinitsky, and A.N. Sukhodolskaya, Geomagnetizm i aeronomiya 21, 563 (1981). 
3. L.A. Shchepkin and G. P. Kushnarenko, ibid. 32, 29. 1992. 

Dl-21 
ESTIMATIONS OF YEAR TO YEAR CHANGEABILITY OF GAS COMPOSITION AT 120 km 

OVER IRKUTSK WITH MEASUREMENTS OF Fl-LAYER DEGREE DEVELOPMENT 

L.A. Shchepkin, G.P. Kushnarenko, and G.M. Kuznetsova 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

chepk@iszf.irk.ru 

The investigation is carried out at the base of exceptional row of the parameter of the Fl-layer degree of 
development (AO measurements at Irkutsk during years 1980-1997. The value of A is closely related to the 
thermospheric gas composition. The connection of A with the thermospheric characteristics is described by the simple 
analytical expression^. With its help the changes of the gas composition departures from the model of the 
thermosphere MSIS-863 were calculated for summer months (April to September). These departures show the trend 
to rise of the relative molecular content from 1980 to 1997. This trend is more expressed then compared with one 
described with help of the model.3 
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1. L.A. Shchepkin and A.V. Vinitsky, J. Atmos. Terr. Phys. 44, No. 1, 1 (1982). 
2. G.P. Kushnarenko,   L.A. Shchepkin,   and   G.M. Kuznetsova,   Geomagnetlzm   1   Aeronomlya  38,   No. 5,   72 

(1998). 
3. A.E Hedin, J. Geophys. Res. 92, No. A5, 4649 (1987). 

Dl-22 
MAIN IONOSPHERIC TROUGH POLAR WALL BOUNDARY IN MORNING SECTOR 

DURING MAGNETO-QUIET CONDITIONS 

A.E. Stepanov, V.L. Khalipov, and E.D. Bondar 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

a_e_stepanov@ikfia.ysn. ru 

On data of high-latitude Ionospheric stations of Yakutlan meridian chain the boundary of a polar wall of a main 
Ionospheric trough (MIT) in a morning sector (00-06 LT) during magneto-quiet conditions are analyzed. As have 
shown statistical study, conducted on a large array of data. In a morning sector in periods of very quiet geomagnetic 
conditions (Kp = 0-1) the positions of a MIT polar wall boundary have two branches dispersing to a pole and equator 
from common approximation line. The purpose of the present work Is the clearing up of such behavior of a polar wall at 
morning hours. The values of Interplanetary magnetic field (IMF) parameters were considered In cases when the 
boundary of a polar wall displaced either to a pole or to equator. Is revealed that In a morning sector the dlsphicement 
of the boundary toward a pole is observed only for negative By and large positive Bz IMF values. For concrete events 
the pictures of a large-scale convection designed on a model dependent from IMF parameters are resulted. 

Dl-23 
IONOSPHERE EFFECTS OF SOLAR ECLIPSE ON AUGUST II, 1999 

V.I. Taran and Ye.I. Grigorenko 
Institute of Ionosphere ESM and ASU, Kharkov, Ukraine 

iion@kpi. kharkov. ua 

Continuous measurements of electron concentration, electron and ion temperatures, vertical plasma velocity and 
hydrogen Ion density up to altitude of 1500 km were carried out at the Kharkov Incoherent scatter radar equipped 
with 100 m zenith parabolic antenna during the eclipse on the August 11, 1999. The eclipse maximum phase (83%) 
occurred at 1113 UT. 

The eclipse has caused significant changes of ionosphere behavior. The electron temperature To decreases by the 
value of - 500-600 K at all altitudes almost simultaneously, that Is evidence of the high thermal conductivity of the 
electron gas. The Ion temperature Ti decreases with the amplitude which Increases with altitude rise, but with the 
delay about the eclipse commencement. The decrease of solar radiation flux leads to fall of lonlzation rate and the 
infringement of balance between processes of Ion production, loss and plasma transfer. These effects cause the 
downward plasma diffusion from the upper Ionosphere. But the electron density at the F2 region peak does not 
change significantly because the competing influence of diffusive and loss apparently balance one another during 
eclipse. The increase of downward plasma diffusion Is confirmed by the Increase of downward plasma velocity Vz in 
the F region of ionosphere, and above - 650 km the velocity changes its direction. Derived qualntities of the 0+ ion 
flux in the upper F2 layer show that at the maximum phase of the eclipse the flux becames downward one, i.e. 
similar to the nighttime flux. The plasma diffusion increase from the upper ionosphere leads also to the Increase of 
the hydrogen Ion percentage concentration at maximum obscuration by value up to 40% and to the fall of transition 
altitude, where N(0+) = N{H*), by about of 120 km. Observed effects is evidence of significant infringement of 
processes of plasma transfer and of plasma exchange between ionosphere and protonosphere. 

Dl-24 
PECULIARITIES OF TOPSIDE HYDROGEN ION BEHAVIOR OVER KHARKOV 

V.I. Taran, Ye.I. Grigorenko, and G.A. Kiyashko 
Instituteof Ionosphere ESM and ASU, Kharkov, Ukraine 

iion@kpi. kharkov. ua 

The questions of the hydrogen ion production and destruction theory, connected with photochemical and 
diffusion processes are discussed. Some experimental results on the topside hydrogen ion behavior that have been 
obtained by the Kharkov Incoherent scatter radar (ISR) are presented. 
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The diurnal-seasonal peculiarities of the ion H+ behavior at the altitudes up to 1300-1500 km at high solar 
activity are considered. The observations have shown that H+ ions become predominant ions in the winter nighttime 
at altitudes about 650 km, and in summer - about 1200 km. In winter during the night period the H+ concentration 
exceeds that for summer by a factor of - 7 at the altitude of 850 km. The effects of conjugate-point photoelectrons 
are clearly seen on the diurnal variations of H+ ions. This influence is observed both in winter, when sunrise at 
conjugate point occurs - 4 hours earlier than local one, and in summer, when it is late by - 2.5 hours about local 
sunrise. The comparison of the measurement results at the Kharkov radar with the data obtained by the Arecibo 
radar and with the Atmosphere Explorer data are discussed. 

DI-25 
IONIZED AND NEUTRAL UPPER ATMOSPHERE COMPONENT PARAMETERS 

OBTAINED FROM INCOHERENT SCATTER DATA 

D.A. Dzyubanov, V.I. Taran, and V.K. Bogovsky 
Institute of Ionosphere ESM and ASU, Kharkov, Ukraine 

iion@kpi.kharkov.ua 

Incoherent scatter method allows us to measure such ionospheric plasma characteristics as electron 
concentration, charged particles temperature, plasma drift velocity, and ion composition. From these parameters some 
neutral component characteristics in particular thermospheric wind velocity and neutral particle temperature are 
calculated. Parameters are measured by Kharkov incoherent scatter radar (ISR) adequately represent the European 
region ionosphere and can advantageously can add results obtained in other regions, particularly in Northern- 
American. It connected with absence of ionosphere spherical symmetry because of geodetic and geomagnetic pole 
discrepancy and situation of mid-latitude ISR for the most part in USA. As existing ionospheric and thermospheric 
models are creating using radar data obtained in other regions it is worth to use Kharkov ISR data to develop these 
models. In report the results of comparison F-region characteristics with IRI-95 for different seasons and solar 
activity levels are presented as well as systematic differences taking place. There are differences in night-time 
electron temperatures and electron concentration ad different solar-geophysical conditions. Calculated neutral particle 
temperatures and MSIS-86 are compared too. The temperature calculated from experimental data is more than model 
values about by lOOK. 

Dl-26 
AZIMUTHAL ASYMMETRY OF IONOSPHERE REGIONS 

WITH FLOWING IN AND FLOWING OUT FIELD-ALIGNED CURRENTS 
DURING THE SUBSTORM EXPANSION PHASE ONSET 

V.A. Velichko, R.N. Boroyev, and M.G. Gelberg 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

The analysis of mid-latitude geomagnetic station data in a moment of the substorm expansion phase onset has 
been carried out. The longitudinal asymmetry of the regions with flowing in and flowing out field-aligned currents in 
the substorm current wedge has been found which depends on the IMF By-component sign. At By<0 the longitudinal 
size of a band of currents flowing into the ionosphere in the Birkeland's loop is larger, and at By>0 it is smaller than 
for the region of flowing out currents of the ionosphere. Probably, the observed azimuthal asymmetry of the regions 
with flowing in and flowing out field aligned currents is associated with the longitudinal shift of the substorm center 
in the ionosphere. 

Dl-27 
E-LAYER PEAK HEIGHT VARIATIONS DURING GEOMAGNETIC DISTURBANCES 

T.G. Zhivolup 
Institute of Ionosphere ESM and ASU, Kharkov, Ukraine 

iion@kpi.kharkov.ua 

According to Kharkov incoherent scatter radar data the E-layer peak height increasing by 2-3 km during 
geomagnetic disturbances was observed. 

The theoretical explanation of this effect was made by utilizing the oscillation-excited ion 02"'' theory.' 
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Using the diffusion equation for each atmospheric component of the Jacchia-71 model and equation obtained in 
Ref. 2 for determining the peak height of the oscillation-excited ions 02'^(hm) the equation which relates the 
atmospheric temperature gradient to its density and is the equation for calculation of h^ was obtained. 

Using the density profiles p(h) which were calculated according to the modified Jacchia-71 models for summer, 
winter and equinox seasons and atmospheric temperature change with height according to the Jacchia-71 model the 
magnitude of the h,„ change (the E-layer peak height is located close to h^) was calculated. For different seasons in 
the midday time with atmospheric density increasing at 1.5 times and atmospheric temperature increasing at 1.25 
times the height h^ (and consequently the E-layer peak height) were increasing by 2.3-2.4 km. These theoretical 
results are in good agreement with the Kharkov incoherent scatter radar measurement data. 

1. L.A. Antonova, G.S. Ivanov-Kholodny, and V.Ye. Chertoprood, Aeronomy of E-layer (registration of .solar 
UV-radiation variations and geomagnetic disturbances). Janus, Moscow, 1996. 

2. L.A. Antonova and G.S. Ivanov-Kholodny, Solar activity and ionosphere (at heights 100-200 km). Nauka, 
Moscow, 1989. 

Dl-28 
IMF INFLUENCE ON THE IONOSPHERE FMIN PARAMETER VARIATIONS 

E.K. Zikrach and L.D. Filippov 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

zikrach@ikfia. ysn.ru 

By data of Yakutian longitudinal stations (Tixie, Yakutsk, Zhigansk) chain from 1985 to 1993 the investigation 
on fmin parameter dependence with sector structure IMF sign has been carried. It is indicated that influence of 
sector structure IMF on season variations of fmin parameter for Tixie and Zhigansk stations is shown only for 
midnight. By data of Yakutsk station that influence is not detected. Results are discussed. 

Dl-29 
SIMULTANEOUS OBSERVATIONS OF NARROW TROUGHS 

OF lONIZATION IN BOTH HEMISPHERES 

L.V. Shestakova, E.K. Zikrach, and A.E. Stepanov 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

zikrach@ikfia.ysn.ru 

By data "Kosmos-900" satellite analyze of dynamic and parameters of ionization narrow troughs on conjugated 
regions of north and south hemispheres has been carried out. Most probability of occurrence of ionization narrow 
troughs on both hemispheres is observed for magnetic disturbance time. Synchronous changes of these troughs 
parameters were noted. The results are discussed. 

Dl-30 
ELECTRIC FIELD GENERATION IN THE PLASMA SHEET 

V.V. Denisenko and A.V. Kitaev 

histitute of Computational Modelling SB RAS, Krasnoyarsk, Russia 
denisen@icm. krasn. ru 

Results of modelling of the ionospheric electric field that is due to a plasma motion in the plasma sheet are 
presented. The plasma sheet is approximated by a thin electrically conducting layer that moves at the equatorial 
plane of the magnetotail across the magnetic field lines. The model of plasma flow in the plasma sheet is based on 
the average data obtained from ISEE-3 observations. We combined the model of the magnetospheric magnetic field, 
the model of the diffusive magnetopause, and the model of the ionospheric conducting layer to calculate the electric 
potential at the magnetopause, in the plasma sheet, and in the ionosphere. 

The obtained electric potential distribution in the ionosphere is similar to that known from observations. The 
positive and negative peaks of electric potential located at dawn and dusk sides of the auroral oval correspond to the 
same peaks in the far plasma sheet at distance of about 150 Re where the plasma flow of high velocity is observed. 
The calculated potential drop across the polar cap is equal to 100 kV that is twice greater then the observed 
magnitude. This confirms an assumption that a resistance to the field-aligned currents in the magnetosphere should 
be taken into account. 

218 



Session Dl 

Dl-31 
PROPAGATION OF SLOW MHD WAVES ALONG THE DIPOLE MAGNETIC TUBES 

N.V. Erkaev and V.A. Shaidurov 

Institute of Computational Modelling SB RAS, Krasnoyarsk, Russia 
erkaeT)@icm. krasn. ru 

Variations of plasma pressure in a magnetic flux tube can produce MHD waves evolving into shocks. In the case 
of low plasma beta, the plasma pressure pulses in the magnetic flux tube generates MHD slow shocks propagating 
along the tube. In the case of converging magnetic field lines, like in a dipole magnetic field, the cross section of a 
magnetic flux tube decreases enormously with increasing magnetic field strength. In such a case, the propagation of 
MHD waves along the magnetic flux tubes is rather different from that in the case of uniform magnetic field. The 
propagation of MHD slow shocks is studied numerically using ideal MHD equations in an approximation suitable for 
a thin magnetic flux tube. In this approximation, the total pressure (sum of magnetic and plasma pressures), is a 
known function of the distance along the tube. Numerical method used for calculations is based on a conservative 
finite difference numerical scheme in material coordinates. The result obtained in the numerical study show that the 
intensity of the slow shock increases very much while the shock is propagating along the narrowing magnetic flux 
tube towards a region of a strong magnetic field. 

Dl-32 
INFLUENCE OF CURVATURE AND THICKNESS OF MAGNETOPAUSE ON ITS INSTABILITY 

I.L. Archoukova and N.V. Erkaev 
Institute of Computational Modelling SB RAS, Krasnoyarsk, Russia 

erkaeD@icm. krasn. ru 

Magnetospheric boundary (magnetopause) flowed by solar wind plasma is considered to be a thin layer with 
constant thickness and curvature radius. The plasma parameters and the magnetic field are assumed to obey the ideal 
incompressible magnetohydrodynamics. A Fourier analysis is used to calculate small perturbations of magjietic field 
and plasma parameters near the magnetopause in a linear approximation. The instability growth rate is obtained as a 
function of the magnetopause thickness, curvature radius, velocity and magnetic field vectors given on the both sides 
of the magnetopause. The resulting instability is a combination of interchange and Kelvin-Helmholtz instabilities of 
the magnetospheric boundary. For a fixed plasma velocity, the instability is the strongest in a case of anti-parallel 
magnetic fields at the magnetopause. The instability decreases if the magnetosheath magnetic field deviates from the 
direction anti-parallel to the geomagnetic field. Instability growth rate is an increasing function of plasma velocity 
component perpendicular to the magnetic field. On the other hand, plasma flow along the magnetic field diminishes 
the instability growth rate. For zero plasma velocity, the instability growth rate is positive only within a relatively 
small angle interval for the deviation of the magnetosheath magnetic field from the anti-geomagnetic direction. This 
angle interval depends on the curvature radius and inner structure of the magnetopause. 

Dl-33 
INVESTIGATION OF RESPONSE FUNCTION OF EARTH RADIATION BELT 

ON THE LARGE-SCALE INCREASE OF SOLAR WIND 

I.V. Koshlyak 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

space_f@mail. ru 

It is known that outside radiation belt of Earth (ORBE) reacts to large-scale solar wind increase one and the 
same way. It lets to hope for possibility of determination and investigation of function response of outside 
magnetosphere to influence solar wind isolated large-scale influences. Knowing of response function will let, from the 
scientific viewpoint, to understand the nature of dynamic of sources and particle streams better ORBE. With this 
goal excepts of precipitation of energetic electrons ORBE (to 2 MeV) from materials of satellite GOES (period from 
1986 to 1995) has been done. These events have been compared with data of solar wind (recurrent streams), and 
with data Kp and Dst indexes during the same period. Special dependence in quantity of intensity of precipitated 
electrons from Kp and Dst indexes has been found. 
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Session D2.    INHOMOGENEOUS STRUCTURE OF IONOSPHERE 

D2-01 
RESPONSE OF THE IONOSPHERE TO SMALL AND LARGE SOLAR FLARES AS DEDUCED 

USING DATA FROM THE GLOBAL GPS NETWORK 

E.L. Afraimovich, A.T. Altynsev, V.V. Grechnev, and l.A. Leonovich 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

lal@iszf.irk.ru, 

Presented are the results derived from analyzing the response of the ionosphere to small and large solar flares. 
The analysis used technology of a global detection of ionospheric effects from solar flares (GLOBDET), on the basis 
of phase measurements of the total electron content (TEC) in the ionosphere using an international GPS network. 
The essence of the method is that use is made of appropriate filtering and a coherent processing of variations in total 
electron content (TEC) in the ionosphere which is determined from GPS data, simultaneously for the entire set of 
visible (over a given time interval) GPS satellites at all stations used in the analysis. This technique makes it 
possible to detect the response of the ionosphere to relatively small solar flares (of the order of 10 7 W/m^ in the 
range of X-rays: 0.5-4 Angstrom when the response amplitude on separate beams is below the level of background 
fluctuations. For large solar flares, the response amplitude of the total electron content in the ionosphere depends on 
the flare location on the Sun. 

D2-02 
AIRGLOW CHARACTERISTICS OF ARTIFICIAL FEATURES AT THE TWILIGHT TIME 

AT UPPER-ATMOSPHERIC HEIGHTS 

G.S. Kudryashev and V.G. Kovtunenko 
Irkutsk Military Aviation Engineering Institute, Irkutsk, Russia 

avt@iszf.irk.ru 

A gaseous mixture of pyrotechnic composition was injected at 140 km altitude in the AF-lO experiment on 
September 18, 1985, within the program on "Active Experiments, and Anthropogenic Effects in the Ionosphere". The 
objective of the experiment was to measure airglow spectra of artificial features (AF) carrying important information 
about the AF evolution, the degree of excitation of the AF components, and about their interaction with the ionosphere. 
This experiment was distinguished by the fact that the cloud was created in the evening twilight near the boundary of 
the illuminated ionosphere. The active experiment revealed a significant decrease in the AF airglow brightness 0.5-0.6 s 
after the injection. In the visible range, the cloud represents a dark region about 1 km in diameter, with a small bright 
central core, and a weak airglow crescent at the boundary of the illuminated zone. This effect is explained as resulting 
from a cooling of combustion products as they escape into the ionosphere. To explain the airglow time of 0.5-0.6 s, it is 
suggested that, in addition to the injected mixture cooling factor, a substantial role is played by the AF evolution 
dynamics. In this paper it is shown that the 0.5-0.6 s time interval is a typical time of transition from the initial 
continual expansion phase of the gaseous cloud to the transition phase of free-molecular flow. 

D2-03 
OBSERVATION OF POWERFUL COHERENT ECHOES DURING JULY 15-16, 2000 

MAJOR GEOMAGNETIC STORM 

O.I. Berngardt, G.A. Zherebtsov, A.P. Potekhin, and B.G. Shpynev 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

uzel@iszf.irk.ru 

High Solar activity at July 2000 leaded to powerful affection of solar wind particles on magnetosphere and 
ionosphere. It manifested as set of geomagnetic disturbances during July 13-16. In the time of highest disturbances when 
electric field in ionosphere exceed threshold 30 mV/m, conditions are created for two-stream instability generation. 
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These instabilities produce strong electron density fluctuations, which are registered by radar as coherent echoes. The 
power of the echoes is very sensitive to beam position geometry. Angle to magnetic field lines must be very close to 
perpendicular. In this paper we consider the condition of existing of such instability, and spatial region where good 
condition of echoes observation exist for Irkutsk IS Radar. Some examples of July 14-15, 2000 echoes are analyzed. ^ 

One of the most interesting effects, well shown in experimental data, is the modulation of echoes power with 
period of 15-20 minutes. This period differ from usual geomagnetic pulsation. Using the data from GPS satellite 
suggest global feature of the pulsation. Their period changes in different phase of the storm, that probably caused by 
changing magnetosphere-ionosphere structure. 

D2-04 
ON KINETIC THEORY OF THE ION-ACOUSTIC INSTABILITY IN THE IONOSPHERIC E-REGION 

Yu.A. Sukovatov 
Department of Physics, Altai State University, Barnaul, Russia 

komarov@phys. dcn-asu. ru 

It is well-known that different types of coherent radar backscattering from the ionospheric E-region are caused 
by the presence of plasma irregularities. At the E-region heights these irregularities in general are caused by the 
plasma instabilities. At present time type I events (phase velocity near the ion-acoustic velocity) are associated with 
the Farley-Buneraan instability. The main problem in this interpretation is that observations show that the phase 
velocities of type I events are close to the ion-acoustic velocity while from the theory of the FBI it follows that these 
velocities should be close the electron drift velocity. 

Some theories were proposed to explain transformation of dispersion equation of the Farley-Buneman waves to 
the dispersion equation for the ion sound. . r   u    i- 

In this paper another approach to the problem is considered. We consider another instability of the E-region 
plasma - the ion-acoustic instability, which can directly generate the ion-acoustic waves. 

Dynamics of electrons is described in the quasihydrodynamical approximation, the ions are described by kinetic 
equation. The dispersion equation, the growth rate, and the decrement of Landau damping are calculated. We discuss 
the correspondence of the proposed theory to the observations of the type I events. 

D2-05 
ANNUAL AND INTERANNUAL CHANGES OF PARAMETERS SPORADIC E-REGION 

OF IONOSPHERE ABOVE EAST SIBERIA AND NORTHEAST OF RUSSIA 

A.V. Vinitskii,! V.V. Kazantseva,* V.F. Petrukhin,^ E.A. Ponomarev,2 anj N.A. Sutyrin^ 
^Institute of Space Researches and Radio Wave Propagation, Paratunka, Kamchatka, Russia 

root@ikir.lrus.kamchatka.su 
^Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

nasut@iszf. irk. ru 

The analysis of the data about a sporadic E-layer of an ionosphere for 1979-1989 is conducted on observations of 
observatories of Irkutsk and Magadan. The features of annual variations of the altitude, frequency, probability 
characteristics Ej in midday of local time, and also their change from one year by one year happen concordantly in 
both items of observation. The new mechanism of derivation of a sporadic stratum of an ionosphere in outcome 
counter driving of ionospheric plasma by means of vertical convergence of streams of neutral gas is justified. The 
quality standard of this output is conducted. The heights of observation Es and layout of maximum vertical lapse 
rates of a meridian wind are compared. 

D2-06 
ANOMALOUS STATE OF THE UPPER ATMOSPHERE IN 1984-1985 

A.V. Vinitskii.l V.V. Kazantseva.i y.D. Kokourov,^ V.F. Petrukhin,^ and N.A. Sutyrin^ 
^Institute of Space Researches and Radio Wave Propagation, Paratunka, Kamchatka, Russia 

root@ikir.lrus.kamchatka.su 
^Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

nasut@iszf. irk. ru 

The anomalous state of the upper atmospheric layers, recorded by ground-based observing facilities in 1984-85, 
is analyzed and discussed. 

It is found that, following a strong geomagnetic disturbances in October 1984, the minimum effective heights of 
the F2 layer (hT2) decreased by 15-20 km; the effective heights (h'Es) of a sporadic stratum E^ have decreased on 
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15-20 km, this period showed also a long-lasting velocity reversal of the prevailing wind zonal component, and an 
increase of the velocity of the meridian component of the prevailing wind in the lower ionosphere. 

An analysis of the ionospheric data from stations Irkutsk (104°27'E, 52°10'N) and Magadan (151°0rE, 
60°07'N) spanning the time interval from October 1984 to August 1985, suggests the electron density height 
distribution in the E and F region did not change its form substantially, but there occurred the above-mentioned 
shift in height. 

The observed wind regime variations are also explicable in terms of the fact that for the concerned period, 
information about the dynamic regime that is obtained by the radio method, was derived for the height range with a 
different circulation regime. 

Some likely mechanisms responsible for the anomalous state of the upper atmosphere are discussed. 

D2-07 
ANALYSIS OF STABILITY OF TOPSIDE IONOSPHERE PLASMA 

M.V. Tolstikov and V.B. Ivanov 
Irkutsk State University, Irkutsk, Russia 

ivb@ivb.baikal.ru 

Stability of the topside ionosphere plasma with respect to the evolution of initial perturbations of concentration 
has been investigated theoretically. In contradistinction to the publication' where the preliminary results of such 
investigation have been found using the numerical methods the presented data have been obtained based on the 
approximated analytical solution of the equations describing the dynamics of perturbations of plasma density. The 
analysis has been carried out based on the method of dispersion equation of investigation of plasma stability and 
using the approximation of geometrical optics to consider the propagation of quasi-wave perturbations. Such 
approaches allow us to reveal a physical reason of the instability owing to the divergence of the vertical velocity of 
background plasma. Moreover, the conditions for which the considered phenomenon can occur: the night ionosphere 
of the middle and temperately high latitudes at the altitudes which are more then 500 km have been determined. 
Exactly in this case the velocity divergence has a necessary sign. Instability must be revealed as the area of 
intensified fluctuations of the plasma concentration with typical vertical scales of the order of tens kilometers and 
typical times of the order of tens seconds. 

1. V.B.Ivanov and V.M.Polyakov, Evolution of wave perturbations in the upper ionosphere. Part II. Izve.stiya 
VUZov, Radiofizika, 41, No. 9, 1086 (1998). 

D2-08 
INHOMOGENEOUS STRUCTURE OF THE HIGH-LATITUDE IONOSPHERE 

AS OBSERVED AT NORILSK 

Yu.V. Lipko 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

lipko@iszf. irk. ru 

In March and August-September 1995, February 1996, and in March-April 1998, observations of the 
inhomogeneous structure of the high-latitude ionosphere were carried out at Norilsk (geomagnetic latitude and 
longitude are 64.2 and 160.4, and L = 5.3). 

Small-scale irregularities (with the lifetime of several seconds, and the spatial scale less than 5-7 km), and 
medium-size wave irregularities (with the period of 10-50 min, and the horizontal size of tens and hundreds of 
kilometers) of the ionospheric F layer were investigated under different geophysical conditions. A total of 300 hours 
of observations was recorded, including 250 reflections from the F2 layer, and the other reflections from the sporadic 
E layer. 

The following results were obtained: 
1. The propagation directions and velocities of small- and medium-scale irregularities are different. Medium- 

scale irregularities travel predominantly in a southward direction with velocities of 40-100 m/s. The prevailing 
direction of small-scale irregularities is eastward and westward,, and their velocities lie in the range of from 100 to 
200 m/s. 

2. For the Norilsk region, for each season we obtained a diurnal variation of averaged parameters of ionospheric 
irregularities of the frequency; Doppler shift; of the width of the Doppler spectrum; propagation directions and 
velocities of medium-scale wave irregularities; of the zenith angle; and of the anisotropy and lifetime of small-scale 
irregularities. 
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3. A dependence of medium-scale irregularity parameters on geomagnetic activity was obtained. Auroral activity 
has a significant effect on the frequency Doppler shift, the width of the Doppler spectrum, the zenith angle, and on 
the propagation velocity of medium-scale irregularities. 

4. The conclusions drawn on the basis of the observations from the 1970s that auroral activity influences the 
drift of small-scale ionospheric irregularities, specifically the 1.5-2-fold increase of the velocity during the substorm, 
were confirmed. 

D2-09 
VARIATION OF SPECTRUM OF IONOSPHERIC INHOMOGENEITIES DURING SOLAR ECLIPSE 

I.N. Poddelsky 
Institute of Cosmophysical Researches and Radio Wave Propagation FEB RAS, Stecolny, Magadan, Russia 

uaoibt@mailru. com 

In this investigation here are given the evidences of satellite's radio signal scintillations during the solar eclipse, 
March 18, 1988. The solar eclipse began at 12.58 and terminated at 14.53, local time. At the point of observation the 
Sun's disk was registered to be covered up to 47%. 

Study of fluctuations spectrum of satellite's radio signal during solar eclipse shows that law of decrease of 
spectral density close to sedate with the index of degree changing from 2.5 (before the eclipse) to 4-5 (in the initial 
phase) with the separation of maximum of spectrum in the field of scales 4-5 km. On the measure of increasing an 
area of closing a disk of Sun occurs a reduction of factor degrees with simultaneous "erosion" of maximum and 
increase "broken" spectrum. Through certain time after solar eclipse (order several hours) is installed a regular 
average daily type of spectrum typical for a given time of the day and value of geomagnetic activity. 

Thereby possible to expect that on heights of layer F2 at a period of the solar eclipse it is come up for the initial 
phase and disappeared (after the maximum phase) additional lumpy structures (with scales of units and groups of ten 
of kilometres) which have the time of life 15-20 minutes. 

Data of study give the basis to consider that changing an electronic concentration during solar eclipse is 
stipulate not only by reducing of processes ionisation, as well as by variations of concentrations of main molecular 
component, but in the same way changing a dynamic mode of ionosphere. Besides, in the ionosphere during solar 
eclipse are to appear acoustics-gravitational waves in analogy with motion of solar terminator. Appearance of these 
waves is accompanied by transferring disturbances of ionosphere, that is become in fluctuations of ionosphere layers 
height and in arising of the small-scale's inhomogeneities. 

D2-10 
COMPARISON OF THE DATA FROM THE IRKUTSK INCOHERENT SCATTER RADAR 

WITH INTERNATIONAL IONOSPHERIC MODEL IRI-95 

A.P. Potekhin, O.I. Berngardt, A.V. Zavorin, B.G. Shpynev, and A.V. Tashilin 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

uzel@iszf. irk. rii 

Beginning with year 1997 reliable ionosphere parameters measurements carried out by Irkutsk's Incoherent 
Scatter Radar according the World Day IS program. Received data are new for practice of ionospheric observation in 
East-Siberian sector, so it was a good opportunity to make comparison of derived ionospheric parameter with the 
same one from International Reference Ionosphere model (IRI-95). For this analysis we use data, measured during 
quiet magnetic condition (Kjj < 4) of years 1997-2000. All experimental data were averaged over one hour interval to 
exclude small-scale irregularity from analyses. Altitude interval was chosen from 200 to 500 km. Comparison was 
made for equinox and solstice periods. 

Results of comparison for spring, summer, and autumn seasons give good qualitative and quantitative agreement 
between IRI-95 and experiment both for electron density Ng, electron Tj, and ion Tj temperatures in chosen altitude 
interval. Maximum disagreement was 10-20% for temperatures and 25-30% for density. Analysis of these deviations 
shows, that the main reason of IRI-95 disagreement is incorrect modeling of electron density dynamic. 

The more significant disagreement observed during winter solstice when electron density difference was more 
then 50% and temperature disagreement was more then 30%. It appears basically due to forming at mid latitude 
winter ionosphere the night Ng maximum, which caused by interaction of conjugate ionosphere heating flow and local 
neutral wind. In the paper, mechanism of creation of such effect is described. The analysis shows that for advancing 
IRI-95 model some correction have to be made to increase its accuracy. 
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D2-11 
INFLUENCE OF THE DYNAMIC ATMOSPHERE CONDITIONS ON ABSORPTION 

AND REFLECTION OF RADIOWAVES AND ON PROBABILITY OF OBSERVATIONS 
OF THE E-LAYER SPORADIC IONOSPHERE 

V.F. Petrukhin, E.A. Ponomarev, and N.A. Sutyrin 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

uzel@iszf. irk. ru 

The outcomes of the analysis of the data of ionospheric exploration represented on a sporadic E-layer above 
Irkutsk for period 1960-96. Is shown, that the absolute probability of observations of separate types of sporadic E- 
layer (for example, type-"with") at particular clocks of summer can reach 100 %. It testifies, on the one hand, to the 
particular mechanism of generation of discontinuities of an electron concentration, with another - about ideal 
conditions of distribution and reflection of radiowaves in this period. Is shown, that the dependences of probabilities 
of observation E sporadic from heights of their derivation and frequencies of exploration have the seasonal 
legitimacies, which are defined not only dynamic characteristics of area of heights of derivation E sporadic, but also 
physical properties (Fresnel zone, electron concentration of the environment and its discontinuities). 

D2-12 
SEASONAL VARIABILITY OF DIURNAL VARIATIONS OF PROBABILITIES 

OBSERVATIONS OF A SPORADIC E-LAYERS OF AN IONOSPHERE 
ABOVE EAST SIBERIA IN A DEPENDENCE OF THE SOUNDING FREQUENCY 

V.F. Petrukhin, E.A. Ponomarev, and N.A. Sutyrin 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

uzel@iszf.irk.ru 

The outcomes of the analysis of the data of ionospheric sounding on a sporadic E-layer of an ionosphere above 
Irkutsk for 1960-96 are reduced. Geographical coordinates of the item of measurements - (52.47 N, 104.03 E), 
geomagnetic coordinates - (41.06 N, 174.75 E). Three seasons subjected to the analysis: winter (November - 
February), summer (May - August), autumn-spring (March, April, September, October). Is shown, that the diurnal 
variations of probabilities of observation of a sporadic E-layers experience at the sounding frequency dependence. It 
is a corollary, on the one hand, of immediate solar control (absorption, change of an electron concentration, 
terminator), with another - outcome of operation of the geophysical factors, which influence creation of parameters 
of discontinuities of an electron concentration and, therefore, on the sounding frequency. In a frequency dependence 
of exploration the diurnal variations E of a sporadic type "c" can be approximated by one or two parabolic functions. 
The parameters of these functions depend on a zenith angle of the Sun. For a sporadic stratum of a type "1" of 
probability of observation within day have more composite character, as apart from diurnal change of a zenith angle 
of the Sun on them the strong influence renders the morning and evening terminator. 
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Session D3.    METHODS FOR REMOTE SENSING OF IONOSPHERE 
AND THERMOSPHERE 

D3-01 
RADIOTOMOGRAPHY OF IONOSPHERE AND ATMOSPHERE 

V.E. Kunitsinl and E.D. Tereshchenko^ 
'Moscow State University, Moscow, Russia 

vek@esa.phys.msu.su 
^Polar Geophysics Institute, Murmansk, Russia 

Modern satellite systems and technique of radiosonde observation give a possibility to determine the integrals 
over beams from the refractive index of the ionosphere and atmosphere. Motion of a transmitter on a satellite and a 
set of receivers on Earth allow us to obtain the series of tomography data. The last years the different tomography 
methods allowing us to reconstruct a spatial structure of physical media are developed intensively: the distributions 
of electronic concentration and density of neutrals during the radiosonde observation of the ionosphere and 
magnetosphere; the distributions of temperature, density, pressure, and humidity during the radiosonde observation 
of the atmosphere etc. Investigations by the method of satellite radiotomography (RT) which are carried out the last 
years are discussed in the paper. Numerous experiments have been carried out in Europe, America, and Asia jointly 
with the members of a set of foreign universities and research centers. Corresponding navigation systems have been 
used as the sources of radiosonde observation. 

Developed tomography methods allowed us both to investigate the well-known ionosphere structures and to find 
a set of new ones (quasi-wave structures, inclined dip of ionization, fingerwise structures, localized inhomogeneities 
and others). RT investigations of the ionization dip whose formation is connected with magnetosphere-ionosphere 
interaction have given an information on variations of its shape. Reconstructions of different stages of formation of 
the dip and the quasi-wave structures accompanying to this process have been obtained. RT reconstructions of the 
moving ionosphere disturbances have given an information on the parameters of disturbances and have allowed us to 
investigate the atmosphere-ionosphere interactions. RT investigations of a structure and dynamics of the equatorial 
anomaly have been carried out. 

RT investigations of strong disturbances of the ionosphere caused by the anthropogeneous factors, in particular, 
the perturbations caused by the rocket starts, industrial explosions, and power short-wavelength radiation have been 
carried out. Experiments to study the nonlinear interaction with the auroral ionosphere of the power radiowaves 
from the heating stand in Troms have given an information on both the large-scale disturbances of the background 
ionosphere and the small-scale structure of "spot" in area of the heating up. RT sections of disturbances of the upper 
atmosphere which are connected with the industrial explosions at the surface of Earth have been obtained. Several 
events reflecting an interaction of geospheres have been recorded. 

Variants of the tomography investigations using different sources of sounding on the base of both the existing 
satellite systems and the possible specialized satellites have been considered. General questions of the tomography 
monitoring of near-earth medium, different schemes of tomography sounding, problems of the uniqueness, and 
limitations'and accuracy of tomography reconstructions have been considered. Prospects of the creation of 
tomography systems for the regional and global monitoring of the near-earth medium are discussed. 

D3-02 
DIAGNOSTICS OF IONOSPHERE INHOMOGENEITIES BY THE METHOD 

OF VERTICAL DOPPLER SOUNDING: NUMERICAL EXPERIMENT 

A.V. Barabanov and V.B. Ivanov 
Irkutsk State University, Irkutsk, Russia 

ivb@ivb. baikal. ru 

Technique to research an inhomogeneous structure of the ionosphere with the vertical Doppler sounding has 
been proposed in Ref. 1. The proposed calculation formula has been obtained using certain simplifying assumptions 
such as the ignoring of horizontal deviations of the radiowave propagation path and the ignoring of the vertical 
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displacements of reflection point in the presence of random inhomogeneities of the plasma concentration. It is 
impossible practically to analyze the validity of such simplifications by some analytical methods. In this connection, 
it has made an attempt to perform such analysis based on the mathematical simulation of radiowave propagation in a 
medium with random inhomogeneities of the refractive index. In the approximation of geometry optics the 
fluctuations of phase of radiosignal reflected by the ionosphere have been calculated. Exactly these chafacteristics 
can be obtained in nature experiment of the vertical Doppler sounding. Possibilities of the proposed diagnostics have 
been estimated in the numerical experiment. Quantitative characteristics of random inhomogeneities, for which the 
calculation formula gives satisfactory results, have been determined. 

1. N.T. Afanas'ev and V.B. Ivanov, On a possibility to diagnose ionosphere inhomogeneities by the method of 
vertical Doppler sounding. International conference "Physics of ionosphere and atmosphere of Earth". 
Abstracts. Irkutsk, 12 (1998). 

D3-03 
RECONSTRUCTING OF HIGH-ALTITUDE PROFILE OF ELECTRON CONCENTRATION 

IN IONOSPHERE WITH USING SIGNALS OF SATELLITE RADIONAVIGATIONAL SYSTEMS 

D.A. Rizshkov and V.V. Chernuhov 
Irkutsk Military Aviation Institute, Irkutsk, Russia 

afra@iszf.irk.ru 

A technique is proposed for reconstructing of parameters space-time distributions of electronic concentration in 
ionosphere, based on a parametrization of the solution of system of integral equations connecting measured delays of 
navigational satellites signals to distribution of electronic concentration along beams «navigational satellite-receiver» 
for a network of two-frequency receivers GPS. 

Results obtained are compared with Millstone-Hill incoherent scatter radar data. 
Estimating the accuracy of electron density reconstructing through a comparison of the results obtained with 

experimental measurements of electron density, it was shown that for all of the time intervals under consideration 
the mean deviation of the reconstructed values from measurements did not exceed 11.9% for N^, and 22.7%, for z^, 

and the standard deviation was 7.1% and 5.2%, respectively. 
The proposed method can be used to maintain the operation of HP communication and detection and ranging 

systems, space target tracking radars, satellite navigation and geodesy facilities, and of a number of other radio 
engineering systems. 

D3-04 
METHODS FOR DESCRIBING OUTPUT SIGNALS OF THE CHIRP-SONDE 

M.A. Davydenko, O.I. Berngardt, N.V. Ilyin, S.Ya. Mikhailov, and V.E. Nosov 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

nosoz)@iszf.irk.ru 

The effectiveness of the various radio engineering systems operating in the decametric range is determined in 
many respects by space-time variations the ionospheric channel of characteristics; investigations of these variations 
make wide use of pulsed ionosondes which have relatively simple implementation but not optimal in regard to their 
noise immunity and resolving power. To obtain high quality Information in modern practice of exploiting ionospheric 
channel requires a significant increase of the radiation power of the ionosonde, which is extremely undesirable and, 
in many cases, unfeasible. For that reason, ionospheric research has recently witnessed the introduction of optimal 
signal reception and processing methods. Specifically, ionospheric research is now leaning heavily on ionosondes, in 
which signal processing procedures are based on the principle of frequency compression. Such ionosondes has received 
the name chirp-ionosondes. A large number of publications is devoted to the description of the operation of such 
ionosondes. An analysis of such publications showed that some of them do not give any strict proof, and some of the 
results are in conflict with each other. 

This paper gives a detailed analysis of the various procedures for describing signals at the chirp-ionosonde 
output, presents results of their experimental verification, proposes a new method of description, and offers 
recommendations for the selection of the description procedure in regard to practical tasks and for the selection of 
the main parameters of the sonde. 
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D3-05 
USE OF METHODS OF INTEGRAL REPRESENTATION FOR FIELD MOMENTS IN PROBLEMS 

OF TOMOGRAPHIC DIAGNOSTICS OF EARTH'S TROPOSPHERE AND IONOSPHERE 

A.V. Kulizhsky, S.N. Kolesnik, and M.V. Tinin 
Irkutsk State University, Irkutsk, Russia 

vmt@api.isu.runnet.ru 

At present, in connection with a rapid advancement of the GPS satellite network, there emerged additional 
opportunities to investigate the spatial-temporal structure of the Earth's atmosphere. Very promising, in our opinion, 
are the data on amplitude fluctuations of radio signals emitted by the GPS satellites. A relative simplicity and 
precision of the measuring equipment, combined with a physical interrelation between amplitude fluctuations and the 
inhomogeneous structure of the atmosphere, render these data a valuable source of information about the spatial- 
temporal behavior of the small-scale component of dielectric permittivity of the atmosphere. 

In this connection, of high current importance remains the problem of obtaining straightforward formulas for the 
fourth moment of the field of the wave propagating in a medium with inhomogeneities. Using rigorous methods and 
approaches to solving problems of this kind Is made difficult by the unwieldy character of results bbtained. At the same 
time, by using asymptotic formulas, it will be possible to employ (with a certain impairment of the accuracy of 
resulting formulas) numerical algorithms, which are convenient for a rapid processing of experimental data. 

This paper proposes to use the method of mixed integral representations in order to obtain asymptotic 
expressions of the fourth moment of the field of the wave propagating in a small-scale medium. Such an approach 
will make it possible to take into account, in a unified manner, the influence of the large-scale and small-scale 
components of the inhomogeneous structure of the atmosphere on intensity fluctuations. 

Further, the paper discusses the possibility of using results obtained in problems of diffraction tomography of the 
upper and lower layers of the Earth's atmosphere by employing GPS data on amplitude fluctuations of radio signals. 

This work was done with financial support from the RFBR, Grants No. 00-02-17780 and No. 00-15-98509. 

D3-06 
LOW-LATITUDE IONOSPHERE DIAGNOSTIC USING lONOGRAM 

OF TRANSEQUATORIAL HF PROPAGATION 

V.I. Kurkin,^ G.V. Kotovich,* S.N.Ponomarchuk,* S.J. Anderson,^ and B.D. Ward^ 
^Institute of Solar-Terrestrial Phijsics SB RAS, Irkutsk, Russia 

kurkin@iszf.irk.ru 
^Defence Science Technology Organization, Australia 

Low-latitude ionosphere is characterized by complex and dynamical structure. A diagnostics opportunity of large- 
scale irregularities changes for low-latitude ionosphere using oblique-incidence sounding ionogram on transequatorial 
path Alice Springs (Australia) - Irkutsk is discussed in this paper. The experiments in March 1996 and in August 1998 
are analyzed. Last period includes a solar eclipse of August 22, 1998 near to equator. Using results of numerical 
modeling, the interpretation of oblique-incidence sounding ionogram was carried out. The interrelation of changes 
recorded ionogram due change of low-latitude ionosphere is established both in time disturbance similar a solar eclipse 
and at day-to-day ionospheric variations. The occurrence of additional signals with the minimal delays at night and 
morning hours is caused by presence of a sporadic E-layer along a propagation path. Change of ionospheric F-layer near 
to equator such as a stratification or the reduction of ionization in crests of equatorial anomaly results in occurrence of 
additional signals, which delay lays between 3F and 4F modes. The received results open new diagnostic opportunities 
for regions of Asian - Pacific longitudinal sector poorly equipped with ground facilities. 

D3-07 
RECONSTRUCTION OF E-LAYER ELECTRON DENCITY PROFILE 

FROM FARADAY MEASUREMENT AT IRKUTSK IS RADAR 

E.G. Shpynev 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

uzel@iszf.irk.ru 

Electron density profile derivation carried out on Irkutsk IS Radar using Faraday rotation measurement by 
linearly polarized antenna. Low altitude limit of measurements is 165 km due to ground clutters, so it is impossible 
to make direct measurements in E layer region. To get indirect estimates of E layer electron density, a new method is 
proposed, using the determined feature of Faraday rotation. It means that value of Faraday" phase from ground to low 
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experiment limit gives information about total electron content in this interval. Using this idea, the algorithm was 
developed to derive electron density in low ionosphere. For calculation we use E layer model as Chapman layer with 
altitude of maximum at 110 km and half thick of 15 km. 

For testing the algorithm, we use experimental data during major geomagnetic storm on July 15-16, 2000. 
Results of calculation show good qualitative agreement of E layer parameters with the data of Asian ionosonde, 
which observed global shielding of signal from F region. Electron density profiles at Irkutsk also have shape, typical 
for polar ionosphere with major E layer. This method was also implemented to other ionospheric data and manifested 
as good one for qualitative analyses low ionosphere dynamic. 

Method may be significantly developed if we will use in the model real critical frequency of E maximum and its 
altitude from ionosonde data, which can be simply derived from vertical sounding ionogram. 

D3-08 
MF RADAR SOUNDING OF THE POLAR MESOSPHERE IN SUMMER 1999 

V.D. Tereshchenko, E.B. Vasiliev, S.M. Chernyakov, M.V. Yakimov, N.A. Ovtchinnikov, 
V.A. Tereshchenko, and A.M. Tarichenko 

Polar Geophysical Institute KSC RAS, Murmansk, Russia 
vladter@pgi.ru 

MF radar observations of mesospheric backscatter were carried out during summer 1999 at Tumannyi (69.0°N, 
35.7°E) using the PGI radar of vertical radiation. The MF radar was operated with peak power of - 100 kW, a 
frequency - 2.72 MHz, a time resolution of 1 s, and a range resolution of 2.25 km. The antenna array consisted of 32 
(4x8) extended range cross-vibrators with a rotating field polarization and was suitable for transmission and 
reception of radiowaves. The beam width - 19° (north-east) and 30° (north-west). 

The observations indicated the presence of intensive radioreflections from mesospheric layers at the altitude 
range of 74-99 km. Usually, these reflections look like as 2 or 3 of distinct layers, which located at heights 74-82, 
82-89 and 89-99 km. The features of MF radioreflections from altitudes between 82-89 km are very similar to VHF 
radar measurements of Polar Mesospheric Summer Echoes (PMSE). The distinctive feature of these observations was 
a registration of the sharp gradients of electron density at the same heights, where reflections were more intensive. 

An analyse of digital ionograms in Loparskaya (68.6°N, 33.3°E) have shown that intensive sporadic E-layers are 
observed during strong MF radar returns appearance from the mesopause region. 

D3-09 
SOLAR-TERRESTRIAL OPTICS AS AN INFORMATION BASIS FOR MODELLING AND 

FORECASTING OF THE IONOSPHERIC AND SPACE WEATHER 

S.V. Avakyan 
Federal Research Center "Vavilov State Optical Institute", St.Petersburg, Russia 

avak@soi.spb.su 

Radio observations of the solar activity have shown themselves very limited in presenting the real character of 
solar activity variations. The main point is that they don't provide any opportunity for the quantitative evaluation of 
the flare activity of Sun. The actual information can be obtained only from the optical observations of the solar disk 
(including sunspots) and also from the X-ray images of the Sun provided during the recent years by the SOHO 
mission. However all these observations have to be supplemented with the direct measurements of the ionizing flux 
in X-ray and extreme ultraviolet spectral range under 134 nm which is the most geo-effective. 

Till present the permanent space monitoring of this radiation is fulfilled performed only at the edges of this 
spectral range and the main part of the ionizing spectrum of Sun - from 0.8 nm to 115 (119) nm is not observed 
though this is the spectral range which determines the condition of the diurnal E and F regions. 

This paper presents the results of creating^ and successful testing^ the optical apparatus for the permanent space 
patrol of the solar radiation in the full ionizing spectral range as well as the prospects of the patrol realization in 
Russia. The work is undertaken in the State Optical Institute. The results of the space solar patrol measurements will 
be used for ionospheric modelling and forecasting. These tasks need presentations and quantitative information 
associated with the following three points: 

- the magnitude and spectral-temporal distribution of particle fluxes which energy either partly or fully 
dissipate at the atmosphere, 

- the processes of interaction of these energetic particles with atmospheric gases, 
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- the magnitudes of the degree of the ionization and optical excitation of the upper atmosphere and also ion and 

neutral fragment composition. 
The last point is associated with the whole complex of experimental data on the remote sensing and in situ 

measurements of the upper atmosphere. Obviously the data of these measurements correspond to the current state of 
the space weather. The optical and especially UV emission of the upper atmosphere often occurs in the resonance or 
weakly forbidden lines and bands. This gives a unique opportunity to determine the rate of excitation (and often of 
ion production) directly from the intensity of optical emission. Therefore the measurements of the intensities of the 
upper atmosphere optical emissions enables to determine the values of exciting and ionizing fluxes. For this purpose 
it is only necessary to have the information on the probabilities of elementary processes such as ionization and 
excitation. The paper summarizes the results of creating the data bases on modelling the optical ionospheric and 
anthropogeneous phenomena in the upper atmosphere of Earth. The data bases was created in the State Optical 
Institute and published as handbooks.^-'* 

1. S.V. Avakyan, N.A. Voronin, A.I. Yefremov, A.P. Ivanov, M.L. Ivanova, E.V. Kuvaldin, and 
A.V. Savushkin, Methodology and apparatus for the space control of solar ionizing radiation, Journal of 
optical technology. 65, No. 12, 124-131 (1998). 

2. S.V. Avakyan, E.P. Andreev, I.M. Afanas'ev, N.A. Voronin, M.L. Lebedinskaya, N.B. Leonov, 
E.V. Kuvaldin, E.P. Savinov, A.V. Savushkin, and A.E. Serova, Laboratory testing of the apparatus for the 
space control ionizing solar radiation. Journal of optical technology, 68, No. 2, 5-14 (2001). 

3. S.V. Avakyan, A.I. Vdovin, and V.F. Pustarnakov, Ionizing and penetrating radiation in near Earth space. A 
Handbook, Gidrometeoizdat, St.-Petersburg, 1994. 

4. S.V. Avakyan, R.N. Il'in, V.M. Lavrov, and G.N. Ogurtsov, Cross section for processes of ionization and 
excitation UV emission at collisions of electrons, ions and photons with atoms and molecules of the 
atmospheric gases. St. Petersburg, SOI/PTI, 2000; see also: S.V. Avakyan, R.N. Il'in, V.M. Lavrov, and 
G.N. Ogurtsov, Collision Processes and Excitation of UV Emission from Planetary Atmospheric Gases: A 
Handbook of Cross Sections, Editor: S.V. Avakyan, Gordon and Breach, London. 1998. 

D3-10 
FEATURES OF THE IONOSPHERE PARAMETERS MEASUREMENT 

BY CORRELATION PROCESSING OF INCOHERENT SCATTER SIGNAL 

V.N. Lysenko, A.N. Eryomin, and Yu.V. Cherniak 
Institute of Ionosphere ESM and ASU, Kharkov, Ukraine 

iion@kpi. kharkov.ua 

The sounding of the ionosphere by simple radio-frequency pulses with duration 0.8 ms in VHP range allow to 
obtain incoherent scatter (IS) signal normalized correlation functions (NCF) in the altitude range 200... 1500 km and 
to calculate the ionosphere plasma parameters, such as ion and electron temperature, ion composition and others, 
with an acceptable statistical error. However at altitudes from 200 to 700 km the height profiles of these parameters 
will be distorted because of sounding pulse duration influence, scattering cross-section change with height and the 
different instrumental factors influence. 

In the presented report the calculation algorithm of the height profiles NCF is considered. Measured CF of IS 
signal is subjected to height spline integration according to a particular rule. The obtained values of integrated CF's 
for different heights are normalized to corresponding powers. For all values of measured CF's the coefficients are 
calculated at each lag. The calculated coefficients depend on duration of transmitted radio-frequency pulse of IS 
radar, the shape of the signal power profile, instrumental parameters such as the antenna switch 'icstoring 
characteristic and others. The coefficients are used for determination of the height profiles of correction coefficients, 
on that normalized integrated CF are divided. The ionosphere parameters are determined by finding minimum of 
discrepancy between resulting NCF and covariance functions obtained from theoretical ones. This report presents the 
results of the checking of the correction algorithm by calculation of the initial NCF height profiles using ionosphere 
parameters obtained from IRI-95 and results of data processing, obtained by the Kharkov IS radar. 
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D3-11 
INVESTIGATIONS OF THE IRKUTSK INCOHERENT RADAR DIRECTIONAL PATTERN 

BASED ON RESULTS OF RADIO ASTRONOMICAL OBSERVATIONS 

A.V. Medvedev, A.V. Zavorin, V.P. Lebedev, B.I. Lubyshev, and V.E. Nosov 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

medvedev@iszf. irk. ru 

The Irkutsk incoherent scatter radar is a unique facility in Russia, and is designed for geophysical and radio- 
probing research on the upper atmosphere. The range of scientific problems tackled with this radar is very broad. 
Thanks to its huge potential and investigative capabilities, the radar represents an exceptionally sophisticated 
engineering facility, and a maximum possible knowledge of all its characteristics is necessary for carrying out 
accurate measurements of space environment parameters, and for scientific experiments. Of particular interest in this 
respect is the antenna system of the radar. This paper presents the main design features of the antenna, the technique 
for investigating the directionarpattern (DP) from cosmic radio sources, and research results on the DP from the 
"Cygnus-A" radio source. Examples are given of the typical errors of determining the coordinates of cosmic objects 
which are caused by inaccurate knowledge of the directivity pattern. The results obtained are useful for a correct 
selection of the IS radars operating modes, and for assessing its potential for investigating the ecological situation in 
the space environment. 

D3-12 
SEPARATION OF OVERLAPPING SIGNALS AT IONOSPHERIC WAVE SOUNDINGS 

K.G. Ratovsky and A.V. Medvedev 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

ratovsky@iszf. irk. ru 

The problem of separating interfering waves is of interest in different fields employing wave soundings of the 
medium. To solve this problem, a variety of methods are used: space-diversity reception (separation from the arrival 
angle), Doppler filtering (separation from the carrier frequency spectrum), as well as the separation of signals over 
time from the group delay. This paper investigates the interference of impulse signals. The following model of the 
interference pattern is adopted: the signal to be analyzed represents the sum of two signals, each of which is a replica 
of the emitted impulse with its own amplitude, phase and delay. By the separation is meant a correct determination 
of all parameters of the two signals. The proposed method of solving this problem implies determining the values of 
parameters which ensure a minimum standard deviation between the reflected signal and its model representation. In 
the absence of noise, the algorithm is useful for separating the impulses with an arbitrarily small overlapping. To 
verify the validity of the method in the presence of noise, a numerical simulation was carried out. Based on this, we 
plotted the dependencies of tlie error of determining the signal parameters on the noise level, and the delay 
differences of interfering signals. The dependencies were calculated for different relationships of amplitudes and 
phase differences of the two signals. The simulation made it possible to estimate the resolving power of the 
technique, and to compare it with other methods of determining overlapping signal parameters. In this paper we 
investigate the emitted impulses of different forms, and the simulation revealed that the form of the emitted impulse 
has a substantial influence on the methods resolving power. 

D3-13 
USE OF OBLIQUE-INCIDENCE IONOSPHERIC SOUNDING DATA 

TO DETERMINE ITS FINE STRUCTURE 

N.T. Afanasiev, A.A. Zhzhenykh, M.K. Ivelskaya, V.I. Sazhin, M.V. Tinin, and V.E. Unuchkov 
Irkutsk State University, Irkutsk, Russia 

vmt@api.isu.runnet.ru 

The fine structure of the ionosphere that is caused by the presence (at a regular background) of random electron 
density irregularities with spatial scales from a few kilometers to several tens of kilometers, can lead in particular to 
the excess of maximum observable frequencies (MOP) of communication along the path over maximum usable 
frequencies (MUF) corresponding to a "smooth" ionosphere. On the basis of solving the inverse problem, information 
about the excess of the MOF over the MUF can be used to specify the fine structure parameters of the ionosphere. 

We have developed a technique for determining the effective parameters of the fine structure with a Gaussian 
anisotropic spectrum of irregularities occupying the entire ionospheric layer and having the intensity proportional to 
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background values of electron density. A regular ionosphere is specified by a model updated to current conditions by 
a set of dedicated techniques using measurements of signal characteristics from an auxiliary arbitrary radio link. 

The technique was tested using oblique-incidence sounding data in a system of mid-latitude paths. We explore 
the possibility of determining, on this basis, the periods of an approximate constancy of the values of the effective 
parameters of the fine structure, which corresponds to the conditions of their consistent variation. 

This work was done with financial support of the RFBR, Grants No. 00-02-17780 and No. 00-15-98509. 

D3-14 
IDENTIFICATION OF DIRECT ULTRAVIOLET RADIATION IN MEASUREMENTS 

WITH THE SPECTROPHOTOMETER WITH A WIDE ENTRANCE APERTURE 

A.Yu. Shalin and A.V. Mikhalev 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

shalin_a@iszf.irk.ru 

The contribution from direct and scattered ultraviolet radiation (295-345 nm) is estimated in measurements 
with the spectrophotometer with a fixed entrance aperture (- 32° in the plane measure). It is shown that in a certain 
range of angular altitudes of the Sun and wavelength it is possible to identify from the recorded signals the 
component of direct ultraviolet radiation (UVR). The error associated with the contribution of scattered UVR at 
345 nm wavelength in the range of the Sun's altitudes 30-60° can be as high as 6-2%, and, accordingly, 15-3% at 
310 nm wavelength. The contribution of scattered radiation to the measured quantity becomes substantial at 
minimum solar altitudes in the short-wavelength part of the spectral range. 

The procedure of identifying direct UVR was applied in processing and analyzing the daily near-noon values of 
UVR recorded at Irkutsk during 1998-2000. The experimental data on the UVR annual variation amplitude obtained at 
Irkutsk (the range of solar angular altitudes is - 14-60°) were compared with calculated values of annual variation 
amplitudes of direct and scattered UVR. It is concluded that the observed changes in recorded UVR are to a greater 
extent correlated with changes in direct radiation. The proposed method of identifying direct UVR is intended for a 
patrol monitoring and investigation of long-lasting (such as interseasonal and interannual) variations of UVR. 

D3-15 
HF DOPPLER OBSERVATIONS DURING THE NORTH STAR ACTIVE PLASMA EXPERIMENT 

K.I. Gorely,* N.F. Blagoveshchenskaya,^ V.V. Klimenko,^ and P.V. Nagorsky* 
institute of Dynamics of Geospheres RAS, Russia 

gorely@idg.chph.ras.ru 
2Scientific Research Institute of Arctic and Antarctica, Russian Hydrometeorologic Committee, Russia 

nataly@aari.nw.ru 
^Norilsk Complex Magneto-Ionospheric Station, Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

klimenko. cmis@norcom. ru 
''Siberian Physical-Technical Institute, Tomsk State University, Tomsk, Russia 

nagorsky.rff@elefot.tsu.ru 

HF Doppler measurements during the NORTH STAR plasma injection experiment over Alaska have been 
conducted at a 7000-km transpolar path under the high auroral activity. The HF diagnostic path is located at a 
distance about 400 km from the plasma injection point that is possibly more than spatial dimension of the artificially 
disturbed region for experiments of this sort. 

Summarizing the experimental results from HF Doppler oblique ionospheric sounding during the NORTH STAR 
experiment one can distinguish the following: 

-Doppler effects produced by the plasma injection are not clearly evident, but it is not inconceivable that this 
injection affects on the development of the auroral substorm; 

-the rocket intersection of the E layer with the engine running, gives rise to the ionospheric modification 
manifesting itself as additional tracks on dynamic Doppler spectra; 

-Doppler data clearly show the dynamics if the substorm development over Alaska, whether it be natural or 
artificial origin. 
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D3-16 
INFLUENCE OF GLOBAL IRREGULARITIES OF IONOSPHERE ON THE DOPPLER SHIFT 

OF SEPARATE MODE OF RADIO LINK KHABAROVSK - IOSHKAR OLA 

B.A. Ivanov and A.A. Kolchev 
Mari State Technical University, Ioshkar Ola, Russia 

ivanov@marstu.mari.su 

The new method of simultaneous measurement Doppler shift, signal group delay and time of stationary for each 
mode of Ionospheric propagation of HP on the basis of use of periodic LFM signal is theoretically proved. Potential 
resolution of this method and a range of Doppler shift are determined. 

This method was applied at experimental diagnostics of dynamic processes In the ionosphere on the radio link 
Khabarovsk-Ioshkar Ola. It is established that during global irregularities on this radio link the basic contribution 
to shift of frequency brings horizontal moving tops of jumps of the mode propagation along a radio link. Values the 
Doppler shift were in a range a minus 1.2-2.8 Hz, the width of Doppler spectrum - 0.2-0.35 Hz, and the time of 
stationary - 10-50 s. It is revealed, that the width of Doppler spectrum grows, and the time of stationary decreases 
with growth of the order of the mode. 

Simultaneous measurement of the Doppler shift for mode 3F2, 4F2, 5F2, has allowed to estimate the speed of 
moving of global irregularities along a radio link which was equal to speed of moving terminator. 

This work was supported by the RFBR (99-02-17309) and the Ministries of Education. 

D3-17 
ESTIMATION OF PARAMETERS OF IONOSPHERIC IRREGULARITIES ON THE BASIS 

OF DISPERSIVE CHARACTERISTICS OF RADIO LINKS 

V.A. Ivanov, D.V. Ivanov, and A.A. Kolchev 
Mari State Technical University, Ioshkar Ola, Russia 

ivanov@marstu.mari.su 

In this paper results of experimental researches and modelling of pulse responses for ionospheric broadband radio 
links are considered. Researches of their dependence on dispersive properties of ionospheric radio links were carried out. 

On the basis of the carried out researches the new method of an estimation of parameters of ionospheric 
irregularities under a pulse responses of the ionospheric radio links with a band 1 MHz was offered. It was shown 
that at presence at a dispersive curve of stationary points the pulse response has peaks on a pedestal. Thus quantity 
of peaks equally to number of stationary points in a band of the channel, and the amplitude and duration is defined 
by behavior of a dispersive curve in vicinities of these points. Analytical expressions for an estimation of position, 
heights and duration of peak were received, and also heights of a pedestal and the errors of approach are appreciated. 
It is shown, that occurrence of stationary points on dispersive curves is caused by mesoscale irregularities. On an 
experimental dispersive curve the parameters of irregularities electronic concentration / - 2-10 km and 
DN/N - 0.001-0.0001 were appreciated. 

This work was supported by the RFBR (99-02-17309) and the Ministries of Education. 

D3-18 
INFLUENCE SEASONAL AND PERIODIC VARIATIONS OF TERMOSPHERIC PARAMETERS 

UPON NIGHT INTENSITY OF ATOMIC OXYGEN RED LINE 

R.A. Kononov and A.V. Taschilin 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

ruslan@iszf. irk. ru 

According to observed data, night moving of integral intensity of the upper atmosphere in red line 630 nm on 
average widths has a few typical particularities, such as reinforcements of phosphorescence around midnight and in 
before twilight periods. The appearance of these particularities and their characteristics depends on season, level of 
solar and geomagnetic activity. For the reason studies of mechanisms to generations of observed variations of red line 
emissions is executed calculation of change of these values on base of models ionospheric-plasmaspheric interaction 
for various geophysical agree (winter, summer, Fjo,? = 70, 150, 200). Model takes into account nitric-oxygen cycle of 
chemical reactions, which is main above 100 km and includes coordinated a description of ions (O"*", N+, H"^, He+, 
02"'', NO'^, N2'*'), of the temperatures of electrons and ions, of the photoelectrons and of the horizontal neutral wind. 
Analysis of calculations allows quantitative to value contribution of change the neutral composition, velocities winds, 
conditions of luminosity in process of shaping the observed night emissions of atomic oxygen in lines 630 nm. 
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D3-19 
ADAPTIVE REGIONAL MODEL OF TOTAL ELECTRON CONTENT 

V.V.Chernukhov, A.D. Bazarzhapov, and M.A. Mezhetov 
Irkutsk Military Aviation Institute, Irkutsk, Russia 

afra@iszf.irk.ru 

Adaptive regional total electron content space distribution model, based on the data of the IGS international 
network of GPS-stations is proposed in the report. The method of the spherical harmonic analysis with the selection 
of the spectrum of approximating harmonic with the greatest contribution was applied at creation of the model. The 
method essence consists in such spherical harmonics series spectrum selection when the harmonics, with orthogonal 
projection exceeding an input data errors level appropriate number of times, are used in an approximating function. 
The comparative estimation of results obtained by the least square process and proposed method has executed. The 
usage of the least squares process when solving the problem of the spherical harmonics analysis at reconstructing the 
space distribution of the total electronic contents because of the poor conditionality of normal equations system, 
results in considerable errors of approximating strongly dependent on selected the length of series. The selection of 
the spherical harmonics series spectrum with the greatest contribution allows to regularize the normal equation 
system solution and to increase its accuracy and stability. 

The model can be used to increase the accuracy of detecting satellite radio navigation system users in a relative 
navigation mode, at ionospheric monitoring etc. 

D3-20 
INTEGRAL REPRESENTATION FOR THE FIELD OF THE WAVE PROPAGATING 

IN A MEDIUM WITH RANDOM INHOMOGENEITIES OF DIFFERENT SCALES 

M.V.Tinin and S.N.Kolesnik 
Irkutsk State University, Irkutsk, Russia 

vmt@api.isu.runnet.ru 

In a theoretical description of the propagation of waves in randomly inhomogeneous media, various approximate 
methods are extensively used to describe the propagation in media with either large-scale or small-scale irregularities. 
In real conditions, the medium very often includes different-scale irregularities. In this connection, of considerable 
current importance becomes the problem of developing a method for describing the field of the wave propagating in a 
medium with different-scale irregularities. In a paper (Kravtsov Yu.A. and Tinin M.V. "Representation of a wave 
field in a randomly inhomogeneous medium in the form of the double weighted Fourier transform". Radio Science, 
35, No. 6, 1315-1322 (2000)), such a method was developed within the small-angle approximation. 

In this paper, using the method of the fifth parameter the wave equation is reduced to a parabolic equation. By 
employing - when solving this parabolic equation - the approach developed in the cited reference, we obtained an 
integral representation for the field of the wave propagating in a medium with different-scale irregularities. It was 
shown that the resulting solution is consistent with the geometrical optics method, the phase screen method, and 
with the Born approximation. Thus our developed method makes it possible to simultaneously take into account both 
strong intensity fluctuations caused by the presence of large-scale irregularities, and different diffraction effects 
(backscattering, for example) characteristic for the wave propagating in a small-scale medium. 

This work was done with financial support from the RFBR, Grants No. 00-02-17780 and No. 00-15-98509. 

D3-21 
MEASUREMENT RESULTS OF THE TEMPERATURE AND DENSITY OF 

NEUTRAL ATMOSPHERE AT HEIGHTS 90-110 km IN SUMMER 1999-2000 
USING ARTIFICIAL PERIODIC INHOMOGENEITIES 

A.V. Tolmacheva and V.V. Belikovich 
Research Radio-Physical Institute, Nizhny Novgorod, Russia 

ariadna@nirfi.sci-nnov.ru 

The results of atmosphere temperature and density measurements in summer 1999-2000 at height interval 95- 
110 km are presented. The measurements were carried out using artificial periodic inhomogeneities (API) of 
ionospheric plasma.' The periodic structure was creating by Sura facility. Short radio pulses during pauses between 
switching on the power transmitters sounded the API. The digital registration of the Bragg back scattered signal 
amplitudes was applied with height step ~ 1 km. At this height range the API relax in a process of an ambipolar 
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diffusion. It is possible to determine the atmospheric parameters on a height dependence of API relaxation time, in 
assumption of the thermal equilibrium. 

A height temperature and density profiles and their temporal variations were obtained. Time resolution was 
equal about of 5 minutes. The data were compared of the measurements, obtained in autumn and winter of 1990- 
1991. The effects of a sunrise and sunset on these parameters were investigated. The measurements carried out during 
the solar eclipse 11.08.1999 were analyzed. 

This work is supported by Russian Foundation of Basic Research under Grant 99-05-64464 and 00-05-64695. 

1. V.V. Belikovich, E.A Benediktov, N.P. Goncharov, and A.V. Tolmacheva, Diagnostics of the ionosphere and 
neutral atmosphere at E-region heights using artificial periodic inhomogeneities. J. Atmos. Sol. Terr. Phys., 
59, No. 18, 2447-2460 (1997). 

D3-22 
UPPER ATMOSPHERE PARAMETERS MEASUREMENTS 

USING ARTIFICIAL PERIODIC INHOMOGENEITIES 

A.V. Tolmacheva, V.V. Belikovich, and N.V. Bakhmet'eva 
Research Radio-Physical Institute, Nizhny Novgorod, Russia 

ariadna@nirfi.sci-nnov. ru 

The artificial periodic inhomogeneities (API) investigations, which were carried out in Research Radio-Physical 
Institute, Russia during last twenty-five years lead to appearance of some methods of the ionosphere and atmospheric 
parameter diagnostics. These methods were based on the action on the ionosphere by the powerful standing wave for 
creation of the periodic structures; sounding of the API by the short pulses and the registration of the amplitudes and 
phases of Bragg back scattered signals in dependence on altitude and time. The analysis of these characteristics gives 
a possibility to define some important parameters of the ionosphere plasma and atmosphere including an electron 
density, a vertical motion velocity in D- and E-regions, an electron and ion temperatures in the F-region, a 
detachment rate of electrons from negative ions in the lower ionosphere.' 

Methods of diagnostics using API have a high time resolution (1-2 minutes) and can easy carry out for 
investigation of the D- and E-regions, where the amplitude of the inhomogeneities is enough large one and the 
scattered signals is many greater then noise level. The results of measurements using Sura facility and applying of 
scattered signal digital registration with step about of 1 km in 1999-2000 are given. 

This work is supported by Russian Foundation of Basic Research under Grant 99-05-64464 and 00-05-64695. 

1. V.V. Belikovich, E.A Benediktov, N.P. Goncharov, and A.V. Tolmacheva, Diagnostics of the ionosphere and 
neutral atmosphere at E-region heights using artificial periodic inhomogeneities. J. Atmos. Sol. Terr. Phys., 
59, No. 18, 2447-2460 (1997). 

D3-23 
NEW WAY TO SPACE ERGODICITY PROBLEM AT INCLINED SOUNDIG OF RANDOM- 

INHOMOGENEOUS REFRACTED MEDIA 

A.G. Vologdin, V.D. Gusev, and L.I. Prikhodko 
Moscow State University, Moscow, Russia 

postmast@atmos.phys.msu.su 

Definition of the space probability characteristics of the waves, which propagate in random-inhomogeneous 
geophysical media, is impossible without ergodicity hypothesis, because repetition of the nature conditions is not 
realized. 

At inclined incidence waves on plane-layered random-inhomogeneous medium its proved the possibility to obtain 
the space statistical phase characteristics via averaging over horizontal straight line, instead of averaging over 
volume. This presents new and essentially more simple solution of the space ergodicity problem. That way permits to 
found statistical characteristics with arbitrary exactitude, because there are not limitations for increase of the Interval 
of averaging over horizontal line in conditions of indicated problem. One can value indispensable magnitude of the 
space interval from ergodicity condition's fulfillment with indispensable degree of exactitude. Its important on 
principle that this averaging gives the possibility to study stochastic fields (random functions of space coordinates) 
without masking of the regular properties. Use of new way to ergodicity permitted to show, that definition of space 
statistical characteristics on the time measurements can be implemented only in the presence of irregularities drift 
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with constant velocity. Therefore, one may count that Taylor's hypothesis, which ties in with hypothesis of 'frosty' 
turbulence, is proved. 

Application of new solution of the space ergodicity problem permits essentially to simplify the reception and 
working of space nature measurements at wave sounding of various layers atmosphere and ocean. 

D3-24 
OPTIMIZATION OF IONOSPHERIC PLASMA DRIFT VELOCITY MEASUREMENT 

BY INCOHERENT SCATTER TECHNIQUE 

L.Ya. Emelyanov 
Institute of Ionosphere ESM and ASU, Kharkov, Ukraine 

iion@kpi. kharkov. ua 

In this paper the peculiarities of ionospheric plasma drift velocity measurement using the quadrature components 
of the incoherent scatter signal correlation function are submitted. The results of modeling of influence of sounding 
pulse duration and characteristics of receiver filters on systematic error of velocity determination for different 
combinations of plasma parameters (electron T^, ion T; temperatures and percentage of light ions) are presented. 
Theoretical correlation functions of electron density fluctuations are used for modeling. Such modeling allows using 
of receiver filters which are optimal for concrete conditions of measurements depending on altitude range and 
geophysical conditions. The methods of decrease of errors are considered including the errors connected with the 
finite receiver bandwidth and transmitted pulse duration, with influence of possible signal phase change during radar 
range sweep in case of pulse sounding. 

It is possible to decrease considerably the root-mean-square error of measuring V^ at the upper ionosphere and 
to improve height resolution at altitudes of ionization peak for sounding by pulses with duration about 800 mcs due 
to choice of CF ordinates R{xk) with certain delays i^ < to account of a weight of each ordinate, to trapezoidal 
smoothing of a concrete amount of CF samples on radar range sweep. The improvement of accuracy is also provided 
with use of the ratio of unnormalized quadrature CF instead of their coefficients of correlation for calculation of V,/. 
Taking into account of possible difference of quadrature channels of output receiver section is provided with 
introduction of the correct coefficient that is obtained from the values of noise power on these channels outputs 
averaged over large interval in the end of the radar range sweep. 

The optimization allows extending the altitude range of the plasma drift velocity measurement. 
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Session D4.    RADIO-WAVE PROPAGATION IN IONOSPHERE 

D4-01 
MAGNETOSPHERIC DISTURBANCES, AND THE GPS OPERATION 

E.L. Afraimovich, O.S. Lesyuta, and I.I. Ushakov 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

afra@iszf. irk. ru 

We have investigated a dependence of the relative density of phase slips in the GPS navigation system on the 
disturbance level of the Earth's magnetosphere. The study is based on using Internet-available selected data from the 
global GPS network, with the simultaneously handled number of receiving stations ranging from 160 to 323. The 
analysis used four days from the period 1999-2000, with the values of the geomagnetic field disturbance index Dst 
from 0 to - 300 nT. During strong magnetic storms, the relative density of phase slips on mid latitudes exceeds the 
one for magnetically quiet days by one-two orders of magnitude as a minimum, and reaches a few and (for some of 
the GPS satellites) even ten percent of the total density of observations. Furthermore, the level of phase slips for the 
GPS satellites located on the sunward side of the Earth was by a factor of 5-10 larger compared with the opposite 
side of the Earth. The high positive correlation of an increase in the density of phase slips and the intensity of 
ionospheric irregularities during geomagnetic disturbances as detected in this study points to the fact that the 
increase is slips is caused by the scattering of the GPS signal from ionospheric irregularities. 

D4-02 
BACKWARD SCATTERING FROM THE STRATIFIED-IRREGULAR, 

NONSTATIONARY IONOSPHERE 

I.I. Orlov 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

orlov@iszf. irk. ru 

This paper addresses the backscattering of high-frequency radio waves from the stratified-irregular, 
nonstationary ionosphere. The electron density in this case is represented as two components. One describes a regular 
dependence of electron density on the height. This component is assumed to be stationary. The other component 
describes the nonstationary small-scale ionosjpheric structure that is responsible for the backscattering of high- 
frequency radio waves. 

The chief goal of this paper is to obtain expressions for the backscattered signal in the case of the presence of 
small-scale nonstationary irregularities by using the time description of the scattering process. The resulting 
expressions for signals at the receiver input take into account the contribution to the phase structure of the signal 
from the regular component of the ionosphere, while small-scale irregularities are responsible for the backscattering. 
Results of this research effort can be used in developing procedures of processing experimental data acquired by one- 
position incoherent scatter radars. 

D4-03 
SET OF TECHNIQUES FOR UPDATING THE BASIC MODEL OF THE IONOSPHERIC 

DECAMETRIC RADIO CHANNEL TO CURRENT CONDITIONS 

V.I. Sazhin 
Irkutsk State University, Irkutsk, Russia 

sazhin@physdep. isu. runnet. ru 

The basic model of the radio channel combines the method of characteristics for calculating the signal 
parameters, and the semi-empirical model of the ionosphere. On the basis of the estimating solution of the inverse 
problem, it was possible to develop a set of interrelated techniques for updating the input parameters of the model to 
current conditions from measured characteristics of the signal received on reference radio links. 
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A description of the new updating techniques that complement those proposed previously is given. Presented is 
the technique for updating the effective form of the electron density height profile N(h) in the peak region from 
measurements of signals from the Earth's artificial satellites of the global positioning system (GPS). An evaluation 
of the updating efficiency was carried out for the critical frequency of the ionosphere from vertical-incidence 
sounding data. By using, as an auxiliary path, radio links with reception of signals from broadcasting stations, a 
technique was developed for specifying the critical frequency and the height of the ionospheric maximum, as well as 
the effective form of the N(h) profile in the main absorbing ionospheric D region from measurements of parameters of 
the angular spectrum and the signal field strength. 

The fact that the complex includes several techniques for specifying the values of separate input parameters of 
the model ensures the conduct of a verification and consistent improvement of the correspondence of the model and 
actual values of the parameter, and improves the updating efficiency. It is shown that the application of this complex 
makes it possible to considerably reduce the errors in describing by the model the current state of the radio channel. 
The updated model can be further used in a spatial region and a time interval determined by corresponding 
correlation radii of the main ionospheric parameters. 

This work was done with financial support of the RFBR, grant No. 00-15-98509. 

D4-04 
ON ASYMMETRY OF DISTRIBUTIONS OF REFRACTION INDEX 

IN EASTERN REGIONS OF RUSSIA 

N.Ts. Gomboyev, A.S. Batoroyev, and V.E. Munkoyev 
Department of Physical Problems, Buryatian Scientific Center SB RAS, Ulan-Ude, Russia 

ofp@bsc. buryatia. ru 

For the first time for a vast territories of Eastern Siberia, the North and Far East of Russia evaluation and 
analysis of refraction index N of atmosphere near ground surface and its asymmetry coefficient A have been 
conducted according to 10-year data at 29 aerological stations. To know peculiarities of N distribution is necessary 
for calculation VHF paths - of communication lines,  and besides for more accurate and precise definition of 
refraction  model   of  atmosphere.   Let  us  take  asymmetry  weak  (inconsiderate)   at  0 < \A\ <, 0.25,   moderate  at 
0.25 < |i4| <: 0.5 and strong at \A\ > 0.5'. In accordance with these criteria N distribution was typified depending on 
A (Table). 

Table 
Reiteration of N distribution types depending on A irrelevantly of the time of a day in percents 

of total number of stations (%) 

Types of distribution 
Subtypes of 
distribution 

Seasons (of the year) Average 

1 1          IV VII 1         X annual 

Normal - 40.9 51.6 52 38.7 45.8 

Negative asymmetrical 
Moderate 

Strong 
2.7 
5.5 

9.8 
8.0 

5.7 
13.2 

12.9 
10,7 

7.8 
9.4 

Positive asymmetrical 
Moderate 

Strong 
29.1 
21.8 

17.9 
13.4 

16.0 
12.3 

10.7 
.   26.9 

18.4 
18.6 

Three main types: normal, negative and positive asymmetrical are defined. As we see more than half of all cases 
of N distribution are asymmetrical, and reiteration of positive asymmetry is twice more frequent than of negative 
asymmetry. There are only 46% of normal distribution. Seasonal and diurnal A variations are not regular. It can be 
noted that large negative values of A are more frequent in summer, and large positive ones - in winter. The centers 
of cold (Verkhoyansk, Oimyakon) are the exceptions where large negative A values are observed only in winter 
season. For coastal regions (Nagayeva Bukhta, Ayan, Poronaysk) larger negative asymmetry in N distribution is 
(more) characteristic not only in summer, but also in spring months. 

Thus, the results of the work disprove the opinion of normal N distributions, which existed earlier, and show 
the necessity to use more complicated lows of distribution of random values for their approximation. The paper 
presents Tables of diurnal and seasonal A values, the results obtained are compared with asymmetry of distributions 
of the corresponding meteorological parameters. 

1. N.V. Kobysheva    and    G.Ya. Narovlyansky,    Climatological    processing   of   meteorological    information. 
Gidrometeoisdat, Leningrad, 1978. 
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D4-05 
ON SIGNAL STRUCTURE OF THE OVER-THE-HORIZON SEA SURFACE RADAR 

M.V. Ignatenko and M.V. Tinin 
Irkutsk State University, Irkutsk, Russia 

vmt@api. isu. runnet. ru 

Obtaining information about the state of the sea surface using HP radars has been the subject of intense 
investigations during the past several decades. As a result of experimental and theoretical research, it was ascertained 
that the spectrum of the signal scattered by the sea surface has two (and sometimes more) peaks. These peaks aj^pear 
as a result of the Bragg scattering from sea waves with the wavelength of about half the sounding signal wavelength. 
The height of these peaks is proportional to the height of sea waves. 

Most theoretical investigations made to date have adopted, as the incident wave, a plane wave with a certain 
wave vector. In real conditions, however, with the finite beam width, the ionosphere-reflected beam of waves of a 
finite width is usually incident on the scattering sea surface, which must be taken into account when investigating 
the form of the spectrum and processing it by extracting information about the sea surface. 

This paper investigates the scattering of fluctuating ionospheric radio waves from the sea surface by taking into 
consideration the finiteness of the beam of the receive and transmit antennas. A numerical simulation is used to 
investigate the influence of the finiteness of the beam width, the time of coherent integration, and ionospheric 
Irregularities on the structure of the spectrum of the received signal of the overt-the-horizon sea surface radar. 

This work was done with financial support from the RFBR, grants No. 00-02-17780 and No. 00-15-98509. 

D4-06 
RESEARCHES OF TIME-AND-FREQUENCY CHARACTERISTICS OF PEDERSEN MODES 

ON THE RUSSIAN OBLIQUE CHIRP SOUNDERS NETWORK 

V.A. Ivanov,* N.V. Ryabova,* D.V. Skvortsov,! I.N. Poddel'skiy,^ and S.V.Rozanov^ 
'Mari State Technical University, Ioshkar-Ola, Russia 

ivanov@marstu. mari.su 
■^Institute of Space Researches and Radio Wave Propagation FEB RAS, Magadan, Russia 

Interest to research of the top beam (Pedersen mode) is caused by its sensitivity to regular and casual variations 
of electronic concentration near to maximum of an F-layer in which area the quasi-critical beams are propagated. 
Measurements were carried out on the Russian network oblique chirp sounders. Two subauroral radio links of similar 
distances (5.7 Mm) are chosen: Khabarovsk-Ioshkar Ola, Magadan-Ioshkar Ola. In the report results of researches 
of daily variations of Afp Pedersen (2F2p) received during round-the-clock supervision in November 1998 and May 
1999. Correlation analysis Af,, and 3 hour indexes of magnetic activity Kp were carried out. It is determined, that in 
November there is the significant correlation between Afp and Kp. Correlation is p^ax = 0-6 for radio link 
Khabarovsk-Ioshkar Ola and p^ax ~ 0-7 for a radio link Magadan-Ioshkar Ola. In May the correlation peak was not 
found out. Correlation between Afp and Kp specifies the important role of ionospheric irregularities in formation of 
the top beam. Time shift between maximums of correlation of two radio links was - 6 hours. Synthesis of beam 
trajectories for model of an ionosphere of Standard Ionospheric Model-88 has allowed to determine a position of tops 
of hopes and to estimate the speed of moving of disturbances which appeared equal 140-100 km/h. This work was 
supported by the Russian Foundation for Basic Research (project No. 99-02-17309) and the Ministries of Education. 

D4-07 
ADAPTATION CAPABILITIES OF THE IRI FOR HF PROPAGATION 

G.V. Kotovich and S.Ya. Mikhailov 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

uzel@iszf. irk. ru 

The application of the IRI model in predicting the Maximum Usable Frequency (MUF) on paths of different 
extent is discussed in Ref. 1. Its implementation by PC software renders this model attractive for forecasting the 
MUF both in the long-term prediction mode and by adapting this model to current conditions. When calculating the 
channel capacity, it is necessary to predict, in addition to the MUF, the delays as well. 

In this paper we investigate the delays and the number of rays at lower-than-MUF sounding frequencies 
obtained both in calculations of propagation characteristics using the IRI model and in experiment. It is shown that 
the radio ray trajectories are affected considerably by the lower-lying ionization. Under conditions of the horizontal 
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ionospheric iniiomogeneity, the variation of the equal electron density levels along the path in the transition region 
(from the E to F layer) should be taken into account when calculating the ray trajectory. An analysis is made of the 
state of the ionosphere obtained in the IRI model for the transition hours when the path traverses the solar 
terminator. It is shown that with the currently existing adaptation scheme in the IRI model according to vertical- 
incidence sounding data, when calculating the one-hop propagation at frequencies close to the MUF the low angle 
ray is absent during the transition hours, whereas it is observed on experimental oblique-incidence sounding 
ionograms. The spatial distribution of electron density in the IRI model is compared with modeling results derived 
from the Semi-Empirical Ionospheric Model (SEIM)^ under the same adaptation conditions. The criterion for 
assessing the adaptation capabilities of models is provided by a comparison of calculated oblique-incidence ionograms 
with experimentally observed ones and analysis ray trajectories at separate frequencies. The possibility of 
simultaneously using vertical incidence and oblique incidence ionograms in diagnosing the spatial distribution of 
electron density is discussed. 

1. G.V. Kotovich, V.I. Kurkin, S.Ya. Michailov, et al. Proceedings of ISRP, Quingdao, 239-242 (1997). 
2. V.M. Polyakov, V.E. Sukhodolskaya, M.K. Ivelskaya, et al. A Semi-Empirical Ionospheric Model. MGK, 

Moscow, 1986 

D4-08 
CALCULATION OF THE COMPLEX REFLECTION COEFFICIENTS 

AND FIELD'S STRUCTURE IN INHOMOGENEOUS ABSORBING IONOSPHERE 
BY THREE - DIAGONAL MATRIX ALGORITHM 

L.I. Prikhodko, V.D. Gusev, and A.G. Vologdin 
Moscow State University, Moskow, Russia 

postmast@atmos.phys.msu.sii 

The account of the absorption of ionospheric waves, due to the losses caused by the collisions between electrons 
and neutral particles and ions, is necessary in problem of the ionospheric propagation. It is known, that the effective 
electron collision frequency changes with the altitude z. This brings great difficulties to the resolving of the 
boundary problem for wave equation. 

For the common admission model for the isotropic plane-layered ionosphere the complex permittivity writes: 

Ec (o), 2) = 8((J0, z) + z(l - E(CO, Z)) — , (1) 
CO 

where E(Q), Z) and Veff((o, z) are the profiles of the permittivity and the effective electron collision frequency, co - 
frequency of radio sounding. 

For the account of the diffraction effects and the complicated wave phenomena is necessary the precise solution 
of the Helmholtz equation for the function (1), or the numerical modeling of the boundary problem. In the present 
paper Three - Diagonal Matrix Algorithm (TDMA) is used for the calculations of the complex reflection coefficients 
and the field's structure in the inhomogeneous medium. By means of numerical simulation of the indicated wave 
characteristics one may investigate as the cases of partial, as that of almost full wave reflection from the layer and 
determine the reflection coefficient dependence on the frequency. 

For the isotropic plane-layered ionosphere and the scalar monochromatic waves in the case of vertical probing of 
the layer (O < 2 < L) one can write the Helmholtz equation for the complex field amplitude E: 

SE_ 
dz" 

+ k\{<^,z)E = 0 (2) 

with the boundary conditions at the lower (z=0) and upper (z=L) bounds: 

^-ik{2-E{0)),     ^ = -ikE{L) (3) 
dz dz 

From the numerical solution for (2), (3) one finds the complex reflection and propagation coefficients and the 
field's structure. In this paper these calculations are presented for the parabolic ionospheric layer E with the different 
profiles of Veff from z. 

Notice, that using this method, we can consider the reflection from the arbitral profiles E and Vcff because we 
don't need the fundamental system of solutions (2). 
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Sessions E1-E4.    STRUCTURE AND DYNAMICS OF THE MIDDLE 
ATMOSPHERE 

E-03 
INFLUENCE OF STRATOSPHERIC WARMING ON THE PARAMETERS OF THE MIDDLE 

AND LOW ATMOSPHERE 

V.V. Koshelev, G.A. Zherebtsov, N.A. Abushenko, S.A. Tashchilin, A.V. Mikhalev, R.A. Kononov, 
I.V. Medvedeva, A.Yu. Shalin, E.L. Afraimovich, and O.S. Lesuta 

Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 
koshelez)@iszf. irk. ru 

The  complex  observation   results  of  atmospheric  parameters  are  presented  above  Siberia  territory  during 
November - December of 2000-year period. Experiment research data have been got with the help of: 

- Remote sensing of atmosphere (space and time distribution of temperature and total ozone content). 
- Net of GPS stations (total content concentration electron and inhomogeneity in ionosphere structure) 
- The plant for measurement of atmosphere intensity emission on the 557.7 and 630.0 nm band. 
- Photometry system for measurement spectral intensity of sun ultraviolet in 290-340 nm range. 
According to the results of observation it is possible to find out the stratospheric warming influence effects on 

the parameters middle and low atmosphere surely. The shortly consider the bottom of interaction. 

E-04 
ACTIVE RADIATION ATMOSPHERIC CONSTITUENTS IN THE ATMOSPHERIC DEPTH 

OVER CENTRAL EURASIA 

V.N. Aref'ev,' F.V. Kashin,* and V.K. Semyonov^ 
^Institute of Experimental Meteorology, SPA "Typhoon", Obninsk, Russia 

las@iem.obninsk.ru 
^Kyrgyz State National University, Kyrgyzstan 

svk@it. kg 

An analysis of 15-20-year measurement results of water vapor, ozone, nitrogen dioxide total contents, height- 
averaged carbon dioxide concentration and atmospheric spectral transparency (AST) in the visible wavelength range 
was made by the up-to-date methods of mathematical statistics. 

The character and several causes of variations of radiation-active atmospheric constituents (water vapor, carbon 
dioxide, ozone, nitrogen dioxide and aerosol) in a scantly explored central part of the Eurasian continent are studied. 
It has been stated that the paired coefficients of the linear correlation characterize in main the extent of coincidence 
of seasonal variations extreme times. The linear trends are determined: a positive one for water vapor (1.1 ± 0.6), 
carbon dioxide (0.56 ± 0.18), nitrogen dioxide (0.26 ± 0.03), AST (0.55 - 0.36 ± 0.06) and a negative one for ozone 
(0.40 ± 0.09)% per year. During the observation period an average annual total content of water vapor increased by 
about 21% (0.235 g/cm^), of nitrogen dioxide by about 9.8%, a carbon dioxide concentration increased by about 
13% (43.5 ppm) and ozone content decreased by about 7% (24 D.U.). 

Periodic oscillations of different duration have been revealed. All the atmospheric constituents studied have 
harmonics of 6 and 12 months connected with seasonal variations. Quasi-biennial (21-27 months) oscillations 
connected with the stratospheric circulation are explicitly traced in the stratospheric components (ozone and nitrogen 
dioxide). A weak quasi-biennial harmonic is found in carbon dioxide, the content of which in the stratosphere does 
not exceed 10% of its value in the whole atmosphere. Water vapor, carbon dioxide and AST have also quasi-triennial 
(35-37 months) oscillations. Harmonics with the periods of 51-54 months typical of the El Nino phenomenon were 
registered for the tropospheric components - water vapor, carbon dioxide and AST. Long-period oscillations 
controlling considerably a year-to-year variability are divided into two groups. For nitrogen dioxide and carbon 
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dioxide these are 7-year (81 and 84 months) harmonics, their nature being still unclear. The harmonic for carbon 
dioxide is more than the annual one. The harmonics with the period of 8.5-9 years (102, 106 and 110 months) are 
peculiar for ozone, AST and water vapor. The periods of these harmonics are close to the time interval between two 
most powerful eruptions of the El Chichon and Pinatubo volcanic eruptions that had a noticeable impact on the 
radiation-active atmospheric constituents, and close to an 11-year periodicity of the solar activity. 

From the analysis of the experimental data it follows that during 1986-1987 all the atmospheric constituents 
measured, but AST, had some noticeable differences as compared with other years of observations: water vapor and 
nitrogen dioxide had a sharp increase of contents and carbon dioxide, in contrast, had a sharp decrease of 
concentration, ozone had a disturbance in a quasi-biennial cycle. 

To describe the variations in mean monthly and average annual values of the atmospheric constituents studied 
statistical models with empirical parameters obtained on the basis of the experimental data were used. 

The studies were carried out under the financial support of the Russian Foundation for Basic Research (Grants 
Nos. 99-05-64275 and 00-07-90092) and International Science and Technology Center (Grant ISTC KR-157-98). 

E-05 
STUDY OF THE EFFECT OF GRAVITY WAVE PROPAGATION 

ON MINOR SPECIES DISTRIBUTION IN MIDDLE ATMOSPHERE 

Jiyao Xu 
Laboratory of Space Weather, Center for Space Science and Applied Research, 

Chinese Academy of Sciences, Beijing, China. 

The paper aims to study the effect of gravity wave propagation on atmospheric trace gas distributions in 
mesosphere and lower thermosphere. Two models are used in this research. One is a linear three-dimensional 
photochemical-dynamical coupling inertia gravity wave model. Another is a two-dimensional, time-dependent, 
nonlinear, compressible, diabatic, nonhydrostatic photochemical-dynamical gravity wave model. Important 
photochemical reactions in middle atmosphere are considered in these models. The models include diabetic process 
produced by photochemistry and the effect of gravity wave on atmospheric chemical species. In the second model, the 
pseudospectral method is used in the horizontal direction and the finite difference approximations are used in vertical 
direction z and time t. And FICE method is used to solve the model. The calculations show that the gravity wave 
propagation can induce large fluctuations of oxygen compound and hydrogen compound in mesopause region. Gravity 
waves can change the distributions of atmospheric species in mesopause region where the oxygen compound has great 
vertical gradient. The effect of gravity waves on the distributions of atmospheric species in night is greater than that 
in daytime. 

1. Jiyao Xu, et al., The loss of photochemical heating caused by gravity waves in the mesopause region, J. 
Atmos. Solar-Terr. Phys., 62, 37-45 (2000). 

2. Jiyao Xu, The study of the gravity wave instability induced by photochemistry in summer polar mesopause 
region, Chinese Science Bulletin, 45, No. 3, 267 (2000). 

3. Jiyao Xu, The Influence of Photochemistry on Gravity Waves in the Middle Atmosphere, Earth, Planets and 
Space, 51, 855 (1999). 

4. Jiyao Xu, A.K. Smith, and G.P. Brasseur, The effects of gravity waves on distributions of chemically active 
constituents in the mesopause region, J. Geophys. Res., 105, No. D21, 26593-26602 (2000). 

E-06 
LOWER THERMOSPHERE TEMPERATURE BEHAVIOR DURING WINTER 

STRATOSPHERIC WARMING 

V.M. Ignat'ev and S.V. Nickolashkin 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

nikolashkin@ikfia.ysn.ru 

The behavior of lower thermosphere temperature is considered during stratosphere warming above Northeast 
Siberia in February-March 2000. The measurements of temperature were carried out by the new built Fabry-Perot 
spectrometer on a thermal broadening of emission 557.7 nm [OI] in moonless periods on optical station Maimaga 
near Yakutsk (63N, 129.7E). The spectrometer had the aperture of 140 mm, free spectral interval is 0.0104 nm, 
instrumental width - 0.0015 nm. The data on temperatures of stratosphere at levels 50, 10 and 2 mb were obtained 
from NCAA via the Internet. A minor type stratospheric warming in January - February 2000 began on high 
altitudes  and   it  obviously  covered   large  atmosphere   layer  including  lower  thermosphere,   a  mesosphere  and 
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stratosphere and was spread downwards with decreasing amplitude Temperature of lower thermosphere has increased 
in February approximately on 40 K (20%) in a maximum of warming and was kept at least up to the end of February 
though warming to this time already has disappeared. 

At March 2000 the second stratosphere warming was began. It is supposed, that from this moment the 
penetration of planetary scale wave disturbances in lower thermosphere became impossible that has resulted in its 
monotonic cooling at the rate 8 K/day at absence of other additional sources of a thermal energy. These outcomes 
allow us to make a conclusion that the planetary scale wave disturbances under certain satisfactory conditions can be 
spread up to lower thermosphere heights. 

E-07 
RESEARCH OF SPATIAL-TEMPORAL CONNECTIONS BETWEEN METEOROLOGICAL PARAMETERS 

OF STRATOSPHERE AND TOTAL OZONE DYNAMICS 

A. Yu.Belinskaya, Ed. S.Kazimirovsky, and N. A. Abushenko 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

bai@iszf.irk.ru 

Problem of the interrelation between the thermodynamics of stratosphere and total ozone content (TOG) 
variations has been discussed for a long time. However, both numeral models and the results of observations don't 
permit to consider this problem solved. East-Siberian region is especially interesting due to its climatic conditions 
(center of winter anticyclone) and due to very low TOG observed in some winters. The research has been carried out 
with the used of satellite data of the vertical sounding of atmosphere by TOMS and TOYS over East-Siberian region. 
Both TOG variations response to the stratospheric warming and the influence of thermodynamic regime of middle 
stratosphere on ozone has been considered. The results obtained witness about the presence of the spatial-temporal 
interconnections between the TOG variation and meteorological parameters of low and middle stratosphere. 

E-08 
ADAPTIVE FORECASTING OF THE OZONE LAYER DYNAMICS 

I.Yu. Sakash, V.B. Kashkin, and J.P. Lankin 
Krasnoyarsk State Technical University, Krasnoyarsk, Russia 

lan7@mailru. com 

Ozone is a small atmospheric admixture, it makes up only 0.64x10 of the entire atmosphere. However 
significance of ozone in atmospheric processes is great enough to causes large interest to oscillatings of its 
concentration, related to processes of its formation and breaking down. Being optically active gas ozone takes up 
ultraviolet Sun radiation (range 200-300 nm) in the main, determines thermal behavior of stratosphere, essentially 
influences temperature stratification and prevents the entry of biologically active ultraviolet radiation onto the Earth 
surface. 

Currently interest to the problem of atmospheric ozone has essentially increased in connection with clearing up 
the possibility of anthropogeneous influencing on its content. The probably changes coordinate with some global 
climatic consequences. 

Ozone influence on the climate has very complex nature because to feedback processes which define heat 
exchange in atmosphere due to radiation transfer, circulation and stirring. A detailed estimation of possible influence 
mechanism for ozone can be obtained as a result of systematic observations, development and realization of enough 
reliable physical and mathematical models. Among of the most effective methods of adaptive models construction is 
up to date neuroinformatics methods,' permitting modeling and creation of expert systems. 

1. T.F. Baskanova   and  J.P. Lankin,   Algorithm   of  selfadaptation   for   neuron   nets   with   search   behavior. 
Information of high schools. Physics, 6, 49-54 (2000). (In Russian) 
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E-09 
SENSITIVITY OF STRATOSPHERE AND MESOSPHERE CLIMATE TO OBSERVED 

CHANGES OF OZONE AND CARBON DIOXIDE CONCENTRATION 

E. M. Volodin 
Institute for Numerical Mathematics RAS, Moscow, Russia 

volodin@inm. ras. ru 

Troposphere-stratosphere-mesosphere general circulation model climate is studied with its sensitivity to observed 
increasing of carbon dioxide everywhere and to decreasing of ozone in the stratosphere and mesosphere. The model is 
capable to reproduce main features of observed stratosphere-mesosphere circulation, including reducing of easterly 
and westerly winds with height in the mesosphere and colder summer upper mesosphere than winter upper 
mesosphere. 

For prescribed increasing of carbon dioxide by 5% per decade and decreasing of ozone by 5% per decade in the 
layer 200-0.003 mb, model trend of zonal wind and temperature in the stratosphere in tropics and northern 
hemisphere midlatitudes is not far from that one calculated from Randel stratospheric analyses for 1979-1996. In the 
mesosphere, model trend of temperature is not far from that one observed with lidar in France in 1979-1991. 

Maximum cooling near 4 K par decade occurs at 60-65 km height. The impact of ozone to total model trend of 
temperature in the mesosphere is 2-3 times greater than the impact of carbon dioxide. Model shows that changes of 
ozone and carbon dioxide induces significant increasing of relative humidity in the summer polar upper mesosphere. 

E-10 
RECONSTRUCTION SPATIALLY-TEMPORARY DISTRIBUTIONS OF METEOROLOGICAL 

FIELDS ON OBSERVATIONAL DATA 

E.G. Klimova 
Institute of Computational Technologies SB RAS, Novosibirsk, Russia 

klimova@ict. nsc. ru 

The problem of reconstruction spatially-temporary distributions of meteorological fields on observational data 
with the use of forecast models of atmosphere is called the data assimilation problem. One of the most perspective 
approaches to a problem of the meteorological data assimilation is the application of the Kalman filter theory. 
Algorithm of a Kalman filter allows on sequence of observations for various instants and forecast model, which is 
considered as dynamical - stochastic system to receive an optimum evaluation of a state of atmosphere in a sense of a 
minimum mean-square of an estimation error. A serious problem at application of the Kalman filter algorithm to 
actual forecast models is the high order of the forecast errors covariance matrixes, used in this algorithm. 

In the report the simplified mathematical models of processes in atmosphere used for calculation of forecast 
errors covariance matrixes are considered, the properties of these models are investigated. It is supposed that the 
forecast implements with the help of the regional model based on full equations. The results of numerical experiment 
are presented. 

E-U 
THEORETICAL SIMULATION OF FAR WAVE ACTION OF ANTARCTIC OZONE SOURCE OF 

ATMOSPHERIC THERMAL TIDES ON THERMOHYDRODYNAMIC STATE OF THE UPPER ATMOSPHERE 
OF NORTHERN HEMISPHERE 

A.A.Gavrilov,* A.P.Kapitsa,^ and O.V.Kaidalov* 
^Scientific-Production Association "Typhoon", Obninsk, Russia 

a_gavrilov@hotmail.com 
■^Moscow State University, Moscow, Russia 

Technology to reveal a mechanism of the far wave action (teleconnection in foreign publications) of anomalous 
changes of the Antarctic ozone source (h = 15-50 km) of atmospheric thermal tides on thermohydrodynamic state of 
the mesosphere and lower thermosphere (h = 80-110 km) of Northern Hemisphere is presented. The technology is 
based on the non-steady-state model of tides, which is developed by authors and takes into account the large-scale 
variations of ozone content by the latitude and longitude for the calculation of a source. 

Numerical experiments with the developed model show that the non-steady-state tidal disturbances initiated by 
the Antarctic ozone source of tides propagate nearly to horizontal in the meridian direction into the Northern 
Hemisphere.   After 5-8 twenty-four-hour periods they reach to the high-latitude lower thermosphere of the Northern 
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Hemisphere.    It is shown that the energy and momentum fluxes generated by the propagating tidal disturbances 
cause a change of the background thermohydrodynamic state of the polar mesosphere and lower thermosphere. 

Theoretical and experimental investigations of the correlation between the seasonal changes of the Antarctic 
ozone source of atmospheric tides and the variations of parameters of the twelve-hour tidal wind in the middle- 
latitude lower thermosphere of the Northern Hemisphere which are obtained with the remote radiophysical methods 
have been carried out. 

E-12 
DYNAMIC REGIME DIAGNOSIS AT THE MESOSPHERIC-THERMOSPHERIC HEIGHTS 

USING THE IONOSPHERIC AND GEOMAGNETIC DATA 

A.B. Vinitsky 
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS, Stecolny, Magadan, Russia 

The mesospheric-lower thermospheric heights are least accessible for the direct experimental methods of 
atmospheric dynamic research. It does actual to use indirect methods, which allow to determine various 
characteristics of dynamical regime at this heights. 

In this investigation the methodical principles of dynamical regime diagnosis are proposed. They are based on 
the experimental relationships between ionospheric D, Es, F regions and geomagnetic characteristics. The constructed 
circulation scheme at the stratospheric-thermospheric heights in the form of space inclined, mowing in different 
directions, thin atmospheric layers is also used. This scheme was constructed on the basis of existent experimental 
wind data and agreed the dominant motions at different heights. Zonal and meridian wind coupling at the heights 
80-110 km due to this scheme gives the double whirl wind structure at the hemisphere and allows to adjust the wind 
and Sq-electric currents systems. The analysis of the observed agreeable variations of height, frequency, probability 
parameters of D, Es, F layers and geomagnetic field elements, times of their extreme daily value gives possibility to 
estimate the deformations of space inclined wind structure. Particularly, it is possible to estimate the variations of 
turbopause level, vertical motions and thermospheric neutral gas composition. 

E-13 
ACOUSTIC GRAVITY WAVES IN THE LOWER IONOSPHERE: OBSERVATIONS 

USING API TECHNIQUE AND THE THEORETICAL EVALUATIONS 

N.V. Bakhmet'eva and G.I. Grigor'ev 
Research Radio-Physical Institute, Nizhny Novgorod, Russia 

natali@nirfi.sci-nnov.ru 

Acoustic gravity waves (AGW) and their ionospheric signature have been studied for many years. We presents 
some results of determination of AGW parameters in terms of measurements vertical velocity V, temperature T and 
density p of neutral gas at the height range 90-120 km. The measurements have been carried out in 1990-1992 near 
Nizhny Novgorod (56.15°N, 44.3°E) using SURA heating facility by API technique. The method bases on the 
measurements of amplitudes and phases of back scattered signals from artificial periodic inhomogeneities (API or 
ionospheric arrays)>. On base on these values V, T and p some AGW characteristics as vertical wavelengths, periods, 
amplitudes and phase velocities were determined. A spectral analysis of the time series gave evidence for dominant 
periods in the range of 15 min and 4 h. The vertical wavelength varied from 3 to 20 km. The relative amplitudes of 
the T and p variations amounted to 3-30%. It has been supposed the quasi-periodic oscillation in the measured 
atmospheric parameters was caused by AGW propagation. The measured relative amplitude is compared with 
theoretical evaluation for AGW based on the dispersion and polarization relations for the linear AGW theory^. The 
comparison shows the experimental data agree well with theory for short-period waves. For long-period waves more 
detail evaluations with allowance for vertical and horizontal winds, nonlinear wave interactions and use real profiles 
of neutral temperature will be done. 

The work was supported by Russian Foundation on Basic Research under Grant No. 00-05-64695. 

1. N.V. Bakhmet'eva, V.V. Belikovich, E.A. Benediktov, V.A. Bubukina, and Yu.A. Ignat'ev, Investigation of 
wave motions in the lower ionosphere by the method of the resonance scattering of radio waves from artificial 
periodic inhomogeneities. Radiophysics and Quantum Electronics, 40, No. 3, 196-205 (1997). 

2. G.I. Grigor'ev, Acoustic gravity waves in the Earth atmosphere. Izvestiya VUZov. Radiophysics. XLII, No. 1, 
3-25 (1999). 
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E-14 
STUDYING OF DYNAMIC OF STRATOSPHERIC WARMING IN ASIATIC REGION 

ON BASE SATELLITE OBSERVATIONS 

V. V. Koshelev, N. A. Abushenko, and S.A. Tashchilin 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

koshelev@iszf.irk.ru 

The power stratospheric warming have been analyzed the bases on satellite data observation of generation, 
development and disappearance of thermal-pressure structure low and middle stratosphere till 26 Novembei- until 15 
December 2000. For studying have been used data about temperature and geopotential values on the standard 
isobaric levels 10, 20 and 30 GPa from TOVS/NOAA. The observations have been took measurements above region 
with coordinates 30-70° latitude and 75-140° longitude (North hemisphere). The satellite information had been 
received on the station of Center of Remote Sensing (Institute of Solar-Terrestrial Physics SB RAS), twice of day 
(04-05 a.m. and 04-05 p.m. of local time). The origin of stratospheric warming in beginning moment on level 
10 GPa have been noted in low latitudes in this region (30-35° latitude 100-120° longitude). The migration was 
observated during evolution of warming in meridian direction to north latitude 65°. The temperature in center 
warming zone on the 10 GPa level exceeded mean value on 20-25 K in maximal phase of development this 
phenomena. The shifting of base warming zone was noted in the beginning on the lower levels (20 and 30 GPa.) to 
east direction (120-135° longitude) and after that northern-west direction (55-60° latitude). 

E-15 
MICROWAVE ULTRAREFRACTOMETRY OF THE ATMOSPHERE 

R.Z. Sharipov and A.V. Alekseev 
Pacific Oceanological Institute FEB RAS, Vladivostok, Russia 

avaleks@febras. marine.su 

The statistic data of refractive index formed from long sets of continuous observations are presented for the 
electromagnetic waves with 10 GHz frequencies. The very index is the integral parameter of meteorological state of 
the atmosphere. Its variations can characterize different processes in the atmosphere. The refractometer with the 
active range 10 GHz was used. The additional modification and design were made for the high sensitivity and 
stability. As a result the refractive index was detected with the error not more 0.05%. There are the intensive 
oscillations of the refractive index with different periods from the analyzing of the long set data. As a rule the 
oscillations are generated by typhoons and earthquakes before two or three days of their appearance if the amplitude 
of the earthquakes is approximately five or six amounts in the Richter scale. The short period oscillations are 
connected with the motion of atmospheric cyclone fronts but the long period ones can be interpreted as earthquake 
precursors. The identification of typhoons and their comparison with the oscillations of refractive index were made 
on the base of the satellite maps. The long period oscillations were compared with the data of the National 
Earthquake Information Center (NEIC, USA). 

The real phenomenological mechanism is discussed for the intensive variations of the refractive index. The very 
mechanism includes modulation of lithosphere-atmosphere coupling by the tidal gravitation forces. This mechanism 
can be source of the atmosphere infrasound also. 

E-16 
THEOREMS OF MATHEMATICAL PHYSICS ON INTERNAL 

AND SELF GRAVITATIONAL INSTABILITY OF A SPHEROIDAL ATMOSPHERE 

R.V. Filippov 
Al-Farabi Kazakh National State University, Almaty, Kazakhstan 

filippov_romanv@mail. ru 

In the context of widely discussed problem of experimental determination of small perturbations of gravitational 
potentials of different nature a need for detailed description of properties of the influence of this kind of 
perturbations on a spheroidal atmosphere in general and on the earth's atmosphere in particular arises. 

Two the following theorems were being proved. 
1." On self-gravitational instability of a spheroidal atmosphere" 
Spheroidal atmosphere is unstable for small perturbations of gravitational potential of the body that holds the 

atmosphere. 
2. "On internal gravitational instability of a spheroidal atmosphere" 
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Spheroidal atmosphere is unstable for small variations of the gravity constant G. 
It is worth to notice that instability is seen not in the usual context but in the meaning that: 

5p/p > 5(t)/(|) and even 5p/p » 5^/^ in the 1^' theorem and 
5p/p>5G/G and also 5p/p»5G/G in the 2"''. 

1. V.A. Filippov, lO'h Russian Gravitational conference. Abstracts, Moscow, 275, (1999). 

E-17 
TOWARD THE POSSIBILITY OF INVESTIGATING WAVE PROCESSES 

IN THE GROUND ATMOSPHERE WITH A SOLAR TELESCOPE 

N.I. Kobanov 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

kobanov@iszf. irk. ru 

When investigating the Sun with ground-based facilities, any instabilities of the Earth's atmosphere are 
regarded as unavoidable evil. Their effect can lead to the distortion of observational data and eventually to erroneous 
conclusions. This is especially true in regard to investigations of magnetic field and line-of-sight velocity oscillations 
in helioseismology. Every so often such investigations use the telluric lines as reference ones. Yet when the accuracy 
of measurements exceeds 1-10 m/s, these reference lines are no longer reliable, and they can by themselves be the 
source of errors. At the Sayan Solar Observatory, investigations were carried out, which indicated the existence of 
quasi-periodic variations in the position and form of the telluric H2O and O2 spectral lines. The periods of these 
fluctuations lie in the region of the solar oscillations under investigation, from 3 to 40 minutes. This fact should be 
taken into consideration when using the telluric lines as reference ones. Measurements of this kind can also be useful 
in investigating wave processes in the Earth's atmosphere. 

E-18 
SIMULATION OF PROPAGATION PATHS OF INTERNAL GRAVITATIONAL WAVES 

IN A MESOSPHERE AND LOWER THERMOSPHERE 

N.K. Barsukova* and N.A. Sutyrin^ 
^Irkutsk Military Air Engineering Institute, Irkutsk, Russia 

^Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 
nasut@iszf. irk. ru 

The analysis of propagation paths IGW in a nonisothermal anisotropic atmosphere in ray-approximation is 
conducted. The area of heights of a mesosphere and lower thermosphere surveyed, where the approximation of the 
non-viscous and low-ionized plasma when the usable known equation of a magnetohydrodynamics for travelling speed 
of ionospheric gas as unit is usable. For calculation of speed of a background wind were utilized a lapse rate of 
pressure and electron concentration on the modern empirical models. The cases of penetration, capture and reflection 
IGW in dependence of geophysical conditions surveyed. 

E-19 
SEASONAL PECULIARITIES OF PLANETARY WAVES ACTIVITY AT OZONE 

IN THE MIDDLE LATITUDES 

G.V. Vergasova, E.S. Kazimirovsky, and A.Yu. Belinskaya 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

vega@iszf. irk. ru 

The characteristics (periods and amplitudes) of planetary waves (1-30 days) and long-term variations (>30 
days) in the total ozone content are investigated for the time interval from 1979 to 1992. The total ozone content 
(TOG) data for third stations: Irkutsk (East Siberia), Collm (Central Europe) and Saskatoon (Canada), which are 
well spaced along the 52° latitude circle, but have essentially different longitudes, were provided by TOMS 
("Nimbus-7" satellite) measurements. The sliding multiple correloperiodogram-analysis was applied. 

The spectrum of TOG oscillations (their periods and amplitudes) changed from day to day, from season to 
season and from year to year. The periods of oscillations as well as amplitudes have very strongly changed. The 
appearance, the lifetime and the disappearance of the different oscillations are evident from presented dynamical 
spectrums. The considerable longitudinal differences at the dynamical spectrums were found: the distinct peaks of 
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oscillations (without considerable variations of their periods and amplitudes from day to day) were observed for 
Saskatoon. The seasonal peculiarities of planetary waves at TOC variations in the middle latitudes consist in 
different periods of oscillations for each of seasons. 

E-20 
INTEGRATED MEASUREMENTS OF TOTAL OZONE, UV-B RADIATION, 

AND NO2 IN BURYATIA 

E.V. Batueva,! A.V. Bazarov,! M.V.Grishaev,^ V.V. Zuev,2 and S.V. Smirnov^ 
^Department of Physical Problems, Buryatian Scientific Center SB RAS, Ulan-Ude, Russia 

root@lrkf. bsc. buryatia. ru 
^Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

zuev@ldsa. tomsk.su 

To determine the relationship between diurnal UV-B flux and ozone measured simultaneously in Istomino 
village (52.17°N, 106.33°E), we performed integrated study of total nitrogen dioxide (NO2) and its vertical 
distribution, total ozone, and UV-B flux using high-sensitivity, automated spectrophotometer that provides 
measurements of spectra in the 290-450 nm wavelength range. 

We used solar radiation scattered at zenith for NO2 and total ozone measurements, and solar radiation scattered 
from full celestial sphere for UV-B radiation measurements. 

Simultaneously, we measured total ozone using M-124 filter ozonometer No. 029, designed by prof. Gushchin, 
that provides ozone measurements in the 280-346 nm wavelength range. The total ozone measurements were made 
every hour for angular solar elevations from 5° in zenith measurements and from 20° in solar measurements. The 
obtained data were then used to calculate the diurnally mean total ozone. 

The work is supported by INTAS (through grant 97-1040). 

E-21 
POSSIBLE COUPLING OF THE TOTAL OZONE CONTENT VARIATIONS 

WITH DYNAMICAL REGIME IN THE LOWER THERMOSPHERE DURING HELIOCYCLE 

G.V. Vergasova and E.S. Kazimirovsky 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

vega@iszf. irk. ru 

The relationship between the total ozone content (TOC) at the field of prevailing wind and semidiurnal tide 
amplitudes in the lower thermosphere above two mid-latitude observatories Irkutsk (East Siberia) and Collm 
(Central Europe), and its variations from year to year during solar activity cycle are investigated. 

The character of TOC connection with the prevailing wind and semidiurnal tide system have undergone the 
essential changes at transition period from solar activity maxilnum in 1981 to minimum in 1986, and again to 
maximum in 1991 for both observatories. Near solar activity maximum (1984-1986) the total ozone content has 
decreased considerably. The high TOC exists mainly under north-west winds. Minimal TOC values were observed on 
both observatories (Irkutsk and Collm) under south-east winds. The lower total ozone content was observed under 
high semidiurnal amplitudes in the lower thermosphere. 

E-22 
IRREGULAR VARIATIONS OF GROUND-LEVEL ULTRAVIOLET RADIATION 

A.V. Mikhalev, M.A. Chernigovskaya, and A.Yu. Shalin 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

mikhalev@iszf. irk. ru 

We present and analyze the data of daily observations of ground-level near-noon ultraviolet (UV) radiation of 
the Sun in the wavelength range 295-345 nm at Irkutsk (East Siberia, 52°N, 104°E) for 1998-2000. 

The study revealed an asymmetry of the seasonal variation of UV radiation with respect to the summer solstice, 
and its dependence on the wavelength in the spectral range under consideration. Irregular variations of ground-level 
UV radiation, typical of the region, were identified, which depend on the season, and on the selected spectral range. 
The detected features of the irregular variations are interpreted in terms of the existence of a pronounced annual 
variation in total ozone content, the variation (during different seasons) of the proportion of the contribution to the 
attenuation of UV radiation from the Rayleigh and aerosol scattering, the absorption by ozone, and of the specific 
climatic weather regime in East Siberia. 
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E-23 
COMPARISON OF STRATOSPHERIC NITROGEN DIOXIDE VARIATIONS 

OVER ZVENIGOROD AND TOMSK 

M.V. Grishaev,* V.V. Zuev.i and A.S. Elokhov^ 
'Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

grishaev@iao.ru 
^Institute of Atmospheric Physics RAS, Moscow, Russia 

aelokhov@mtu-net. ru 

The report presents the results of analysis of observations of total nitrogen dioxide and its vertical distribution, 
made in Tomsk since 1996 and in Zvenigorod (Moscow region) since 1993. These long time series were compiled 
using data of ground-based spectrophotometric measurements. The comparison of the two records revealed close 
correlation between them. 

We analyze the causes and factors responsible for periodic variations and trend observed in the time behavior of 
total nitrogen dioxide. For instance, in the period of observations in Tomsk, from January 1996 to January 2001, the 
linear trend of monthly mean total NO2 with account of seasonal variations was found to be 
(- 4.59 ± 0.24)10" mol/cm2 per year for the twilight measurements. 

The work is supported by the Russian Fund for Basic Research (Grants 99-05-64943 and 00-05-64733). 

E-24 
VERTICAL DISTRIBUTION OF OZONE OVER TOMSK ACCORDING TO LIDAR 

OBSERVATIONS IN 1996-2001 

S.I. Dolgii, S.L. Bondarenko, V.V. Zuev, A.V. Nevzorov, and S.V. Smirnov 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

dolgii@iao. ru 

The report presents the results of analysis of data of lidar sensing of vertical ozone distribution, performed at 
the Siberian Lidar Station (56.48°N, 85.05°E), Tomsk during period 1996-2001. We compare ozone content in the 
vertical column and in the layers, calculated both from lidar and spectrophotometric measurement data. The 
comparison revealed a high correlation between total ozone and its content in the lower stratosphere. 

Also, we analyze the annual behavior of ozone content at different altitudes in the stratosphere. The calculation 
of altitud'inal ozone trend for the observation period from 1996 to 2001 shows that the ozone content decreases in the 
middle stratosphere in the layer 22-30 km and increases in the lower stratosphere in the layer 14-16 km. 

The work is supported by the Russian Fund of Basic Research (Grant 99-05-64943). 

E-2S 
DUST IN THE STRATOSPHERE ACCORDING TO TWILIGHT 

PHOTOMETRIC MEASUREMENTS 

N. Mateshvili, Yu. Mateshvili, G. Mateshvili, and O. Avsadjanishvili 
Abastumani Astrophysical Observatory Alexander, Tbilisi, Republic of Georgia 

matesh@yahoo. com 

The twilight sounding method has been used in Abastumani Astrophysical Observatory, Georgia, since 1942 on 
purpose to monitor aerosols in the middle and upper atmosphere. 

Prominent enhancements of the twilight sky brightness were observed after strong eruptions of such volcanoes as 
Sent Helens, El Chichon and Pinatubo. The additional scattered light was associated with a volcanic dust loading of 
the atmosphere in 15 km to 27 km altitudinal range. The Pinatubo dust of its eruption of June 1991 appeared in the 
stratosphere over Abastumani as early as in August 1991 and its amount kept to increase until the winter of 1991. 

E-26 
MIDDLE ATMOSPHERE INVESTIGATION USING THE ARTIFICIAL PERIODIC INHOMOGENEITIES 

V.V. Belikovich and E.A. Benediktov 
Research Radio-Physical Institute, Nizhnii Novgorod, Russia 

belik@nirfi.sci-nnov.ru 

The results of the D-region investigation using the artificial periodic inhomogeneities (API) were presented. 
Measurements were carried out using Sura facility in 1999-2000 by application of scattered signal digital registration 
with step about of 1 km. The height profiles of relaxation time and amplitude of the back scattered signals were 
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measured. The interpretation of these data, based on the model with one negative ion O2, is able to obtain the 

atmospheric temperature and density height profiles at height interval 55-80 km and the concentration of the atomic 
oxygen on height about of 80 km. The behavior of the D-region during sunrise and sunset by the measurements in 
August 2000 were analyzed. The alternation of the temperature and density on the height 100 km were obtained. It is 
noted that many signals scattered on natural irregularities, formed groups in the thin layers were observed at the 
height interval 85-13 km. Obviously, it is necessary to consider as a weak sporadic layers, which can not be 
registered by usual ionosonde. 

This work was supported by Russian Foundation of Basic Research, Grant No. 99-05-64464. 

E-27 
THE VARIATION OF VLF-SIGNALS CHARACTERISTICS DURING THE EARTHQUAKES 

I.N. Poddelsky 
Institute of Cosmophysical Researches and Radio Wave Propagation FEB RAS, Stecolny, Magadan, Russia 

uaoibt@mailru. com 

Owing to increasing seismic threats, the earthquake prediction problem assumes considerable significance at 
present for the whole world. 

Some results of the researches of the seismic influence on the ionosphere are shown by appearing through the 
earthquake zone of VLF radio waves. The search of the reaction to the large scale seismic events is carried out on the 
observations of phase-amplitude characteristics of VLF-field along the traces: Magadan (60°N, 151°E) - Hawaii, 
Magadan - Japan, Magadan - Australia on 1992-1997. The representative data are evident about significant 
influence of large scale seismic phenomena to the conditions of VLF propagation and sometimes they are long before 
the earthquake. As research work has demonstrated, information on an impending earthquake is formed in the VLF- 
signals during the passage of signals over dangerous areas owing to changes in the phase velocity of their propagation 
in a waveguide formed by the ionosphere lower boundary and the Earth's surface. The effect of seismotectonic 
processes are appeared in the change of conditions of the Earth- ionosphere wave guide probably and in the 
conditions of summation different modes (rays) of VLF-field at the reception point that is appeared in the decreasing 
(or only variation) of the amplitude of detected signal, the variation of the day motion of the phase- amplitude 
characteristics the appearance of its "diffusing". Usually the interaction of the earthquake appears on the base 
direction and then on the adjacent directions and lasts for a long time (more than day). It doesn't effect the traces 
which are moved off the base trace. 

The discovered effects are needed careful study and statistic confirmation and can be used ahead of time for the 
establishment of the zone and the time of the seismic effects. According to analytical data on the phase-and- 
amplitude parameters of the signals reflecting the data on impending earthquake symptoms, a short-term prediction 
stating the place, time and magnitude of the earthquake is possible as early as 5 to 10 days before the event. 
Subsequently, these data can be specified more precisely. 

E-28 
LOWER POLAR IONOSPHERE RESEARCHES BY THE PARTIAL 

RADIOREFLECTIONS TECHNIQUE 

V.D. Tereshchenko, M.V. Yakimov, E.B. Vasiljev, S.M. Chernyakov, and O.F. Ogloblina 
Polar Geophysical Institute KSC RAS, Murmansk, Russia 

vladter@pgi. ru 

The lower polar ionosphere researches are carried out on the modified measuring complex of the observatory 
Tumanny (69.0°N, 35.7°E) since 1999. Investigations of dynamic processes caused by movements of neutral 
atmosphere, variations of electron density are implemented and analysis of statistical and frequency characteristics of 
scattered signals are carried out. 

Calculations of the electron concentration were carried out by technique of differential absorption. Analysis of 
the date has shown that there are regions of lower electron density at heights near the mesopause with life times 
from one minute till several hours. Radioechoes from the regions had enhanced intensities. 

Layers of electron concentration irregularities with scales more than 100 m at heights from 70 till 99 km were 
detected by the technique of spaced receiving of scattered signals. During the solar eclipse of 1999 August 11 during 
short time an enhanced intensity of a radioecho was detected at heights near the mesopause. 
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E-29 
ADAPTIVE SIMULATION OF ATMOSPHERIC PHENOMENA 

J.P. Lankin 
Institute of Biophysics SB RAS, Krasnoyarsk, Rtissia 

lan7@mailru.com 

It is well-known that the atmosphere represents a dynamical nonequilibrium high complicated system. Its 
modeling is connected to a series of essential difficulties, as by virtue of dynamism and nonlinearity of atmospheric 
processes, and because of necessity of taking into consideration a large number of parameters, defining its state. 
However it is not the only problem. The results of last analytical investigations in the fields of methodology' and 
mathematics^ show, that the existing cognitive models are bounded in their possibilities in applying to complex 
objects. In the paper^ the general abstract characteristic of perturbation theory is obtained, from which follows that 
variation of starting and/or boundary conditions during verification of the model, as a rule, is not enough for 
modeling of complex systems and processes. The effective progress in decision of considered problems is possible on 
the employment of new generation system models''3 which are leaning upon adaptive principles. Among the most 
effective methods of adaptive models constructing the most up to date methods of neuroinformatics stand out'', 
because of multivariable modeling permission, allowing considerably simplification of adaptive, dynamic and non- 
linear systems. 

1. J.P.Lankin, Stikheonics, Institute of Biophysics SB RAS. Theoretical Dept.; Preprint TO No. 7, Krasnoyarsk, 
1998. (In Russian). 

2. V.O. Bytev, Batch properties in theory of perturbations I. Equations of the Navier-Stokes, Symmetry and 
differential equations. Transactions of international conference. ICM SB RAS, Krasnoyarsk, 2000. (In 
Russian). 

3. S.N. Grinchenko, Random search, adaptation and evolution: from models of biosystems - to language of 
Universe conception. The computer journal "Is investigated in Russia", 1999. 
http://zhurnal.ape.relarn.ru/articles/1999/010e.pdf. 

4. T.F. Baskanova and J.P.Lankin, Algorithm of selfadaptation for neuron nets with search behavior. 
Information of high schools. Physics, 6, 49-54 2000. (In Russian). 

E-30 
INVESTIGATION OF VERTICAL 3ROPAGATION OF NONLINEAR WAVES IN THE ATMOSPHERE 

S.P. Kshevetskii and N.M. Gavrilov 
Kaliningrad State University, Kaliningrad, Russia 

kshev@email.albertina.ru 

By means of numerical simulation, the vertical propagation of internal gravity and acoustic waves in the 
atmosphere is investigated and their contribution to turbulence is examined. On present representations, many 
atmospheric internal gravity waves arise at stratosphere heights. Then the waves slowly propagate upward, while 
their amplitudes exponentially increase. Through of increase of wave amplitudes at some height the stability 
condition gets broken, and the waves are breaking down, making background turbulence in the medium and high 
atmosphere. It is supposed that the process goes to some saturation until the turbulent dissipation of energy becomes 
equal to energy inflow through of wave disintegration. Direct affirming of such scenario of turbulence formation in 
the medium and upper atmosphere does not exist. Moreover, some laboratory experiments indicate that some other 
mechanisms of turbulence exist. For example, turbulent spots are often originated from smooth IGW at the account 
of wave disintegration into solitons of very small-size scales. For simulation, the authors utilised nonhydrostatic 
nonlinear model of atmospheric processes. This model has earlier been utilised for simulation of decay of internal 
waves into solutions. The wave is set as a sine radiant near an earth surface. The further changes of wave evolution 
are modelled numerically. It is shown that the wave behaviour essentially depends on the wave sign and that the 
wave disintegration happens by spots. It is shown that the vertically propagated AWs render significant influence on 
formation of background turbulence. 
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Session Fl.    LONG-PERIOD TRENDS OF ATMOSPHERIC PARAMETERS 

Fl-01 
MODERN NATURE-CLIMATE CHANGES IN SIBERIA: NEW METHODS 
AND RESULTS OF ANALYSIS AND INSTRUMENTAL OBSERVATIONS 

M.V. Kabanov 
Institute of Optical Monitoring SB RAS, Tomsk, Russia 

kabanov@iom. tsc. ru 

Methods and certain results of the versatile analysis of nature-climate changes in Siberia during the last century 
are considered in the review. The statistical data of instrumental observations are the base of the analysis. Detailed 
results of the analysis are considered in separate papers represented in Symposium. 

Statistical analysis of long-standing series of instrumental observations of the surface temperature of air with the 
singling out of the long-duration trends of annual average temperature, amplitudes of inter-season variations and 
anomalies of monthly average temperatures shows that the getting warmer in Siberia has a several centers with trends 
of the accelerated getting warmer which is higher then 0.5°/10 years. In this case the amplitude of inter-season 
variations of the monthly average temperature has a different dependence on the annual average temperature over a 
territory that allows us to elaborate the taxonomic classification of climatic regions if Siberia. 

Developed system-evolutionary analysis of the climatic series provides the more thorough revealing of regional 
peculiarities of the nature-climatic changes by both the temperature condition and the other climatic characteristics. 
Multidimensional phase patterns allow us to trace the evolutionary paths of the set of climatic characteristics with 
more detailed referencing to the nature-territorial complexes under study. 

Wavelet analysis applied to the analysis of the nature-climate changes discloses a multilevel nature of the 
temporal variability of climatic characteristics that provides a scientific-grounded interpretation of the observed 
changes occurring under action of natural or anthropogeneous factors. 

Fl-02 
INTER-YEARLY VARIATIONS OF SURFACE TEMPERATURE OF AIR IN TOMSK 

I.I. Ippolitov, M.V. Kabanov, and S.V. Loginov 
Institute of Optical Monitoring SB RAS, Tomsk, Russia 

ceo@iom.tsc.ru 

Hidden periodicity in the inter-yearly changes of temperature has been analyzed at the example of the set of 
annual average temperatures for Tomsk during 1881-1998. Methods of the wavelet transform and Fourier transform 
have been used for the analysis. The power spectrum |W(k,s)p of observation sets for the surface temperature has 
revealed the periodic structures of scales 2-3, 7-10, 12-25, and 30-50 years. The least scale of 2-3 years is 
attributed to quasi-two-year cycle. Wavelet analysis of set of the Wolf number during 1700-1998 and the critical 
frequencies of the layer F2 of the ionosphere during 1936-1998 has been carried out. Correlation analysis has showed 
a presence of the significant correlation between 22-years cycle of the Wolf numbers and the variations of 
temperature in the scales of 12-25 years only. Quasi-periodic structure in the scales of 30-50 years which undergoes 
during 20 century a reformation to smaller scales has been noticed. We notice an interval of the time between 1940- 
1950 when a significant growth of the solar constant has occurred. We suppose that this growth could cause a 
change of the atmospheric circulation regime, which has finished to the end of the seventies, and the changes in 
temperature regime which are connected with it. Peculiarities of inter-yearly variations of the temperature in other 
cities in Siberia are discussed. 
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Fl-03 
LONG-TERM DYNAMICS OF CHARACTERISTICS OF STRATOSPHERIC AEROSOL LAYER 

ACCORDING TO DATA OF LIDAR OBSERVATIONS IN TOMSK (56.5°N, 85.0°E) 

V.D. Burlakov, A.V. Elnikov, and V.V. Zuev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

elnikov@iao. ru 

In the report, we analyze the results of the study of stratospheric aerosol layer (SAL), performed at the Siberian 
Lidar Station, lAO SB RAS, Tomsk, since 1986. We consider the optical characteristics of stratospheric aerosol, 
determined from laser sensing data for wavelength 532 nm: vertical profiles of scattering ratio and aerosol 
backscattering coefficient, as well as its integrated value for the entire stratospheric layer. The stratospheric aerosol 
optical depth and aerosol particle size spectrum are estimated from multifrequency sensing data. 

The observation period is characterized by the presence of trace residual amounts of del Ruiz aerosol in 1986, 
decrease of aerosol content to a minimum level by 1989-90, rapid growth of aerosol loading after Pinatubo eruption 
in June 1991 with increase of stratospheric aerosol optical depth up to 0.2, and establishment of "new background 
period" by 1997. Interestingly, in the latter period, since 1997, the aerosol loading of the stratosphere never exceeds, 
and at times even goes below the pre-Pinatubo, background, 1989-90 values, which does' not support the existing 
hypothesis that the stratospheric aerosol mass increases by up to 5% yearly due to anthropogenic factors. Earlier, 
based on analysis of results for background period 1989-90 and subsequent years, the absence of significant 
differences in seasonally mean (winter-summer) profiles of aerosol stratification and uniform exponential behavior of 
altitude distributions of aerosol backscattering coefficient were proposed as criteria of background SAL state for the 
Northern Hemisphere mid-latitudes. The data of 1999-2001 measurements do not contradict these criteria and largely 

agree with data for 1989-90. 
The work is perform at the Siberian Lidar Station (Reg. No. 01-64) under support of Ministry of Science of the 

Russian Federation. 

Fl-04 
OBSERVATION OF OPTICAL FLASHES OF THE NIGHT STAR SKY ON THE ATMOSPHERIC 

CHERENKOV INSTALLATION TUNKA 

O.A. Gress, T.I. Gress, L.V. Pan'kov, Yu.V. Parfenov, Yu.A. Semeney, and L.A. Kuzmichev 
Applied Physics Institute of Irkutsk State University, Irkutsk, Russia 

gress@api.isu.runnet.ru, par@api.isu.runnet.ru 

C Brief description: Varied processes occurring in the cosmos space act upon its condition and anyway 
atmosphere displays information on these processes. In particular, nocturnal glow contains rich physical information 
in itself Experiment on the study of fluctuations of night glow is conducted on the base of 13 module atmospheric 
Cherenkov telescope TUNKA (103.04 E, 51.49 N, 950 g/cra2), situated in Tunka valley in 50 km from Lake Baikal 
near Tori village. Basic task of TUNKA installation is a registration of Cherenkov flashes of light from Extensive Air 
Shower (EAS) initiated by primary cosmic particles with the energy 310" eV. Observation of light flashes radiating 
in night atmosphere is one more experiment which is run for Cherenkov installation TUNKA to study the backgiound 
conditions for EAS registration. Installation works in cloudless and moonless nights. At a period from the December 
1997 on the December 2000 was registered large quantity of light flashes of radiating night atmosphere with duration 
from 16 ms to few hundred seconds. Value of minimum registered intensities of light bursts is around 3-10 « W/m . 
Coincidence of optical flashes with the gamma-bursts from the catalogue of BATSE experiment observatories 
"Compton" was analyzed. 

Fl-05 
LIDAR INVESTIGATIONS OF FEATURES OF WINTER STRATOSPHERIC WARMING 

ABOVE TOMSK FOR THE PERIOD 1996-2000 

V.N. Marichev 
Instituteof Atmospheric Optics SB RAS, Tomsk, Russia 

moroz@iao.ru 

Using the results of the thermal sounding of the stratosphere obtained in the lidar station of the Institute of 
Atmospheric Optics, the cases of winter stratospheric warming above Tomsk (56.5 N, 85.0 E) for the period of 1996- 
2000) have been analyzed.  It is found that, at the observed interval of heights of 15-35 km, the stratospheric 
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warmings happened each winter and they proceeded in the intervals from several days up to one month. For even 
observation years, such the warmings were observed several times in winter, and it was observed once for the odd 
years of supervision. This fact may be explained by influence of the quasi-biannual stratosphere circulation cyclicity. 
A deviation of temperature at these warmings from a background temperature profile did not exceed AT = 30 K, that 
is essentially less than the values AT = 60-r 80 K marked for the stratosphere of polar latitudes. 

Localization of heat in the top layers (25-35 km) was frequently accompanied by a cold snap of air in the lower 
layers. Cases of heating of air mass in all intervals of heights of 15-35 km were observed. 

Fl-06 
LONG-TERM DYNAMICS OF THE ATMOSPHERIC AIR METEOPARAMETERS NEAR 

THE LARGE INDUSTRIAL CENTERS OF ALTAI DISTRICT 

G.S. Zinchenko, I.A.Sutorikin, and N.N. Bezuglova 
Institute for Water and Environmental problems, Barnaul, Russia 

Sia@iwep. secna. ru 

The problem that climatologists of Water and Ecology problems Institute, Russia tried to solve many times is 
the estimation of the trend components in the character of the long-term changes of the air environment regime 
meteocharacteristics of the different regions of Altai district. The constant interest to this problem is conditioned by 
the increasing of the anthropogeneous load on the environment: the building of reservoirs and waterways, ploughing 
up virgin lands, creating large industrial centers and so on. 

This paper contains the description of the results of analysis of long-term air environment meteoparameters rows 
at the stations of Russian Hydrometeorological Committee, located not far from main industry centers Barnaul, 
Biisk, Rubtsovsk, Kamen-na-Obi, besides the special microclimatic data, made at these regions are considered. The 
data taking account of the changing of temperature, moisture, wind regimes; also of dust and pollutant transport and 
diffusion that depend on enterprise throw, expose as rule the presence of meaningful changing only at mezo- and 
microclimatic levels. 

The apportionment of the anthropogenic component in the climate changing of the Altai region still stays 
problematic. 

Fl-07 
LAKE BAIKAL AS THE SOURCE AND RECEPTOR OF PERTURBATIONS 

IN CLIMATE-ECOLOGY SYSTEM OF SIBERIA 

V.V.Peneko and E.A.Tsvetova 
Institute of Computational Mathematics and Mathematical Geophysics SB RAS, Novosibirsk, Russia 

Penenko@sscc. ru 

In the report, some aspects of interconnections between Lake Baikal and climate-ecology system of Siberia are 
discussed. The work is fulfilled with the help of numerical models, combination of direct and inverse modeling 
procedures, sensitivity studies and factor analysis. 

Mathematical models have become a multifunctional tool for studying processes in the atmosphere and water 
objects. In particular, for solving the problems of evaluation of the prospects of industrial regions with human 
activity imposed on natural climatic and ecological factors, mathematical simulation is, apparently, the only means 
for obtaining information. 

The Baikal region plays a specific role in the formation of climatic conditions and ecological environment in the 
south of Siberia. The specific feature of this region is that Lake Baikal is a powerful climate-forming factor there. 
The importance of this factor is amplified by the fact that this region is in the influence zone of the summer Sayan- 
Altai cyclogenesis and the winter Asian anticyclone. 

Thus, forming a concept of studying in the lake-atmosphere system, we consider local-to-regional processes 
together with global phenomena, and do not separate the hydrothermodynamics of the system from the processes of 
pollutants' transport. This is necessary to evaluate both the role of transboundary transfer and external processes and 
sources for the region and the effect of the region in climatic system. 

This work is supported by the Russian Foundation for Basic Research (Grants No. 00-15-98543, 
01-05-65313) and Integration Grant of the SD Russian Academy of Sciences (No. 56). 
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Fl-08 
SOURCES OF POLLUTION OF THE ATMOSPHERE WITH THE POLYCYCLIC AROMATIC 

HYDROCARBONS IN INDUSTRIAL PRIBAIKALYE 

L.I. Belykh, Yu.M. Malykh, E.E. Penzina, and A.N. Smagunova 
Irkutsk State University, Irkutsk, Russia 

smagunova@mail. ru 

The emission of benzo(a)pyrene (B(a)P) and other polycyclic aromatic hydrocarbons in the atmosphere was 
studied and it was established that these processes depend on technology of aluminum, fuel-energy, building, 
petrochemical industries and on the type and operating conditions of used installations. The correlation between 
B(a)P content and associated pollutants, for example, dust, soot, ash, oxides of carbon, nitrogen, sulfur, resinous 
substances and polycyclic aromatic hydrocarbons was found. The methods of the calculation of the B(a)P mass 
emissions from automobiles with the petrol and diesel engines were offered. On the base of such studies the 
recommendations about necessary actions for reduction of the B(a)P emissions in the atmosphere were suggested. 

Fl-09 
TOTAL LIQUID WATER CONTENT DISTRIBUTION IN CLOUD LAYER 

FROM MICROWAVE REMOTE SENSING 

M.Yu. Shoom, L.M. Mitnik, and A.A. Nabiullin 
Il'ychev Pacific Oceanological Institute FEB RAS, Vladivostok, Russia 

mshoom@poi. dvo. ru 

Variability of the liquid water content in clouds is one of the manifestations of atmospheric turbulence. In this 
study temporal and one-dimension spatial distributions of the total liquid water content Q in the extensive cloud 
layers are statistically analyzed. The distributions were found from the ground measurements of the brightness 
temperature of the atmosphere TRCX) at wavelengths of X = 0.8 and 2.3 cm which were carried out in the period of 
winter monsoon at the northern Taiwan coast. The duration of passive microwave observations of unbroken clouds 
ranged from 14 to 225 h. The values of Q were retrieved from the increments of the brightness temperature of the 
cloud atmosphere relative to the clear one taking into account air temperature and humidity. The frozen turbulence 
hypothesis were applied to determine spatial distributions of Q. Spatial frequencies of Q variations were found using 
data on wind speed and direction at the cloud level. The spectral analysis was performed to estimate scale invariant 
regimes. The regimes are defined by the scales were spectra follow power law E(x) - exp(-px). The lower limit of 
the scales was restricted by the antenna field of view at the cloud level and was about 400 m, the upper one was a 
function of the observation duration and the used averaging method and ranged from 40 to 400 km. In all (more than 
ten) cases studied scale-invariant regimes were revealed. Two types of spectra were found: 1) scale-invariant spectra 
covering the hole scale range analyzed with the spectral slope P being ranged from 2 to 2.5, and 2) spectra with two 
scale-invariant ranges with P > 2.5 at lower scales and p < 2 at upper scales. The results are discussed in respect to 
two-dimension turbulence theory. 

Fl-10 
AMPLITUDE-PHASE CHARACTERISTICS OF SAT ANNUAL CYCLE IN ASIA: 

TENDENCIES OF CHANGE DERIVED FROM OBSERVATIONS AND REANALYSES 
AND FROM NUMERICAL EXPERIMENTS WITH lAP RAS CM. 

A.V. Eliseev and I.I. Mokhov 
Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia 

lesha@omega. ifaran. ru 

Amplitude-phase characteristics (APCs) of the annual cycle (AC) of surface air temperature (SAT) are analyzed 
using the data of observations and reanalyses for the XX century as well as the results of numerical experiments with 
the lAP RAS global climate model (JAP RAS CM) since the middle XIX up to the late XXI centuries under 
greenhouse-gas forcing. Tendencies of change of AC APCs are compared with those for the annual mean SAT Tsm. 

The results of analysis of observations and reanalyses are in general agreement among each other. It is found 
that under local annual mean warming southward of the characteristic position of the snow-ice boundary (SIB) 
amplitudes of the annual (Tsl) and semiannual (Ts2) harmonics decrease, spring (autumn) phase comes later 
(earlier) with a corresponding shortening of interval of exceeding (when SAT is higher than Tsm). Northward of the 
characteristic SIB position under local annual mean warming tendencies for the amplitude AC characteristics (Tsl) 
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do not change while for the phase ones (Ts2, moments of spring and autumn phases, interval of exceeding) they are 
reversed. In the Far East (southward about 50 N) growth of Tsm is accompanied by earlier both spring and autumn 
phases while interval of exceeding changes only insignificantly. Over the Pacific Ocean a positive correlation among 
Tsl and Tsm is found. 

Using energy-balance climate model it is shown that tendencies of change of the SAT AC APCs in the middle 
and high latitudes are to be associated to the influence of the albedo-SAT feedback due to the SIB movement. In the 
middle and subtropical latitudes they could be explained as a result of the interannual cloudiness variability. 

lAP RAS CM simulates present-day values of SAT AC APCs in Asia reasonably well. The model also 
qualitatively simulates their variability due to albedo-SAT feedback. In contrast, tendencies resulting from the 
cloudiness variability do not reproduced by this model. 

A relation between SAT AC APCs and permafrost is discussed. 

Fl-11 
LONG-PERIOD TRENDS IN LOWER SUB-AURORAL IONOSPHERE 

S.E.Kobyakova and V.F.Smirnov 
Institute of Cosmophysical Researches and Aeromony SB RAS, Yakutsk, Russia 

v.f.sTnirnov@ikfia.i/sn.ru, 

Results of the analysis of long-period trends in the layers E and D of the ionosphere by the ionosphere 
measurements of the parameters foE, h'E, and fmin at the Yakutsk station during 1956-1995 and the atmospheric 
temperature in the surface layer are presented. 

It is shown that in three last cycles of the solar activity a growth of the average values of the parameters foE, 
h'E, and fmin for the midday hours and the daily average air temperature in the surface layer is observed. In the 
midnight values of fmin the global changes are not observed. Analysis of the variations of the ionosphere parameters 
and temperature in the surface layer reveals their certain connection. 

Fl-12 
PECULIARITIES OF TOTAL CIRCULATION OF THE ATMOSPHERE OF NORTH 

HEMISPHERE DURING THE WARM AND COLD WINTERS AT SIBERIA TERRITORY 

A.A. Karakhanyan and V.I. Mordvinov 
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

v_mordv@iszf. irk. ru 

By the data of NCEP/NCAR Reanalysis the distributions of baric-field for North hemisphere during cold and 
warm winters of 1948-2000 at Siberia territory have been compared. To select the extreme periods the data of 
measurements of the surface temperature which are interpolated in nodes of a regular grid, and also the data of direct 
observations at the weather stations of Eastern Siberia have been used. For cold periods a predominance of meridian 
forms of circulation is typical, and the amount of changes of circulation types continuously increases from the middle 
of the fifties. 

Fl-13 
ANALYSIS OF CLIMATIC CHANGES ON THE PHASE PORTRAITS 

E.A. Dyukarev and V.I. Shihlov 
Institute for Optical Monitoring SB RAS, Tomsk, Russia 

The methods and means of the system-evolutionary analysis of mesoclimate states ensemble in multidimensional 
phase space of meteorological variables based on the results of instrumental observation provide the new 
opportunities of estimation of spatial and temporary features of modern climate changes. The method of graphic 
climate representation includes procedures of processing of long-term series of meteorological data, calculation of the 
estimation characteristics for certain periods (month, season, year), and construction of meteorological portraits such 
as state points and phase paths. The techniques of the analysis use procedures of picking out of particular areas at 
state space for long-time intervals in a graphic dialogue mode, determination of the variability characteristics of the 
state ensembles. 

255 



Session Fl 

Two-dimensional portraits (at space of monthly average temperature and total precipitation) allowed us to 
obtain the characteristics of interdecadal and long-term variability of Siberian climate. The features of abnormal 
fluctuations, the tendency of air temperature increasing and total precipitation during cold seasons have been 
revealed. It has been found that the duration of warm period increases up to 220 days at Barabinsk station, and the 
monthly total precipitation at summer decreases up to 65 mm. The duration of the period without precipitation 
reaches 33 days in a steppe zone at droughty years (1998) and 22 days in the southern taiga area. The analysis shows 
that water rotation processes at land cover such as plant transpiration, water exchange with earth waters have 
essential influence on atmospheric precipitation. The forests, which support and regulate the local water rotation, 
attenuate the climate aridity. 

Fl-14 
ESTIMATION OF APERIODIC CLIMATE PARAMETERS CHANGES 

E.A. Dyukarev and V.I. Shihlov 
Institute for Optical Monitoring SB RAS, Tomsk, Russia 

The method of revelation and estimation of aperiodic climate changes have been suggested. Based on the analysis 
of secular series of continuous sum of annual mean air temperatures, the time intervals with relatively constant 
temperatures have been picked. It has been found that for Tomsk weather station the alternation of warm and cold 
periods with duration from 5 to 30 years is typical. The warmest period started at the end of 70"i, and it continues at 
the present time. The mean annual air temperature in Tomsk at the last period is about 0.7"C. The coolest period 
with the mean temperature -\°C extends from 1966 to 1977. The analysis of the long-term series of mean annual 
temperature and yearly total precipitation has been conducted for 32 weather stations in East Siberia. The 
investigation of spatial distribution of temperature and total precipitation let us determine the areas with 
synchronous changing of climate periods. 

Fl-15 
CHANGES OF A REGIONAL CLIMATE, CAUSED BY THE NATURAL FACTORS BOTH BY 

ANTROPOGENEOUS INFLUENCE 

K.A Karimov and R.D.Gainutdinova 
Institute of Physics National Academy of Sciences, Bishkek, Kyrgyzstan 

kazimir@academy. aknet. kg 

The researches of the basic peculiarities of the regional tendencies of change of a climate in Kyrgyzstan in 
conditions of constantly amplifying antropogeneous loading are carried out. The quantitative estimations of a 
background temperature for last 70 years in middle- and high-altitude areas of Kyrgyzstan are received. The general 
tendency of growth of temperature in lower atmosphere on researched regions for the 70-year's period is revealed. The 
speeds of warming thus make 0.007-0.03 degrees per year. Is marked that with increase of height of region a 
deviation of seasonal temperatures from background decrease. 

The periodical components in long-term numbers of lower atmosphere temperature have been calculated. 
Components with the periods 1.0; 3.0; 6.5; 12.5; 37 and 49 years most precisely are allocated. 

The connection of a thermodynamic regime of a lower layer atmosphere with changes of a level of 11-years 
cycles of solar activity is investigated. In cycles with a high level of solar activity the multi-years norm of a lower 
layer atmosphere temperature grows by 0.3 degrees. 

The specific contribution of greenhouse effect and dynamic factors in a gain of a lower layer atmosphere 
temperature is designed. The estimations show, that greenhouse effect connected with increase in region of the 
concentration CO2 on 7% for 10 years can result in increase of a lower layer atmosphere temperature on 0.28 degrees, 
that makes half from an actual level of increase of temperature. The stayed half, obviously, is caused by the factor 
connected to dynamic carry of heat from low latitudes. 
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Fl-16 
VARIATIONS AND LONG-TERM TRENDS OF TOTAL OZONE AND STRATOSPHERIC 

NITROGEN DIOXIDE OVER NORTHERN TIEN SHAN 

V.K. Semenov.i V.P. Sinyakov,* L.I. Sorokina,* N.I. Ignatova,* F.V. Kashin,2 and K.N. Visheratin^ 
^Kyrgyz State National University, Bishkek, Kyrgyzstan 

svk@it. kg 
^Institute of Experimental Meteorology, SPA "Typhoon", Obninsk, Russia 

las@iem. obninsk. ru 

The measurements of total ozone (O3) (since 1980) and nitrogen dioxide (NO2) total content (since 1983) at 
the Issyk-Kul station (Northern Tyan Shan) have shown the basic contributions into the gases content variabilities 
are brought by seasonal variations (69% for O3 and 50-70% for NO2). In the O3 variations quasibiennal oscillations 
with amplitude of 3-8% and negative trend were observed. For the whole period of observation the depletion rate of 
ozone layer over the Northern Tyan Shan in a linear approximation is minus (0.38±0.08)% per year, and for the 
period of simultaneous measurements of O3 and NO2 it is minus (0.29±0.10)% per year. 

The NO2 total contents at the sunrise on the average were usually by 1.4 time less as compared with the sunset. 
In long-term changes of the half-sum of the sunset and sunrise measurement data of NO2 total content a statistically 
valid linear positive trend (0.38±0.29)% per year was found. Multiparametric regression models of monthly mean 
values of O3 and NO2 variability, considering a change of solar activity, indices of the El Niflo/Southern Oscillation 
and the North-Atlantic Oscillation phenomena, changes of zonal, meridian and vertical components of wind speed in 
the lower stratosphere over the observation site, a change of temperature in the lower stratosphere, the variations of 
the optical thickness of the atmospheric aerosol are described. The correlation coefficients between the variability of 
O3 and NO2 for various periodf^of observations are determined. 

The studies were carried out under the financial support of the Russian Foundation for Basic Reseaich (Grant 
No. 00-07-90092) and International Science and Technology Center (Grant ISTC KR-157-98). 

Fl-17 
INFLUENCE OF QUASI-BIANNUAL STRATOSPHERE CIRCULATION CYCLICITY 

ON THE VERTICAL DISTRIBUTION OF OZONE AND TEMPERATURES ABOVE WESTERN SIBERIA 

V.N. Marichev 
Instiitiite of Atmospheric Optics SB RAS, Tomsk, Russia 

moroz@iao. ru 

On the basis of lidar sounding data of ozone and temperature in the stratosphere above Tomsk in the winter 
period of 1996-2000, an influence of the quasi-biannual stratosphere circulation cyclicity (QBO) on their vertical 
distributions has been shown. Interannual variability of the ozone content and temperature is observed distinctly in 
the range of heights of 18-30 km. as the synchronous oscillations of the period of 2 years. Maximum amplitudes of 
the oscillations by ozone as weW as temperature are detected at the height of localization for maximum of the ozone 
layer of H = 20 km. Periodicity of the oscillations begins to appear from the lower heights for temperature 
(//< 16 km), but it appears at i/< 36 km for ozone. Positive anomalies for vertical distributions of ozone and 
temperature as well as the total ozone column were observed for even years (1996, 1998, 2000), and negative 
anomalies- for odd years (1997, 1999) 

Fl-18 
CURRENT STATE AND LONG-TERM CHANGES OF THE OZONOSPHERE OVER,TOMSK 

S.V. Smirnov and V.V. Zuev 
Institute of Atmospheric Optics SB RAS, Tomsk, Russia 

smirnov@iao. ru 

Observation and analysis results of total ozone changes over Tomsk since 1979 are presented. This long-term 
time series was formed from the data of ground-based spectrophotometric measurements of total ozone carried out 
from 1993 in Tomsk and TOMS measurements. Data comparison shown a correlation more 95 %. 

Analysis of causes and interconnections determining oscillations and a trend in total ozone behavior is also 
performed in the paper. So the linear trend in monthly means of total ozone (seasonally adjusted) for observation 
period from March 1993 to January 2001 in Tomsk equals 1.08±0.24 % per year. 

The research is supported by the Russian Fund of Basic Researches under grant No. 99-05-64943. 
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Fl-19 
NUMERICAL MODEL OF THE ATMOSPHERIC BOUNDARY LAYER WITH THE SURFACE 

INHOMOGENEITY 

N.N. Bezuglova,* Yu.A. Sukovatov,^ and LA. Sutorikhini 
'Institute for Water and Environmental Problems, Barnaul, Russia 

^Altai State University, Barnaul, Russia 
sia@iwep. secna. ru 

Modelling pollutant diffusion and transport processes in the atmosphere in conditions of horizontal 
inhomogeneity depends on the necessity to solve the practical problems, connected with the increasing numbers of 
pollutant and aerosol anthropogenic sources. 

The presence of the nonuniform surface may influence the mezo-scale atmospheric processes. To research more 
completely the structure of the boundary layer, connected with inhomogeneity, the numerical model made on the 
basis of modeU is used (as the example Blagoveschensky region Altai district is considered). The model takes account 
of the two-dimensional surface inhomogeneity. The mon6tonous difference scheme with the directed differences of the 
2nd order by vertical step^ is used to compute the meteoelements and pollutant vertical profiles. This scheme is 
stable and computes for large horizontal scale (dozens km). To evaluate the changes of the meteoelements and 
pollutant vertical profiles along the horizontal axes (X and Y) the alternative directions method is used.2 

The model with two-dimensional surface inhomogeneity shows more realistically the features of the boundary 
layer structure connected with the inhomogeneity. 

1. E.G. Vager and E.D. Nadyejina, Atmospheric boundary layer in conditions of the surface inhomogeneity. 
Leningrad, 1979. 

2. A.A. Samarsky and A.V.Gulin, Numeric methods, Moscow, 1989. 
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Session F2.    EFFECT OF SOLAR ACTIVITY ON WEATHER AND CLIMATE 

F2-02 
COSMIC RAYS AND GLOBAL WARMING ON THE EARTH 

P.E. Pokrevskyi>2 and Y.I. Stozhkov^ 
'Fedorov Institute of Applied Geophysics, Russian Hydrometeorologic Committee, Moscow, Russia 

^Lebedev Physical Institute RAS, Moscow, Russia 

The cosmic ray fluxes in 4 consecutive solar activity minima (1964-1965, 1976-1977, 1987 and 1996-1997) are 
considered. The data obtained in long-term stratospheric measurements and at ground level (neutron monitor and 
ionization chamber data) are used. The long-term negative trend is derived from these experimental data. The value 
of the effect is (0.01-0.09)% per year. The data of radioactive isotopes of lOBe and 140 which are produced by 
cosmic rays in the atmosphere also show the gradual decrease of their concentrations on the timescale of some 
thousand years. The decrease of the charge particle flux in the atmosphere decreases the global cloud coverage. In 
turn, it can give the increase of the surface temperatures that it observed in the last century. 

F2-03 
EFFECT OF SOLAR AND GEOPHYSICAL FACTORS ON THE AEROSOL 

CHARACTERISTICS. PLANS OF ATMOSPHERIC INVESTIGATIONS IN IRKUTSK 

M.V. Panchenko,» S.M. Sakerin,* V.V. Koshelev,2 V.A. Kovalenko,^ and T.V. Khodzher^ 
^Institute of Atmospheric Optics, Tomsk, Russia 

^Institute of Solar-Terrestrial Physics, Irkutsk, Russia 
^Limnological Institute, Irkutsk, Russia 

The direct effect of aerosol on the change of climatic characteristics in connection with such geophysical factors 
as volcanic eruptions, powerful dust emissions, vast fires, etc. is well known. The effect of solar phenomena (11-year 
cycles, flashes, etc.) on the tropospheric processes and especially on aerosol is rather indirect and is now widely 
discussed. 

The peculiarities of the long-term variations of aerosol characteristics and the possible reasons of the changes 
are discussed in this paper. It is shown that the peaks of the aerosol optical depth observed in 20 century with 
periodicity of about 10 years are related to the volcanic factors. The role of the solar activity of global aerosol should 
appear in more intricate form, and, more likely, one should expect it to be apparent in the change of atmospheric 
circulation (hence, in the change of the aerosol weather in specific geographical regions). The region of lake Baikal is 
the most felicitous for comprehensive study of such problems. To reveal the mechanisms of the effect of global and 
local factors on aerosol, the joint (lAO, ISTP and LI SB RAS) researches were organized. Measurements of the 
spectral transparency of the atmosphere (wavelength range 0.37 to 1.06 |im) in monitoring regime were started in 
Irkutsk in November 2000. The problems of the complex experiment and expediency of extending the wavelength 
range to the UV region are considered. Besides, the traditional directions of aerosol investigations in the region of 
Irkutsk - revealing of regional peculiarities, urban effect, etc. are touched upon. 

The work was supported in part by Siberian Branch of the Russian Academy of Sciences (Integration Grant 
No. 56). 
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F2-04 
SOLAR FLUX VARIABILITY AND GLOBAL CLIMATE 

Yu.A. Sklyarov, Yu.I. Brichkov, A.I. Kotuma, and N.V. Fomina 
Saratov State University, Saratov, Russia 

sklyarov@sgu.ssu. runnet. ru 

The problem of direct and indirect effect of total solar flux variability on global climate is considered. The 
current satellite precision data of solar constant (SO measurements during 21-23 cycles of solar activity including 
author's data are given. Details of construction of combined satellite SC measurement series (composite) and 
evaluation of its absolute scale are given. The measurement data in two successive minima of solar activity do not 
reveal of the long-term trend of SC. The other possible causes of continuing of global warming are considered. One 
of its peculiarities is that in general the global temperature growth results from the rise of minima daily 
temperatures. This effect leads to decrease of diurnal temperature range (difference between maximum and minimum 
values of temperature). Both the possible long-term SC trend and increasing greenhouse gases concentration do not 
give explanation to this phenomenon. The other mechanisms of solar flux modulation and corresponding radiation 
effect on the land-ocean-atraosphere system are discussed. Among them are indirect greenhouse radiation effects such 
as changes in cloudiness, aerosol loading, atmospheric water vapor content, rise of the near surface haze etc. It is 
stressed that for separation of direct solar effect on global climate the long-term precision measurements of the SC 

are needed. 

F2-05 
SOLAR ACTIVITY AND EARTH CLIMATE AT THE BEGINNING OF 21 CENTURY 

V.S. Bashkirtsev and G.P Mashnich 
Institute Solar-Terrestrial Physics SB RAS, Irkutsk, Russia 

vsb@iszf. irk. ru, mashnich@iszf. irk. ru 

The analysis of sequences of data of the Wolf numbers, surface air temperature in Irkutsk and for all Earth from 
1882 to present is made. A course of local temperature (Irkutsk) and global (all Earth) follow to the course of a 
solar activity. Based on closely related solar - earth connections and expected depression of the solar activity to 2025 
there is forecasted decrease in global surface air temperature in coming the proximate 25 years. 

F2-06 
GLOBAL AND LOCAL VARIATIONS OF AN ELECTRICAL FIELD OF AN ATMOSPHERE 

U.V. Shamansky 
Irkutsk State University, Irkutsk, Russia 

suv@ home.isu.ru 

The author carried out registration of electrical potential of an electrical field of an atmosphere, electrical 
conductivity of air, basic meteorological sizes and total solar radiation during two six-monthly expeditions at Indian 
Ocean. For the comparative analysis the data of supervision behind atmospheric electricity at continental stations 

were used. r i      i 
The middle daily variations of an electrical field on ocean, where the action of the local factors is reduced 

represent a unitary variation with a maximum at 19 hours of Greenwich o'clock and minimum to 6-7 hours. On 
existing representations, insolated by the sun the surface of oceans varies within day on that to the law, as daily 
course of an electrical field. The mechanisms of generation of global and local variations till now are not absolutely 
clear. The phases of daily variations of an electrical field and electrical conductivity of air on ocean and continent 
depend on a number of the meteorological factors: cloudiness, vertical gradient of temperature, humidity of air, speed 
and direction of a wind. The daily average meanings electrical potential of an electrical field on ocean correlate with 
indexes of circulation of an atmosphere of Blinova. The spectra of variations of an electrical field have a maximum 
come on periods 5-9 day, daily, half-daily and components with shorter periods. In a rather wide strip of frequencies 
an inclination of spectral  lines submit to the law "-5/3" of Kolmogorov-Obukhov,  that is connected  with 

turbulence of air. 
The atmosphere -electrical characteristics are sensitive to pollution of an atmosphere. With approach to coast 

and with port parking electrical conductivity of air is reduced in 2-3 times in comparison with opened parts of 

ocean. 
For research of a nature of solo-earthly connections and their influences on an atmosphere the unitary variations 

of an electrical field, which characterize all earthly atmosphere, can act in a role of a universal index. 
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F2-07 
RELATION OF THUNDERSTORM ACTIVITY TO COSMIC RAY VARIATIONS 

V.A. Mullayarov, V.I. Kozlov, and R.R. Karimov 
Institute of Cosmophysical Researches and Aeronomy, Yakutsk, Russia 

v.a.muUayaroD@ysn.yakutia.ru 

Thunderstorm activity variations relative to the onset of > 10 MeV proton flow rise and in the periods of 
galactic cosmic ray decreases (Forbush-effects) are studied by the superposed epoch technique. Thunderstorm activity 
is estimated by VLF-noise level registered in Yakutsk. The regular VLF-noises at frequencies in the vicinity of 
spectral maximum (8-10 kHz) received by the loop antenna in the east-west plane in Yakutsk are mainly caused by 
the thunderstorm activity in the African world center and in summer - by the local thunderstorms. 

In summer day and winter night hours the decrease of the VLF-noise level up to minimum is observed on the 
third day after the proton burst and then the increase - on the forth-fifth day. With respect to the onset of Forbush- 
decreases one can distinguish two phases of the effect: during the first phase the decrease of the VLF-noise amplitude 
occurs on the 0, -1 day, and during the second one the increase takes place on the +1, 2 day with the excess of the 
initial undisturbed level. 

The obtained results allow to connect the considered reasons and to imagine the thunderstorm activity variations 
in common sequence. The simultaneous consideration of effects shows that the decrease of the VLF-noise level is 
caused by the burst of protons and the increase of the noise level during subsequent days is caused by GCR Forbush- 
decreases. 

By similar way one can explain the behavior of the thunderstorm activity when the Earth passes the positive 
sector of the interplanetary magnetic field. The decrease of the VLF-noise level in one thirds of the sector is possibly 
connected with the increased flow of protons, and the increase of the VLF-noise level in two thirds of the sector - 
with Forbush-decreases. 

F2-08 
RELATIONSHIPS OF LOW ATMOSPHERIC PARAMETERS WITH IONOSPHERIC AND GEOMAGNETIC 

CHARACTERISTICS IN THE NORTH-EAST OF RUSSIA 

A.V. Vinitsky and V.V. Kazantseva 
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS, Stecolny, Magadan, Russia 

It is established that the correlations of tropospheric, stratospheric parameters with solar, geomagnetic activity 
in the different regions of the Earth may be absent, or may be statistically considerable, but have a differ sign. In 
the same place correlations have a differ sign in connection with quasi-biennial oscillation phase. 

In this study relationships between tropospheric, lower stratospheric, ionospheric, geomagnetic characteristics 
and their dependence from solar and geomagnetic activity are considered at the boundary of atmospheric centers of 
action. There is the more sensitive tropospheric situation for the external action in this region. A study is made on 
the basis of aerological soundings, vertical soundings of ionosphere, geomagnetic field variations measurements 
performed at the Magadan observatory (lat. - 60 07'N; long. - 151 OrE.) from 1966 to 1989 

Significant correlation of the ground level pressure with geomagnetic activity is obtained. Its sign changes 
during the year. Tropospheric, low stratospheric temperature variations are in accordance with near midnight value 
of low part ionospheric F- region height. The later agrees to the variations of horizontal component and declination 
of geomagnetic field in their maximum during the day. In these variations the superposition of solar and geomagnetic 
activity occurs. The obtained relations may be used for solving the problem of long-range and short-range weather 
forecast in the North-East of Russia. 
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Zatsepin P.M. 
C2-26 
C4-27 

W Zavalova V. Bl-15 
Ward B.D. D3-06 Zavorin A.V. Dl- 09, D2-10, 
Weber W.L. C2-13 D3,-ll 
Weirauch G. Al-02, Zayakhanov A.S. C5-06 

Werner Ch. C3- -04, C3-07 Zege E.P. Cl- -02, Cl-06 

Wu Yonghua C2-07 Zelikina G.Ya. Al-17 

Wuest A. C2-12 Zemlyanov A.A. B2- 
B2- 

06, B2-07, 
-08, B2-11 

X Zhamsueva G.S. C5-06 
Zherebtsov G.A. Dl-09. D2 -03. E-03, 

Xiaoqin Liu C2-08 F2-01. E-01 
Xiaowei Wan 
Xu Jiyao 

C4-08 
E-05 

Zhifang Gu 
Zhitnitskii E.A. 

C4-08 
Al-32 

XuL. C3-01 
Zhitnitsky E. A2-20 

Y 
Zhivolup T.G. Dl-27 
Zhou Jun C2-07 

Yaklmov M.V. D3 -08, E-28 Zhukov A.F. BI- -35, Bl-36 
Yakovets A.F. Dl-01 Zhuravleva T.B. A2- -02, C4-38 
Yakubov V.P. Bl- -13, Bl-37 Zhzhenykh A.A. D3-13 
Yankov A.P. Bl-28 Zikrach E.K. Dl- -28, Dl-29 
Yankovskii V.A. AI-25 Zinchenko G.S. Fl-06 
Yausheva E.P. C4- -22, C4-37 Zolina T.A. C6-07 
Yemelyanov L.Ya. D3-24 Zotikova A.P. C6-05 
Yershov A.D. C5-08 Zotov A.M. Bl-01 
Yinchao Zhang C2-08 Zuev V.E. E-02 
Yudin S.G. C4-15 Zuev V.V. C2-05, E -20, E-23, 
Yurganov L.N. A2-28 E-24, Fl- -03, Fl-18 
Yurova A.Yu. A2-10 Zvereva N.A. Al-32, Al- -33, Al-50 
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UH Ho 03420 OT 05.12.2000 r. 
CAaiio B iia6op 24.05.2001. HoAnHcaHO K iiciaTH 27.05.2001. OopMaT 60x84 Vs- 

IlcHaTb otj^ccTnaa. ByMara ocjiccTiiaji H? 1. FapiiHTypa <<ncTep6ypr». ycn.-ncH. Ji. 31,6. YH.-HSA. n- 25,42. 
THpajK 350 3K3. 3aKa.3 JvT? 56. 

HsAarejibCTBO HncTHTyta onTHKH aTMoctjjcpbi CO PAH. 
ToMcK, np. AKaAeMHHccKHH, 1. T. 25-81-72, 25-89-28. 

n/l Ho 12-0089 OT 23.04.2001 r. 
THpajK oxncMaTaii B nmorpa^iHH HsAaicAbCTBa HucTHTyxa OIITHKH aTMOctjiepw CO PAH. 

ToMCK, up. AKaAeMHieCKHH,  1. 


