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METEOROLOGY

UDC 551.322
COMPILATION OF ATLAS OF WORLD SNOW AND ICE RESOURCES
Moscow VESTNIK AKADEMII NAUK SSSR in Russian No 1, Jan 83 pp 10-13
UNSIGNED

[Abstract] An Atlas of World Snow and Ice Resources is being compiled by
Soviet specialists. This atlas will integrate the vast amount of data on snow
and ice accumulated since the early 1950's. It is meant to be an important
reference for clarifying the global climatic importance of the snow cover and
glaciers and their decisive role in various areas of the earth and for casting
light on the nature of polar and high-mountain regions. It will provide a
global evaluation of natural ice as a potential source of fresh water and a
regional evaluation of the resources, regime, variability and possibilities of
exploitation of snow and ice formations. It is proposed that the atlas
include about 750 maps at different scales on 300 pages in the format of the
Soviet World Atlas. There will be three parts: introductory, regional and
applied and 17 specialized sections. The maps will be compiled at 1T different
scales. The atlas will be of great international interest, especially for
India, Turkey, Afghanistan, some countries in South America, China and Japan.
UNESCO regards this as the USSR contribution to the International Hydrological
Program. For the first time there will be reliable maps of precipitation,
temperature conditions and runoff for the pertinent high mountain areas. Much
prevalent information which is inexact will be corrected. Space information
will be extensively used in compiling maps of a number of areas. FPhotographs
taken with the MKF-6 camera have provided information on the glaciers of the
Pamirs as a standard region and also glacier regions of South American and
Central Asia. Work on atlas compilation is being carried out at about 20
institutes of the USSR Academy of Sciences and many other organizations. The
first, preparatory stage in work on the atlas was completed in the 10th Five-
Year Plan. The second stage has now been initiated and should be completed in
the next three years. The deadline for its publication is 1985.

[72-5303]



UDC 551.583

ALL-UNION CONFERENCE ON ANTHROPOGENIC CHANGE IN CLIMATE
(LENINGRAD, 1-3 JUNE 1982)

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
No 12, Dec 82 pp 1332-1333

BYUTNER, E. K.

. [Abstract] An All-Union Conference on Problems in Anthropogenic Change in

Climate, organized by the State Hydrological Institute and the section
"Anthropogenic Changes in Climate and Their Consequences" of the Scientific
Council on "Study, Monitoring and Evaluation of State of Enviromment," was held
in Leningrad during the period 1-3 June 1982. The conference was attended by
more than 100 specialists from 27 scientific research institutes in the
country. Twenty-nine reports were presented with discussions of the principal
factors causing changes in climate, modeling of the climatic system, statisti-
cal analysis of observational data, physical mechanism of recent changes in
climate, influence of changes in mean global temperature on the moisture cycle
and the productivity of agricultural crops. One of the sessions was com-
pletely devoted to recent investigations involving the reconstruction of
paleoclimates and a discussion of information on the relationship between
changes in mean planetary temperature and the geographic distribution of the
temperature and precipitation fields which can be extracted from them. (A few
lines are devoted to the subject matter of the individual reports). A resolu-
tion adopted at the conference noted that increased attention must be directed
to certain directions. These include: empirical and theoretical investigations
of the response of regional climatic conditions accompanying modification of
the global climatic system; study of role of the ocean as the principal inertial
link in anthropogenic changes in climate; study of the influence of recent
climate changes on sea and continental ice; reconstructions of paleoclimate for
epochs which are possible analogues of future climate. The conferees agreed
that there is now adequate basis for developing a forecast of anthropogenic
changes in climate for up to 50 years. Such a forecast should contain an
evaluation of climate conditions for each decade in this time interval.

[69-5303]

UDC 551.510.535.2:551.55

SPRING-AUTUMN TRANSFORMATIONS OF CIRCULATION REGIME IN METEOR ZONE DETERMINED
FROM MULTIYEAR RADAR MEASUREMENTS IN KIRGIZIA

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
No 12, Dec 82 (manuscript received 6 Nov 80, after revision 27 Jul 82)
pp 1326-1328

TAKYRBASHEV, <M. A. and KARIMOV, K. A., Institute of Physics and Mathematics,
Kirgiz Academy of Sciences

[Abstract] The article gives an analysis of the times of development of spring
and autumn brief restructurings of the circulation regime in the meteor zone




related to a mean altitude of 93 km on the basis of data from radar measurements
of the drifts of meteor trails carried out in Kirgizia during the period from
1964 through 1980. During the considered observation period an analysis was
made of the day-to-day variability of the mean diurnal values of the prevailing
wind for the zonal (U(EW)) and meridional (V(NS)) components of wind velocity
during the periods of spring (March-May) and autumn (September=October)
equinoxes. For example, a study was made of the dates of onset and ending of
brief spring (BST) and brief autumn (BAT) transformations and also their dura-
tion in the entire observation interval from 1964 through 1980. The analysis
revealed that during the entire observation period the mean times related to
the onset of spring restructurings in circulation at 93 km fall in the period
30-31 March. The mean long-term date of ending of BST falls on 2 May. The
mean duration of BST, averaged for the entire observation period, is 33 days.
The mean long-term times of onset and ending of autumn transformations at 93
km are 29 September and 10 October respectively; the mean duration is 33 days.
The onset of brief spring transformations in the meteor zone falls in the
period of the spring equinox with a deviation of 1-2 weeks from this date.
Autumn transformations develop 6-7 days after the autumnal equinox. Data from
the atlas of maps for the layer 35-60 km (ATLAS VYSOTNYKH KART SLOYA 36-60 KM,
TsAO GUGMS, 1975-1979) were used in an analysis of the development of pro-
cesses of spring-autumn transformations in the atmospheric layer from 25 to

60 km. An analysis of the maps of vertical-temporal development of processes
of spring and autumn restructurings for 1975-1979 indicates development of
spring-autumn transformations in the entire thickness of the atmosphere. The
spring restructuring begins to develop in the upper stratosphere in the strato-
region with subsequent development of this process in both the above- and below-
lying layers. In the upper layers at the 93-km level the spring restructuring
occurs somewhat later (by 3-5 days) than at the stratopause level, but earlier
than in the lower stratosphere at the 25-km level (by 7-1h days). These facts
can be used as predictors of processes developing at the levels of the lower
stratosphere. The quantitative characteristics of brief spring and autumn
transformations in the circulation regime of the lower thermosphere can be
used in predicting both processes at the lower levels of the stratosphere and
the state of the upper layers of the atmosphere. Tables 1;. references:

13 Russian.

[69-5303]

UDC 551.506.2(263):551.55

APPLICATION OF DATA FROM ATLANTIC TROPICAL EXPERIMENT (GATE) FOR WIND FIELD
ANALYSIS :

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
No 12, Dec 82 (manuscript received 22 Feb 82) pp 1323-1326

RADZHAPOV, M. R., Tashkent Polytechnic Institute

[Abstract] One of the fundamental tasks during GATE was a detailed study of
the wind in the low latitudes. The wind analysis makes it possible to deter-
mine the ICZ axis and waves in the troposphere. This article gives a series
of results from the work, such as the following. The zonal distribution of
pressure has the following characteristics: whereas at the earth's surface



and at the 850-mbar surface the minimum falls at 10° latitude, above the T00-
mbar surface.the minimum falls precisely at the eguator. At the 300- and 200-
mbar surfaces in the northern hemisphere there is a pressure maximum at
latitude 20°. 1In the southern hemisphere such a maximum is at a latitude of
10° and is manifested at all altitudes, beginning at the 500-mbar surface. In
the lower troposphere the curves for all three phases are close to one
another, but beginning with the 300-mbar surface the difference becomes more
appreciable with altitude. The daily pressure profiles were used in computing
the profiles of the zonal geostrophic component of wind wvelocity. Computa-
tions were made for 10, 15, 20, 25° in the northern hemisphere and 10, 15° in
the southern hemisphere. In the upper troposphere in the southern hemisphere
the zonal flow is for the most part westerly; only in the first phase at the
level of the 100-mbar surface is the mean zonal flow easterly. Data were
obtained on the vertical profiles of the zonal geostrophic wind, averaged for
all three phases. A weak westerly flow in the northern hemisphere is situ-
ated at a latitude 25° in the layer 8-13 km, whereas in the southern hemisphere
a strong westerly flow is observed at 10° and occupies virtually the entire
troposphere above the 500-mbar level. The study reveals that in an analysis
of the stability of zonal flow it is necessary to evaluate changes in its
characteristics both horizontally and vertically. Figures 2, tables 1;
references: 2 Russian.

[69-5303]

UDC 551.582.1(98/99)
DYNAMICS OF MODERN CLIMATE OF POLAR REGIONS

Moscow IZVESTIYA AKADEMIT NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
No 12, Dec 82 (manuscript received 4 Jun 82) pp 1269-1277

VOSKRESENSKIY, A. I. and MARSHUNOVA, M. S., Arctic and Antarctic Scientific
Research Institute

[Abstract] The article gives an outline of the temporal changes (for the most
part during the period 1938-1981) in temperature, cloud cover, duration of the
snow-free period, atmospheric transparency, radiation balance, direct and
total radiation. Modern cooling in the polar regions is occurring against a
background of a decrease in cloud cover and the duration of the snowless
period, an increase in the ice content of seas and a decrease in the radiation
balance of the surface despite an increase in direct and total radiation. A
series of figures and tables reveals much of the picture: Fig 1 -- Temporal
changes in mean annual air temperature averaged for moving five-year periods
in the Arctic and Antarctica for a series of stations; Fig. 2-- Temporal
change in atmospheric transparency coefficient in spring and summer in. Arctic
and Antarctica; Fig. 3 -- Temporal change in mean annual values of direct and
total radiation, temperature, cloud cover, anomalies of duration of snow-free
period and radiation balance of surface for Arctic and Antarctica; Fig. T
Annual variation of radiation balance of surface of Kara Sea during different
periods; Table 1 -- Atmospheric Transparency Coefficient During Different
Periods in Arctic and Antarctica; Table 2 -- Mean Annual Radiation Balance




Values in Kara Sea During Different Periods. The joint analysis of the prin-
cipal components of the eclimatic system indicated that the unidirectionality
of changes in most hydrometeorological processes at a climatic time scale,
characteristic only of the polar regions, intensifies the effect of global
changes in climate in these regions. Figures 4, tables 2; references 27T:

23 Russian, 4 Western.

[69-5303]

UDC 551.521:551.581
RADTATION ENERGETICS OF CLIMATIC SYSTEM

Moscow IZVESTIYA AKADEMIT NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
No 12, Dec 82 (manuscript received 16 Jul 82) pp 1262-1268

GINZBURG, A. S., Institute of Atmospheric Physics, USSR Academy of Sciences

[Abstract] A sufficient quantity of observational data and results of numerical
modeling have now been accumulated for characterizing the radiation regime of
the atmosphere and the climate system as a whole. The purpose of the author

is a discussion of the applicability of simple analytical radiation models for
describing the thermal regime of the climatic system and parameterization of
radiative heat exchange in numerical models of the theory of climate and a
qualitative evaluation of the role of radiation in the formation of modern
climate. In this article a study is made of problems in the theory of climate
in which the radiation properties of the atmosphere are described by a model
of a homogeneous layer. A very simple global climatic model is proposed

which is based on the heat balance equation for the surface. It was found that
despite the complex spectrum of absorption and reflection of climate system
components the characteristic mean values can be used for both qualitative and
quantitative evaluations. Despite the strong dependence of the optical den-
dity of the earth's crust on altitude, in some climatic processes the atmosphere
can be regarded as a homogeneous isothermic layer. The model of a homogeneous
atmosphere gives the proper values of the mean climatic temperature of the
earth's surface and its variability with a change in insolation and the CO,.
content. Together with a constancy in the rate of radiational cooling in
latitude the model of an isothermic atmosphere gives the correct latitudinal
distribution of mean atmospheric temperature with a stipulated real surface
temperature.  All this indicates the suitability of using simple radiation
models of the atmosphere for the needs of the theory of climate, weather fore-
casting and the interpretation of observations. Radiational cooling is the
least variable type of heat influx to the entire thickness of the atmosphere.
It is still not understood why and what interattion of radiation, dynamics,
evaporation and condensation in the climatic system evens out the radiational
cooling of the atmosphere. Figures 3; references 21: 13 Russian, 8 Western.

[69-5303]



UDC 551.58:551.510.42:551.510.53
STRATOSPHERIC AEROSOL AND ITS INFLUENCE ON EARTH'S CLIMATE

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
No 12, Dec 82 (manuscript received 21 Apr 82) pp 1256-1261

KAUFMAN, Yu. G., KOLOMEYETS, M. P. and KHMELEVTSOV, S. S., Institute of
Experimental Meteorology

[Abstract] Using a two-level energy balance model of the earth's thermal
regime the authors have evaluated the role of background stratospheric aerosol
in the forming of climatic conditions in the year 2000. A model developed by
I. M. Alekseyev, et al. (TRUDY IEM, No 28(101), pp 65-80, 1982) was used in
computing the changes in surface temperature in different latitude zones caused
by the background stratospheric aerosol layer. Use is also made of a model of
a stratospheric aerosol layer outlined in this article.. A figure shows the
change in temperature of the air surface layer computed for. the adopted model
of a stratospheric aerosol layer. The background aerosol reduces temperature
at all latitudes. Cooling in the polar zone is approximatély twice as strong
as in the equatorial zone, which is attributable to an increase in the particle
concentration toward the pdle and also an increase in albedo in this region
with a decrease in temperature. As an average for the hemisphere, the back-
ground aerosol is reducing temperature at the mean annual rate of 0.09 K. With
an increase in the background layer by 9% per annum by the year 2000 the .-
decrease in mean temperature will attain 0.6 K. If the increase in the back-
ground stratospheric layer with a rate of 9% per year is extrapolated for the
next 20 years, the decrease in mean global temperature is more than adequate
for compensating the warming due to COp. However, the accuracy of such compu-
tations is dependent on the accuracy of the following two assumptions: a) the
rate of increase in the mass of the background stratospheric layer of aerosol
will persist during the next 20 years and b) the thermal regime of the dis-
turbed climatic system can, without substantial errors, be described by the

M. I. Budyko energy balance model. Figures 1; references 18: 9 Russian,

9 Western.
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UDC 551.513.1
DYNAMICS OF MOIST ATMOSPHERE

Moscow IZVESTIYA AKADEMIT NAUK SSSR: FIZIKA ATMOSFERY T OKEANA in Russian
No 12, Dec 82 (manuscript received 30 Jun 82) pp 1241-1246

DYMNIKOV, V. P.
[Abstract] A study was made of the role of macroscale condensation in forma-

tion of the principal characteristics of atmospheric circulation in the middle
latitudes of the northern hemisphere. A comparative analysis was made of the



results of numerical experiments with and without the inclusion of phase
influxes of heat due to macroscale condensation. Two experiments were carried
out: one was a control, in which allowance was made for all heat influxes
(experiment I) and experiment II, in which the heat influx equation did not
include the phase influxes of heat released during macroscale condensation.
The computations were made for 90 days and the results were averaged for the
last 30 days. The results of the numerical experiments give basis for assert-
ing that the release of latent heat due to macroscale condensation in general
leads to the stabilization of the atmosphere in the middle latitudes of the
northern hemisphere in winter. The increase in the rate of increase of
baroclinically unstable waves in the presence of macroscale condensation does
not fully compensate the additional heating of the middle troposphere due to: -
the release of the latent heat of condensation. Although in numerical experi-
ment II there was only an insignificant decrease in the parameter of static
stability of the atmosphere in the middle latitudes, it appears that this
result is statistically significant since all the additional computations of
the parameters characterizing atmospheric circulation in the middle latitudes
confirm this shift of the static stability parameter. The results of the
numerical experiments also agree well with the assertion that the principal
factor determining the temperature gradients in the middle latitudes is
macroscale dynamics. Figures 6; references 9: L Russian, 5 Western.

[69-5303]

UDC 551.577.38
STATISTICS OF DROUGHTS

Moscow IZVESTIYA AKADEMIT NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 18, No 11, Nov 82 (manuscript received 4 Jun 82) pp 1207-121L

RAUNER, Yu. L., doctor of geographical sciences (deceased), Geography
Institute, USSR Academy of Scilences

[Abstract] During recent years specialists at many research institutes have
accomplished much in the climatological generalization of the regime of arid
years applicable to the principal grain regions of the USSR and some foreign
regions. Research has included the reconstruction of droughts during the
preinstrumental period on the basis of historical documents and natural
indices. This has resulted in the accumulation of extensive statistical
material embodied in catalogues of arid years. These materials are not
entirely uniform but they make it possible to reveal new patterns in the multi-
year dynamics of droughts. Droughts were defined on the basis of the hydro-
thermal coefficient (the ratio of the precipitation total during the period

- with temperatures above 10° to the temperature sum during this same time).

The hydrothermal coefficient was used in the form of an expansion in natural
orthogonal functions. Systems of drought catalogues were generalized for the
main grain regions of the USSR for the instrumental period. A table gives the
statisties of groupings of arid years for the 19th and 20th centuries. It is
shown, for example, that even for relatively limited areas the appearance



of groups of years with aridity is a relatively rare event. The greatest
recurrence--8 2-year groupings for a period of 120 years (1861-1980)--was in
the Volga area; the minimum recurrence was in the central chernozem oblasts——
3 cases in 110 years. In Western Siberia in a period of 165 years there were
6 2-year and T 3-year groupings. The most prolonged grouping (5 years in a
row) was noted once during the entire period in the Ukraine and in Western
Siveria; chronologically they coincided (1920-1924). The author proposes and
validates criteria for reconstructing droughts in the past on the basis of
indirect moistening indices. 1In.addition, there is a statistical description
of a long-period series of droughts in the Dnepr basin during the last 4,000
years. TFigures L, tables 2; references: 5 Russian.

[46-5303]

INFLUENCE OF TROPOSPHERIC AEROSOL ON INTEGRAL ALBEDO OF ATMOSPHERE-UNDERLYING
SURFACE SYSTEM

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 18, No 11, Nov 82 (manuscript received 3 Jun 82) pp 1199-1206

TARASOVA, T. A. and FEYGEL'SON, Ye. M., Institute of Atmospheric Physiecs, USSR
Academy of Sciences '

[Abstract] The authors have developed a general but approximate approach to
evaluation of the influence of aerosol on the radiation parameters of the cli-
mate system. This approach is based on discrimination of the main parameters
of aerosol exerting an influence on solar radiation fluxes, explicit allow-
ance for the quantitative changes in these parameters and the maximum possible
separation of effects. The purpose of the study was to create an adequately
flexible and simple method for evaluating the influence of variable aerosol in
models with few parameters, such as ehergy balance and numerical climatic
models. Emphasis is on the influence of aerosol on the main parameter of the
climatic system—-albedo. Albedo was computed for a homogeneous atmosphere in
a two-flux (8-Eddington) approximation of the radiation transfer equation.
After examining the optical parameters, parameterization of integral albedo

of the atmosphere, allowance for water vapor and allowance for the underlying
surface, the authors derive quite simple and general approximate dependences
of albedo of the cloudless atmosphere on the number and size of aerosol par-
ticles, the degree of atmospheric contamination by absorbing particles, water
vapor content, albedo of the underlying surface and solar zenith angle.
Examples of computations are given. Figures 4, tables L4; references 15:

9 Russian, 6 Western.
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UDC 551.510.L42:551.58
FINELY DISPERSE AEROSOL AND CLIMATE

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 18, No 11, Nov 82 (manuscript received 13 Jul 82) pp 1192-1198

ROZENBERG, G. V., Institute of Atmospheric Physics, USSR Academy of Sciences

[Abstract] The finely disperse fraction of aerosol 1is sensitive to. climatic
conditions and in turn exerts a strong and diverse effect on climate. Finely
disperse aerosol is characterized by an approximately log-normal distribution
of particles by size. In the process of deposition of VAFC (vapors of aerosol-
forming compounds) on particles, including dust particles, a sulfate coating
is formed on the latter relatively rapidly (1-2 hours) and this determines
their activity as condensation and crystallization nuclei in clouds. The
presence of the sulfate component ensures the formation of. finely disperse

but optically dense hazes. During recent years, due to the anthropogenic
increase in the content of sulfates in the finely disperse aerosol, their
biological activity has begun to assume an appreciable influence, resulting in
the poisoning of the vegetation cover by acid rains and the death of forests.
In Western Europe this influence is already assuming the magnitude of a
climatic disaster. The organic component is less active in climatic respects.
The numerous chemical compounds forming it have strong absorption bandsy
either masked by water vapor or lying in an ineffective spectral region. Its
influence on moisture assimilation processes is also small. Regional levels
vary substantially and in regions with highly developed industry and agri-
culture anthropogenic influences can dominate over natural influences. Finely
disperse aerosol is inevitably one of the most important agents of the anthro-
pogenic influence on climate. Figures 1; references 19: 18 Russian, 1 Western.

[46-5303]

UDC 551.58:551.52:551.558.1
RADIATIVE-CONVECTIVE CLIMATE MODELS

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 18, No 11, Nov 82 (menuscript received 21 Apr 82) pp 1179-1191

KAROL', I. L. and ROZANOV, Ye. V., Main Geophysical Observatory

[Abstract] This is a review of the fundamental assumptions of the component
parts and methods for computing the vertical profile of the radiative-
equilibrium temperature, taking into account convective adjustment in cases
with a supercritical vertical temperature gradient in a horizontally
homogeneous atmosphere. The authors give a brief description of methods for
taking feedbacks into account in such radiative-convective models and evalua-
tions of their response to changes in external parameters. All the materials
presented here confirm that modern radiative-convective models (RCM) consti-
tute a relatively simple but powerful and flexible tool in the theory of




climate. The relatively small expenditure of computer time involved makes it
possible to obtain evaluations of nonstationary changes in the multidimensional
fields of temperature and energy-bearing fluxes of radiation with different
external perturbations of radiation and other factors with an accuracy fre-
quently exceeding the accuracy of similar evaluations of models of general
circulation of the atmosphere, which are considerably more complex and unwieldy.
A very promising development is the combining of RCM and other models for
describing those parts of the climatic system not covered by RCM. The prin-
cipal shortcoming of RCM is that they do not describe the interlatitudinal
transfer of heat by atmospheric movements; this can be overcome by combining
RCM with heat balance models explicitly simulating this transfer. The use

of hybrid models is considerably expanding the possibilities and reliability of
descriptions of climate changes. Tables 3; references 35: 9 Russian, 26
Western.

[46-5303]

UDC 551.513.2

SOME CHARACTERISTICS OF ASYMMETRY OF NORTHERN AND SOUTHERN HEMISPHERE
CIRCULATION MECHANISMS

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 18, No 11, Nov 82 (manuscript received 22 Jun 82) pp 1170-1178

DOBRYSHMAN, Ye. M. and FORTUS, M. I., Institute of Atmospheric Physics,
USSR Academy of Sciences

[Abstract] Among the many factors responsible for formation of climate in
the northern and southern hemispheres there are two groups which can be dis-
criminated with respect to symmetry relative to the equator. The most
important of these is the heat influx from the sun. TIts symmetric part is
dominant and it governs the quasisymmetric background of zonal mean annual
distribution of the main meteorological elements and parameters. The
asymmetric part of climate and the general circulation mechanism is governed
by three factors: a lesser receipt of heat from the sun at the upper boundary
of the atmosphere in the northern hemisphere in comparison with the southern
hemisphere as a result of ellipticity of the earth's orbit, the asymmetric
distribution of the continents and oceans, relief and nature of the surface of
the continents. With these considerations taken into account, on the basis
of data for January and June 1979, obtained during the World Meteorological
Experiment, a study was made of the characteristics of asymmetry of the zonal
distribution of temperature, the horizontal components of wind.velocity and
the derivatives of the characteristics--mass flow across the equator, kinetic
energy and angular momentum. Data on the field of reduced surface pressure for
8 years for the entire earth, on the assumption of zonal statistical homoge-
neity, are then used in writing empirical orthogonal functions separately for
the northern and southern hemispheres and for the entire earth. Figures T,
tables 3; references 8: 5 Russian, 3 Western.

[46-5303]
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UDC 551.583.1

EMPIRICAL INVESTIGATION OF CLIMATE RESPONSE

Moscow IZVESTIYA AKADEMITI NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 18, No 11, Nov 82 (manuscript received 6 May 82) pp 1159-1169

VINNIKOV, K. Ya. and GROYSMAN, P. Ya., State Hydrological Institute

[Abstract] On the basis of data from meteorological observations made during
the last 100 years the authors have obtained empirical evaluations of the
latitudinal-seasonal response of surface air temperature to changes in atmos-
pheric transparency (turbidity) and its COp content. The evaluation method

was described by the authors in an earlier article (METEOROLOGIYA I GIDROLOGIYA,
No 11, pp 30-43, 1981). There is discussion of a broad range of empirical
evaluations of the response of mean annual surface temperature. in the northern
hemisphere to changes in transparency and COo content. These evaluations do
not contradict the first empirical evaluations, agree with the most reliable
theoretical evaluations and confirm that they are realistic. The patterns of
change in latitudinal-seasonal distribution of surface air temperature
accompanying the change in mean annual surface temperature in the hemisphere

do not depend significantly on whether this is caused by variations in trans-
parency or CO, content. The greatest changes in air surface temperature are
ocecurring in the high latitudes during the winter months. The empirical
evaluations presented in this paper can find application in an examination of
the possible changes in climate in relation to the presently occurring anthro-
pogenic increase in COo content in the earth's atmosphere. Figures 3, tables 3;
references 20: 9 Russian, 11 Western.

[46-5303]

UDC 551.513.1:551.58
QUASI-BIENNIAL CYCLE AS PARAMETRIC PHENOMENON IN CLIMATE SYSTEM

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 18, No 11, Nov 82 (manuscript received 1 Jun 82) pp 1154-1158

GLEDZER, Ye. B. and OBUKHOV, A. M., Institute of Atmospheric Physics, USSR
Academy of Sciences

[Abstract] The authors present a concise review of the results of observations
indicating the real existence of a gquasi-biennial rhythm of global atmospheric
characteristics. The possibility of interpretation of this phenomenon as the
parametric division of the frequency of the external effect, the annual varia-
tion, is discussed. The data analysis indicates the existence of disruptions
of the biennial rhythm each 5-8 years. It is shown that. the two-year rhythm
of the lower equatorial stratosphere, for example, can be represented as a
biennial cycle with disruptions of the cyclicity phase. The phase (such as
westerly and easterly for the wind) is displaced by one year with a corres-
ponding disruption. In such’ an interpretation of data on the biennial equa-
torial cycle the mean period of the cycle is approx1mately 26 months. In

11




actuality, without the disruptions the cycle would be 2L months. A table gives
the dates of disruptions of the biennial cycle of velocity of the zonal wind
in the lower equatorial stratosphere, as well as the types of disruptiomns,
confirming that the time interval between disruptions is 5-8 years. A model

is constructed of a "synthetic" spectrum for a process formed from segments of
sine curves with a biennial period, agreeing well with observational data.
There is a possibility for objective periodization of series of meteorological
elements on the basis of comparison with the variation of the atmospheric
biennial rhythm. Figures 3, tables 1; references 1T7: 15 Russian, 2 Western.

[46-5303]

UDC 551.513:551.587

DIAGNOSTIC COMPUTATION AND ANALYSIS OF MEAN CLIMATIC‘SOURCES FOR NORTHERN
HEMISPHERE WINTER CONDITIONS

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 18, No 11, Nov 82 (manuscript received 16 Feb 82) pp 11k1-1153

KURBATKIN, G. P. and SINYAYEV, V. N., Computation Center, Siberian Department,
USSR Academy of Sciences '

[Abstract] This is an analysis of the effect of mean climatic sources on the
formation and maintenance of general circulation regimes, beginning with a
statistical analysis of mean climatic sources from the point of view of their
participation in atmospheric energetics. The authors have constructed a model
of general circulation of the atmosphere which includes restrictions on the
temporal changes of the first moments of the meteorological. fields reproduc-
ible by the model. The limiting factors are regarded as the mean climatic
sources. In their computation a system of equations is used as a diagnostic
system and an archives of a priori meteorological information is also used.
The approach to analysis of the mean climatic sources, based on discrimination
of the "available" and "unavailable" components, makes. possible a correct solu-
tion of the problem of system stability. It is made clear that the principal
climate-forming factors are the mean effective meridional "pole-equator"
temperature gradient on a rotating earth, generating the main dynamic factors,
including macroscale eddy fluctuations, and strong temperature contrasts near
the eastern shores of the continents, responsible for maintaining azonal
atmospheric circulation and the redistribution of fluctuation energy.

Figures 5, tables 1; references 6: U Russian, 2 Western.
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UDC 551.506.21
RESULTS OF GARP FIRST GLOBAL EXPERIMENT

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 18, No 11, Nov 82 (manuscript received 27 May 82) pp 1123-11k0

PETROSYANTS, M. A., Moscow State University

[Abstract] This is a review of the meteorological information collected using
the elaborate observation system of the GARP First Global. Experiment and on
the functioning of individual observation systems which were deployed during =
the course of the experiment. The article also gives details concerning the
system for four-dimensional data assimilation employed at the European Center
for Medium Range Weather Forecasts (ECMWF) for creating a Level-IIIb data
archives. This is followed by an analysis of experiments which were carried
out for evaluating the contribution of different FGGE observation systems to
an increase in the accuracy of analysis and forecasting in the northern and
southern hemispheres. The results of a direct comparison of the satellite
observation system and aerological data are presented. Finally, the author
gives some results of modeling of general circulation of the atmosphere and
there is a discussion of some features of circulation of the tropical atmos-
phere during the FGGE period. As a result of this work the advance time for =
successful forecasts in. the southern hemisphere increased from 2 to 5 days and
in the northern hemisphere from 5 to 5.5 days. It was found that the exclusion
of radiosondes and pilot balloons had a negative effect on the quality of fore-
casts. . The "buoy-podlar orbital satellite" system was extremely effective in
the southern hemisphere. The system of geostationary satellites gave unique
information on circulation in the tropical zone. . On the average, useful pre-
dictability for all situations with the ECMWF forecasting model is L4-6 days.
Figures 5, tables 9; references 50: 17 Russian, 33 Western.

[46-5303]

UDC 551.513.1
ZONAL ATMOSPHERIC MODELS

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
No 12, Dec 82 (manuscript received 5 Jul 82) pp 1247-1255

CHALIKOV, D. V., Institute of Oceanology, USSR Academy of Sciences

[Abstract] Zonal models of the atmosphere are those in which the independent
variables are t, latitude ¢pand any of the variants of the vertical coordinate
0. Zonal models cannot describe variations of atmospheric structure along a
circle of latitude and almost completely preclude the possibility of investi-
gating the geography of climate and general circulation of the atmosphere on
a planet with a real morphology. Elimination of one of the ‘dimensionalities
results in a problem which is incomparably simpler than three—dimensional
modeling. The attractiveness of zonal models is the possibility of carrying
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out a great number of numerical experiments on a computer in reasonable time.
The principal property of the atmosphere lying at the basis of derivation of
the equations of zonal .models 1s an approximate symmetry of many statistical
characteristics of the atmospheric thermodynamic regime relative to the
planetary axis of rotation. In this article in the derivation of a zonal
model the point of departure is an ordinary full system of three-dimensional
nonstationary equations of atmospheric dynamics with the independent variables
t, A ,9, 0 = p/pg, including prognostic equations for the horizontal velocity
components u, v, temperature T, moisture content q, surface pressure pg and
diagnostic relationships for vertical wvelocity ¢ and a number of additional
variables. The characteristics, advantages and shortcomings of such a model
are fully discussed, with particular attention to the role of the second
moments and the methods for their parameterization. References 16: 10 Russian,
6 Western. -

[69-5303]
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OCEANOGRAPHY

MONIN ON CURRENT RESEARCH ‘AREAS IN OCEANOLOGY
Yerevan KOMMUNIST in Russian 30 Jan 83 p 4

[A. Monin, corresponding member of the USSR Academy of Sciences, Director of
the Institute of Oceanography of the USSR Academy of Sciences imeni P. P.
Shirshov: "The Ocean: New Look at the Essence of Currents"]

[Text] Neither the sailor nor the fisherman, nor the researcher have had
detailed maps of the sea floor' relief until now. This why there is a grain

of truth in the fact that we'know the ocean floor less than the surface of

the opposite side of the moon or the face of Mars, or even Mercury. The needs
of science, navigation, and industry require maps compiled not by point and
lines, but by areas. The first industrial samples of scanning and multiple-
beam fathometers used to obtain ‘the floor relief in a band up to 40 miles

wide have all ready been made. The method of acoustic holography is even more
promising. It will permit . in "10-20 years production of detailed maps of the '
most important regions of the floor of the World Ocean.

Our oceanologists in recent: years have considerably advanced in studying the
ocean hydrophysics. One of the recent major discoveries is the synoptic eddies
found by the scientists of our institute in the ocean which are similar to
those that we observe in the atmosphere. We have successfully developed a
theory for this phenomenon. ‘It was found that the previous concepts regarding
currents in the ocean as wide.and deep 'rivers" were simplified. Actually,
the main energy of the ocean currents, up to 90 percent is concentrated in the
eddies. If we look at their motion indicators which have been averaged for
several months, then.we arrive at those currents that we have known from our
school desks. Our scientists have suggested a. ‘number of physical-mathematical
models which efford the possibility of predicting the eddy variability of

the ocean. ’

In addition to synoptic, the so—called frontal eddies have been discovered
and described. They can: be called splral twisting eddies. These are split-
off branches of such jet currents:as the Kuroshio, Oyashio, north Pacific
Ocean, and Gulf Stream. Modeling of the eddy perturbations is also important
for marine transport, and for development of the biological and energy Te~
sources of the ocean.
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Finally, the Soviet oceanologistshave priority in discovering the deep ‘contra-
dictions, turbulent motion of water in the near-surface layers of the ocean,
microcurrents in the water mass caused by variability of temperature ‘and
salinity, and thin-layer benthic currents. Study of the so-called internal
waves in the ocean which“develop because of vertical instability of layers

due to a drop in ocean water density has yielded a lot of new facts. The
importance of this research is indicated by the following: it is believed
that the sudden loss in 1963 of the American nuclear submarine "Thresher"
occurred because it became uncontrollable under the influence of an internal
wave.

Hydrophysical studies have thus significantly altered our concepts regarding
vertical and horizontal circulation of water in the ocean. We are now faced'
with the task of unitiné‘intO‘afsingle‘theory~the physical processes occurring
in the ocean, including surface'wave action. The scientistshope that in the
near future surface wave ‘action will-be successfully recorded and studied
using oceanographic satellites, and an international global network of auto-
matic ocean stations will be created. Using them we will be able to obtain"
information similar to that whiehthe meteorologists have because of the world
meteorological station network.,

9035
CSO: 1865/94
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MAP COMPILED OF SECTION OF SEA FLOOR OF SEA OF JAPAN
Moscow SOVETSKAYA ROSSIYA in Russian 2 Dec 82 p 4

[Article by S. Korepanov, TASS correspondent for SOVETSKAYA ROSSIYA: “The Bot=
tom Lay on the Map"]

[Text] The first detailed map of the floor section of
the Sea of Japan was created by the specialists of the
Main Administration of Geodesy and Cartography of the USSR
Council of Ministers and the scientists of the Institute
of Marine Biology of the USSR Academy of Sciences.

The oceanologists believe that we know the surface of the moon better than the
bottom of the World Ocean. It is paradoxical that in the space age, two-thirds
of the earth's surface which is occupied by seas and oceans still remains “terra
incognita." ' :

Only the depths are indicated on the modern maps of the World Ocean. The
complete map of the sea floor, accurate information about its surface, under-
water vegetation and animal world are concerns of the future. It is true that
this is not too distant, for the first step has been taken in this direction by
the Soviet cartographers who have created a map of the water area of the Zaliv
Petra Velikogo. : '

I glance at the world's first underwater map. It noticeably differs from the
standard: wunfamiliar designations, some kind of numbers. '

"You see the 'manuscript' variant of a basically new type of map," says the head
of the laboratory of marine geophysical work of the Central Scientific Research
Institute of Geodesy, Aerial Surveying and Cartography B. Malakhov. “Soon maps
of the sea and ocean floors will become standard, and quite probably, will be
studied in the school in geography courses." '

"Why does the map have such a large scale, 1:10,000?"

“This is dictated by the capabilities of the existing apparatus for underwater
mapping. Our side-looking sonar makes it possible to obtain acoustic photographs
of the sea floor, encompassing in the visual field bands of the floor of 375
meters on both sides during motion of the ship. Imagine how many miles a scien-
tific vessel would have to travel over the gulf in order to photograph an area
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of the sea floor 10,000 square kilometers! The work is complicated by the fact
that photography from the ship is impossible in the shoals, and wé had to install
the apparatus on a boat. This is what we did for two years."

"What do these mysterious markers mean?"

“These are the pebble, sand and silt fields.. In the same way as we usually mark
on the maps mixed forests, taiga, forest-steppe, deserts, here we designate the
species and density of marine plants, and microorganisms and animals living on
the floor. In compiling the biological load of the map, we were aided by scien-
tists from the Institute of Marine Biology of the Far East Scientific Center of
the USSR Academy of Sciences. They calculated the 'animals' using apparatus for
taking soil samples. Its readings were monitored by a diver: he was lowered

in the marked square, and after outlining a small section of the floor, he com-
puted the average density of the underwater inhabitants per square meter of area."

"Why was precisely this region of the sea selected?"

"Experiments on industrial raising of mussels, oysters, and scallops are con-
ducted here in the water area of the marine preserve of the Institute of Marine
Biology. Having our map, the specialist will be able to find out which section
of the sea floor is the richest in plants and microorganisms, and where it is
better to plant the artificial colenies of scallops and much more."

"Do the workers of the USSR Ministry of the Fish Industry know about your map?"

"The game workers are attentively following our research in this field. After
we have fulfilled the order of the biologists, the Pacific Ocean Institute of
the Fishing Industry and Oceanography of this ministry has asked us to compile

a complete atlas of the floor of the Zaliv Petra Velikogo. The ancient dream
of the fishermen will come true, to catch fish with 'open eyes,' that is in the
zones where the fish feed." -

Fulfillment of the order of the fishermen is only part of the extensive work to
develop the World Ocean. Our maps are needed by geologists and power engineers
who are faced with using the energy of the tides, and specialists of the most
diverse sectors.

9035
CSO: 1865/93
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EXPERIMENTAL TANK SIMULATES INTERNAL WAVES
Tallinn SOVETSKAYA ESTONIYA in Russian 15 Feb 83 p 3
[Article by TASS correspondent: "Tank for the Ocean"]

[Text] The scales of the World Ocean and its models which have appeared in one
of the laboratories of the Institute of Applied Physics of the USSR Academy of

Sciences are incommensurable. However this tank which is several cubic meters

in volume can provide the scientist with ideas about the processes occurring in
its depths.

The Gorkiy physicists have long been interested in underwater waves which promote
mixing of the ocean layers, change in currents, redistribution of energy of the
wave action. This is already directly linked with planetary weather, and with
guaranteeing navigation safety, and marine industry. In order to study the
processes occurring in the water masses, the Gorkiy scientists have created a

set of radiophysical apparatus. Using it during the expeditions of the scien-
tific ships "Dmitriy Mendeleyev" and "Vityaz'" studies were made of the inter-
action of the internal and surface waves.

Nevertheless not all the data can be obtained in the ocean. The extant large
basins where models of ocean diesel boats are tested cannot even help here. It
is difficult to separate the water in them into layers which differ in density
and temperature. The main moving force of the internal waves is hidden pre-
cisely in this difference in the opinion of the scientists.

The Gorkiy people found a method of simulating the temperature profile which
guarantees the existence of these waves. This will make it possible to work out
a technique for producing them during the experiment. On its basis it .is planned
to build in Gorkiy the world's first basin where this important physical
mechanism will operate. : ‘

9035
CSO: 1865/92
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RADAR SYSTEM FOR MONITORING SEA STATE
Moscow IZVESTIYA in Russian 25 Jan 83 p 3
[Article by S. Krayukhin: "“Chasing the Storm"]

[Text] The diesel boat "Kolkhida" will leave Odessa on an
experimental trip on 27 January. The expedition task .in-
cludes working out a new technical system which makes it
possible to rapidly follow the wave action on the water
surface, and to find in time sections which are dangerous
for navigation. The Leningrad specialists, colleagues of
the Main Geophysical Observatory imeni A. I. Voyeykov and
the Central Scientific Research Institute of the Navy are
on board the ship.

A storm at sea. How much trouble, and sometimes real misfortune it brings to
navigators. Mankind has been struggling with the threatening natural elements
for more than a century, searching for methods and means of maneuvering and
by-passing dangerous zones. Despite the development of science and technology,
this problem remains an urgent one even now. .

The method suggested by the famous Leningrad specialist in the field of radar,
Doctor of technical sciences A. Zagorodnikov can prove promising in predicting
navigational safety. The effectiveness of radar surveying from an airplane has
already been proven. This was confirmed by the joint Soviet-American experiment.
A group under the supervision of the scientists participated in this experiment.
Now they are faced with verifying the technical system in a marine expedition
and making recommendations for its practical application.

As indicated by the deputy director of the Main Geophysical Observatory V. Step-
enko, radar surveying of the sea surface has a number of advantages over the
traditional, so-called contact observation method. The radar system makes it
possible to significantly expand the observation area. Studies can be done at
any time of the day and do not depend on the visibility conditions. There is

a great increase in the rapidity of studying the sea wave action on' certain
sections. The navigators thus obtain in advance the necessary information about
the nature of the sea waves, about misfortunes threatening the ship and they can
take the necessary measures.

9035
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UDC 550.834.08

STRUCTURE OF TRANSFORMED FAULTS OF CENTRAL ATLANTIC ACCORDING TO DEEP SEISMIC
PROFILING DATA

Moscow BYULLETEN' MOSKOVSKOGO OBSHCHESTVA ISPYTATELEY PRIRODY: OTDEL
GEOLOGICHESKIY in Russian Vol 58, No 2, Mar-Apr 83
(manuscript received 14 Sep 82) pp 15-29

KOGAN, L. I. and ZONENSHAYN, L. P., Southern Division, Institute of Oceanology,
USSR Academy of Sciences, Gelendzhik; Institute of Oceanology, USSR Academy of
Sciences, Moscow

[Abstract] Three zones of transformed faults have been studied in the Atlantic
Ocean: Atlantis is the northern part of the ocean, Vernadskiy and Romanche in
the equatorial zone. Each of these is discussed in detail. These major faults,
investigated by deep seismic sounding and the reflected waves methods, have a
number of structural elements in common. These include: 1) a block structure
of the earth's crust formed by blocks of different size in the second and
third layers, the boundaries of the blocks being orthogonal, oriented parallel
both to the axis of the mid-oceanic ridge and to the fault; 2) an intense
deformation of the second and third layers with the formation of stepped

faults with an amplitude of movement 2-3 km; 3) an increase in the thickness

of the crust under uplifted bottom sectors and a decrease in. depressed sectors
where deep mantle rocks lying at a depth of 2-3 km come close to the surface,
locally outcropping at the bottom. The deep structure of the zones of trans-
formed faults determines the characteristic forms of relief. The fact that
the faults are accompanied by canyons is directly related to the contraction
of the upper parts of the crust and accordingly the approach of denser mantle
masses to the bottom surface. In some cases (Atlantis fault) this can be
attributed to contraction of basalt melts due to wedging-out of the magma
hearth in the fault zone. In other cases (Vernadskiy, Romanche faults) there
is an important dilatational component, causing partial spreading of the deep
matter of the mantle and its rising to the surface. Along the transformed
faults there may be a dilatational or compressional component or there will be
pure shear, depending on how the fault is oriented relative to the direction
of movement of the lithospheric plate, determined from the position of the pole
of relative rotation of two adjacent plates. In the Atlantic the Vema fault

is an example of a fault with a compressional component. Faults with a com-
pressional component differ from the investigated faults in having a marked
asymmetry of the transverse profile, with a major ridge being situated on one
side of the fault. TFigures 5; references 25: 23 Russian, 2 Western.

[122-5303]
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UDC 551.21
SPEED OF SOUND IN ATLANTIC OCEAN BOTTOM DEPOSITS

Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 269, No 1, Mar 83
(manuscript received 22 Mar 82) pp 223-226

SHURKO, I. I., IL'IN, A. V. and ORLENOK, V. V., Acoustics Institute. imeni
N. N. Andreyev, Moscow; Kalinin State University

[Abstract] A map of the speed of sound in the surface (thickness up to 1 m)
layer of bottom sediments in the Atlantic Ocean was compiled (reproduced in
this article in a full-page format). This map was constructed on the basis of
an earlier map showing the bottom relief of the Atlantic Ocean, types of bottom
sediments and their density (I1'in, A. V., et al., DAN, Vol 241, No 6, 1978).
A 3-step scale of V. values was selected (<1.5, 1.5-1.6,>1.6 km/sec). The
map. reveals, for exam%&e, that in the abyssal sediments of the tropical. and
temperate latitudes the speed of sound usually does not exceed 1.5 km/sec, but
rarely drops below 1.44-1.L45 km/sec. With a decrease in bottom depth and as
the sediments become coarser the speed of sound increases. In the internal
regions of the ocean the VSourld values are 1.5—1,6.km/$ec. A‘speed'of sound

of 1.5-1.6 km/sec is also characteristic for the sediments of three abyssal
basins (Caribbean, Norwegian, Mediterranean), although they are characterized
by different types of bottom sediments. The highest speed of sound >1.6 km/sec
is observed primarily in the coarse-grained deposits of the shelf zone, in
some sands and silts increasing to 1.8-2.0 km/sec. Each speed-of-sound grad-
ation is in general assoclated with a particular type of bottom material and
grain size. The speed of sound, it can be said, is controlled'by'the geo-
graphic zonality of sedimentation processes: latitudinal, vertical and cir-
cumcontinental. In sediments homogeneous in mineralogical. composition it
increases with particle size. In the case of a homogeneous granulometric
composition it is higher in sediments of terrigenous and volecanie origin than
in those of organic origin. TFigures 1; references 11: T Russian, 4 Western.
[116-5303]

UDC 551.511.3:532.527
SOUND RADIATION BY LINES OF EDDIES

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I_OKEANA in Russian
Vol 19, No 2, Feb 83 (manuscript received 6 Apr 82) pp 203-206

GRYANIK, V. M., Institute of Atmospheric Physics, USSR Academy of Sciences

[Abstract] Regular and turbulent eddy movements in a compressible fluid gen-
erate acoustic waves. The radiation intensity is essentially dependent on eddy
field structure. Some features of this dependence and the nature of change

of the eddy field during the radiation process can be traced by examining the
radiation of acoustic waves by quasistationary configurations of lines of
eddies. An earlier study (V. I. Klyatskiy, IZV. AN SSSR: MZhG, No 6, pp 87-92,
1966) dealt with the radiation of sound by two eddies of equal intensity and

22



sign. This revealed that the radiation is quadrupole and the radiation
intensity 1§ o M (M is the Mach number); with time, losing energy in radia-
tion, the eddies disperse as a = ao(l + t/T)1/6, where ap is the initial dis-
tance between eddies, T is the characteristic time of eddy dispersal. Against
this background, the author has investigated sound radiation by two eddies of
different intensity and sign. It was found that the radiation intensity is
alsorm'Mh, but is essentially dependent on the relationship between intensity
of eddies; not only is the dispersal of the eddies possible, but also their
collapse into the center of rotation .if the pair is formed by eddies of dif-
ferent signs. Radiation by some stationary configurations of a large number
of eddies is also analyzed. Expressions are derived describing dispersal and
collapse for different eddy configurations. A system of three eddies 1s also
examined, in a general case with quadrupole radiation and with an intensity~M-,
although special cases are possible. References 10: 9 Russian, 1 Western.
[115-5303]

UDC 551.465.153
PROPAGATION OF PASSIVE IMPURITY IN OPEN OCEAN EDDY FIELDS

Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian
Vol 19, No 2, Feb 83 (manuscript received 13 Jan 82).pp 185-19h

DEMYSHEV, S. G., YEREMEYEV, V. N., IVANOV, L. M. and KNYSH, V. V., Marine
Hydrophysical Institute, Ukrainian Academy of Sciences

[Abstract] The results of numerical studies of the diffusion of a passive
impurity (PI) in eddy fields at a synoptic scale indicate that interactions of
a spot of impurity with one or more eddy formations exert a substantial effect
on its further dynamics. This contribution to the total picture of transport
of an impurity is decisive not only in formation of the field of concentration
of PI"in small time intervals (several months), but it also plays a primary
role in determining the initial field for more long-term (several years) study
of its movement. This article gives the results of numerical experiments for
studying the three-dimensional diffusion of a passive impurity from instanta-
neous point and extended sources in the POLYMODE polygon. The particle method
was used in modeling diffusion of the impurity. ‘A physical mechanism of the
capture of the PI by an eddy is proposed. In the initial stage of capture the
penetration of the impurity into the central part of the eddy formation is
caused exclusively by eddy diffusion. Then the diffusional propagation of PI
in the direction of the eddy center is intensified by advective movement. 1In
the absence of capture the impurity simply flows around the eddy. The pro-
cesses of interaction between a PI spot and one or more eddy formations in the
open ocean are further examined. The transport of mass by eddy formations is
analyzed. The influence of vertical movements of ocean waters on formation of
the PI concentration field is then investigated. TFigures 8; references 16:

15 Russian, 1 Western.

[115-5303]

23



GENERALIZED SPECTRA OF BOTTOM SEISMIC NOISE IN WORLD OCEAN

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuseript received 5 Jan 82) pp 980-983

OSTROVSKIY, A. A., Institute of Oceanology imeni P. P. Shiréhov, USSR
Academy of Sciences, Moscow

[Abstract] The effective implementation of marine geophysical experiments with
use of high-response bottom seismographs requires preliminary information on
the level and spectral composition of bottom seismic noise in. the work region.
This article gives generalized spectra of bottom seismic noise obtained by a
comparison of all available data. About 10 studies containing the spectral

" characteristics of bottom seismic noise have now been published; these give 39
spectra in the frequency range 0.1-100 Hz. In addition to these, in construct-
ing the generalized spectra. of bottom noise in the world ocean use was made of
the results obtained by the author on various expeditions of the Institute of
Oceanology--59 spectra in the frequency range 2-20 Hz. BSpectral curves
representing the maximum, minimum and statistical mean.level of bottom seismic
noise were constructed as a result of generalization of 98 spectra; these are
represented in Fig. 1. All the curves reveal a distinct maximum at frequencies
from 0.15 to 0.4 Hz; the parameters are determined by the characteristics of
the sources of storm-induced microseisms. The maxima of the spectra of con-
tinental noise fall in the range of periods 5-8 sec, corresponding to periods
of storm waves. This indicates a primarily surf generation of microseisms.

The picture is less clear for bottom noise: the existence of mlcroselsms from
both surf and standing waves can be postulated. In contrast to "continental
spectra, the curves for bottom noise drop off considerably steeper with an
increase in frequency; there is also an appreciable rise at frequencies exceed-
ing 10 Hz probably caused by ship noise. These spectral curves can serve as a
guide in selecting the principal parameters of bottom seismographs. (frequency
characteristic, amplification factor). The scatter of bottom noise spectra

for some frequencies is 3.5 orders of magnitude, so that the deviation of the
real spectrum from the mean spectrum may be considerable. Figures 1, tables 1;
references 16: 5 Russian, 11 Western.

[52-5303]

UDC 550.348.4k32

T

EXPERIMENTAL STUDY OF BOTTOM SEISMIC NOISE IN OCEAN DURING CYCLONE PASSAGE

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuscript received 17 Dec 81) pp 975-979

OSTROVSKIY, A. A. and RYKUNOV, L. N., Institute of Oceanology imeni
P. P. Shirshov, USSR Academy of Sciences, Moscow

[Abstract] A solution of the problem of the influence of cyclones on bottom
seismic noise required the tracing of changes in noise parameters in time
intervals of about several days. Only a few studies giving the results of
research relating to the influence of weather on the level of bottom noise have
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been publiéhed. It was possible to register the intensification of bottom
noise caused by a local cyclone situated not far from the coast. The registry
of noise on the ocean floor was accomplished during the 21st voyage of the

"Dmitriy Mendeleyev" in the autumn of 1978. The bottom seismograph was

installed in the northwestern basin of the Pacific Ocean at a depth of 5,630 m.
The record obtained was sufficiently compact and convenient for making a com-
parison of variations of bottom noise and weather conditions at the ocean sur-
face. Figure 1 illustrates the influence of hydrometeorological conditions in
the ocean on the level and spectral composition of seismic noise; Fig. 2 is a
map of the movement of a cyclone causing a noise storm in the region of bottom
seismograph placement. An increase in wind and waves during the period 25-26
September 1978 was caused by the passage of a local cyclone, surrounded by
three zones of high pressure, over the region. The comparison of all data con-
firms that the observed increase in bottom noise was caused by the storm. The
possibility of an influence of onshore noise was excluded. The noise increase
was evidently caused by the nonlinear interaction of storm waves. The influ-
ence of hydrometeorological conditions on the level of seismic bottom noise
ceases to be significant at frequencies exceeding 3-4 Hz. TFigures 3;
references 12: L4 Russian, 8 Western.

[52-5303]

UDC 551.463.2(265)
MIGRATING SOUND-SCATTERING LAYER IN EQUATORIAL PACIFIC OCEAN

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuscript received 16 Sep 81, after revision 13 Jan 82) pp 951-954

KUZNETSOV, I. L., STEFANOV, S. R. and SAVAGOV, V. I.

[Abstract] On the 2Wth voyage of the "Dmitriy Mendeleyev" in the central equa-
torial part of the Pacific Ocean a migrating sound-scattering layer was
observed at several stations in thr region of the Cromwell Countercurrent by
the echo-sounding method at a frequency of 50 KHz. A typical echogram
obtained in the evening indicated a characteristic dependence of the behavior
of organisms populating this layer on the level of underwater illumination.
During the daytime the layer was at a depth of 440 m and had a thickness of

20 m. It began to rise at 1155 hours. As it rose the thickness of the layer
increased and the coefficient of volume scattering decreased.. After 1310 hours
the breakdown of the sound-scattering layer into two layers becomes conspic-
uous. Still another layer separates out at 1550 hours. Each layer rises in
conformity to its own trajectory. The coefficients of their volume scattering
are related as 1:0.2:0.05. At about 'the same hour the three layers had thick-
nesses of 30, 25 and 40 m. The rate of ascent of the layer varies in. the range
0.6 m/min during the six hours from 1200 to 1800. The behavior of the rising
layer can be traced to a depth of 125 m. after which it enters into the thick
surface layer and is masked by it. The passage of the migrating layer through
the Cromwell Countercurrent, situated in the depth range T75-250 m, is not
visually reflected in its behavior. It evidently cannot serve as a current
indicator. The rising layer passes through a system of nommigrating sound-
scattering layers, but the existing system of layers is not disrupted. 1In
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many cases with the approach of the layer to the surface it is met by a layer
descending at a rate of about 20 m/min. The moment of meeting of the layers
with direct and retrograde migrations occurs in an interval +10 minutes rela-
tive to sunset. Figures 3; references: 4t Russian.

[52-5303]

UDC 551.L463.5

REASONS FOR APPEARANCE OF MAXIMUM NEAR 700 nm IN SPECTRUM OF RADIATION
EMANATING FROM SEA

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuscript received 8 Oct 81, after revision 21 Dec 81) pp 945-950

VASIL'KOV, A. P. and KOPELEVICH, O. V., Institute of Oceanology imeni
P. P. Shirshov, USSR Academy of Sciences

[Abstract] The maximum near TOO nm in the emission spectrum emanating from the
sea was observed first in the spectral curves of the coefficients of diffuse
reflection R(A) by A. Morel and L. Prier. Its presence has been confirmed in
other studies. According to Morel, et al., with a concentration of chlorophyll
"a" of several mg-m~3 on the R(A) curves it is easy to see a minimm at 665 nm
and a maximum at 685 nm. For the latter there are two possible explanations:
anomalous dispersion in the absorption band and the fluoroescence of chloro-
phyll. Later H. R. Gordon concluded that chlorophyll fluorescence completely
explains the observed increase in R(A) at 685 nm and there is no need to post-
ulate an anomalous dispersion phenomenon. In this article the authors use
model computations showing that the observed features in the spectra of out- -
going emission in the red region can be explained more simply, without impli-
cating anomalous dispersion or fluorescence. The appearance of this maximum
near 700 nm can be fully explained by a simple model in whiech this maximum is
caused by the corresponding minimum in the x(A) spectrum arising with chloro-
phyll concentrations exceedingns1 mg-m‘3. The anomalous dispersion phenomenon
makes a negligible contribution to the formation of this peak. The observed
position of this maximum and the overlapping of the absorption bands and
chlorophyll fluorescence in the red region give basis for assuming that fluores-
eence ig not the principal factor in the formation of this peak. Figures 2,
tables 1; references 23: 15 Russian, 8 Western.

[52-5303]
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UDC 551.468.1
SPECTRUM OF DEFORMING WAVES IN COASTAL ZONE

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuscript received 27 Feb 81) pp 941-9Lk

SHADRIN, I. F., Institute of Oceanology imeni P. P. Shirshov, USSR Academy of
Sciences, Moscow

[Abstract] The spectrum of displacements of the free surface, or the equivalent
frequency-angle (two-dimensional) spectrum, is an important characteristic of
wind waves. The author here examines the change in the form of the spectrum
(in its nonlinear part) of deforming waves over a sloping bottom when the
water depth is comparable with wave height. The article gives the results of
in situ investigations made in the coastal zones of the Black and Baltic Seas
during the period 1967-19TL. Each spectrum was obtained by the averaging of
several tens of individual spectra. About 150 records were studied; three
ranges of relative heights were examined. The spectral changes were analyzed,
especially for confirming or refuting the hypothesis that.these changes occur
as a result of wave interaction. It was found that in the deformed wave field
the form of the function is dependent on relative wave height. A function
transforming the spectrum is given. The zone of strong wave deformations

can be considered a singular filter whose effect is directed to an evening-out
of the distribution of wave field energy by frequencies, that is, a tendency
of evening-out of the amplitude of the wave harmonics. It is confirmed that
wave -interaction plays more than a small role in this process. Figures 2;
references 1T: 14 Russian, 3 Western.

[52-5303]

UDC 551.46Lk
VARIABILITY OF SALINITY IN OCEAN SURFACE LAYER

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuscript received 2 Sep 81) pp 928-935

GINZBURG, A. I. and FEDOROV, K. N., Institute of Oceanology imeni °
P.P. Shirshov, USSR Academy of Sciences, Moscow

[Abstract] This is a review of the sources of variability of salinity in the
ocean surface layer. It relates only to those mechanisms which are presently
known and possibly is not complete. The review makes it possible to visualize
clearly the range of synoptic variability of salinity of the surface layer in
different regions of the ocean. The maximum variability (of several ©/oo) can
be expected in the coastal regions of the ocean: in regions of runoff of major
rivers, upwellings and melting of ice. Salinity drops of about 1-1.5°/co are
observed on fronts formed by the advection of waters along the peripheries of
rings separating from major currents. The effect of precipitation is different
depending on the region of its falling. Where precipitation is abundant and
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mixing is weak the decrease in salinity near the surface attains 1°/oco or more
(this should be observed most frequently in the tropical regions and the low
latitudes), but where the mixing extends to a depth of several tens of meters
freshening causes a decrease in salinity by not more than 0.1°/oco. A salinity
variability of the same order of magnitude can be expected as a result of the
nonuniformity of wind mixing, nonuniformity of evaporation and modulation of
the surface layer by internal waves. As a result of the greater specific con-
tribution of salinity to water density in comparison with temperature and the
slower diffusion of salt in the water in comparison with heat, any purely
salinity or thermohaline anomalies are more long-lived than purely thermal:
anomalies. This applies, in particular, to fronts. An analysis of the
latitudinal distribution of the ratio of the contributions of salinity and
temperature to water density indicates that the greatest probability of appear-
ance of salinity fronts should be expected in the high latitudes where the
freshening influence of the melting of ice and river runoff determines the
high variability of salinity and in the low latitudes where the temperature
fleld is rather homogeneous and salinity varies in a wide range due to high
evaporation (in the subtropics) and abundant precipitation (in the tropics

and equatorial zone). There is basis for assuming that the spatial scales of
spottiness of salinity and temperature in the surface layer. of the ocean are
similar. It is therefore possible to expect sharp drops (0.1-0.5°/oo and
frontal gradients of salinity against a generally uniform background approxi-
mately each 5-10 km in coastal regions, each 50-100 km in regions of climatic
frontal zones in the open ocean (zones of westerly boundary currents and
subtropical convergences) and each 500-1,000 km in the central parts of the open
ocean. References 36: 18 Russian, 18 Western.

[52-5303]

UDC 551.L466.4

SINGLE-PARAMETER APPROXIMATION OF FREQUENCY SPECTRA OF ENERGY-BEARING
COMPONENTS OF WIND WAVES

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuscrlpt received 3 Mar 81, after revision 12 Mar 82) pp 916 921

ZASTAVSKIY, M. M., Institute of Oceanology imeni P. P. Shirshov, USSR
Academy of Sciences, Moscow

[Abstract] The author demonstrates that the known fact of a decrease in. the
universal constant o for developing wind waves in describing the high-frequency

-~
slopes of the spectra by the Phillips equilibrium spectrum SPCK) = a$“5 can be

. . . . Tt T N e <To W
eliminated within the framework of the power formula S(3) = b 0 with the
choice of the exponent n_ <5, which compensates the decrease in o with a growth
of the waves. On the basis of experimental data on the dependence of a and the
dimensionless frequency of the spectral maximum 'Em on fetch it was possiblé
to evaluate the n, value for which bo = const:nd:3.6, and then b6¥3.h'1075.

28




S

Om’noes(ﬁ/zg) contains only one parame-

ter changing with the development of waves--the frequency of the spectral maxi-

The resulting parameterization s(®) = b

o v
mum wm—-and is suitable for describing the energy-bearing region of the spectrum
of adequately developed waves with 3;52—3. Figures 2; references T: 6 Russian,

1 Western.

[52-5303]

UDC 551.463.6:7.021.2
NUMERICAL MODELING OF THERMODYNAMIC WAKE OF TROPICAL CYCLONE IN OCEAN

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82 o
(manuscript received 6 Oct 81, after revision 20 Jan 82) pp 902-908

GINIS, I. D. and DIKONOV, Kh. Zh., Kabardino-Balkarskiy State University,
Nal'chik :

[Abstract] Until recently there was no reliable information on the lifetime of
the wake of a tropical cyclone in the ocean. On the 2Tth voyage of the
"Akademik Kurchatov" it was possible to carry out unigue hydrophysical measure-
ments in the wake of tropical cyclone "Ella" on. the 1st and 20th days. after

its passage. It was found that during this time the principal features of the
thermal structure of the wake persisted, although the measurements made were
inadequate for forming a full idea concerning the dynamic structure induced

by "Ella." Accordingly, this article gives the results of a numerical experi-
ment carried out within the framework of a model proposed by the authors and
described in detail by them in OKEANOLOGIYA, Vol 21, No 5, pp T794-801, 1981;
the authors presented some of the results in DOKLADY AN SSSR, Vol 260, No 4,

pp 1005-1006, 1981. The model was formulated for the purpose of investigating
the long-term evolution of the thermodynamic wake. This new article gives a
more detailed examination of the temporal and spatial variability of the
dynamic structure and energetics of the wake. The mathematical model is based
on the equation of motion, continuity equation and heat transfer equations in

a cylindrical coordinate system on the assumption of axial symmetry, integrated
vertically within the limits of the upper quasihomogeneous layer. It was

found that under the influence of the tropical cyclone a cyclonic gyre of a
synoptic scale is formed in the ocean. The patterns of change in available
potential and kinetic energy are analyzed as a function of distance to the

axis of symmetry and time. TFigures 6; references 14: 10 Russian, 4 Western.

- [52-5303]
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UDC 551.465.5
WATER CIRCULATION IN NEIGHBORHOOD OF SOMALI UPWELLING DURING WINTER

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuscript received 3 Dec 81, after revision L4 Mar 82) pp 896-901

DEMIN, Yu. L. and USYCHENKO, I. G., Institute of Oceanology imeni
P. P. Shirshov, USSR Academy of Sciences, Moscow

[Abstract] Along the shores of Somali a strong upwelling is observed only
during summer, during the period of the southwesterly monsoon. A dynamic fea-
ture of this region is the existence of the Somali Current, one of the most
powerful boundary currents in the world ocean, which makes a considerable
contribution to heat exchange processes over a considerable area of the world
ocean. This region 1s one of the energy-active zones of the world ocean. The
Southern Trades Current is a highly important source of the Somali Current.
The equatorial zone was included in the investigated region in order to take
its role into account in the numerical computations involved in constructing
the mathematical model outlined here. A nonlinear model based on primitive
equations of motion was used. The computations were made for the region from
40.5° to 54.59F and from 4.5°N to 11.5°9N on the basis of the mean multiyear:
density fields for the northern hemisphere, stipulated in a grid with an
interval of 1° for 31 standard depth horizons. A series of figures shows

the results of the computations. The surface circulation is characterized by
a tendency to anticyclonic movement of waters. However, it evidently is not

a single extensive anticyeclonic circulation but a system of two or three cir-
culations. With increasing depth there is a substantial restructuring of cir-
culation. In contrast to the surface layers, where the general meridional
transport of waters is directed to the north, in the deep layers there is a
marked predominance of equatorward water transport. In .accordance with the
strong restructuring of horizontal circulation there .is also a qualitative
transformation of the vertical velocity field. The zone of coastal upwelling
of waters gradually decreases and at a depth of 2,000 m the subsidence of
waters occurs in the preponderant part of the coastal region. On the other
hand, an extensive zone of subsidence of waters to the south of the equator is
replaced in the deep layers by a thick zone of upwelling of waters.

Figures 2; references 10: 2 Russian, 8 Western.

[52-5303]
UDC 551.465.5.7.021.2

NUMERICAL MODELING OF ROSSBY WAVES IN OPEN OCEAN

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuscript received 6 Jan 82) pp 886-895

‘BELOTSERKOVSKIY, S. 0. and PANTELEYEV, M. 8., Institute of Oceanology imeni
P. P. Shirshov, USSR Academy of Sciences, Moscow

[Abstract] Two earlier articles by V. M. Kamenkovich, et al. (OKEANOLOGIYA,
Vol 21, No 5, pp 773-786, 1981; Vol 22, No 5, pp 719-725, 1982) described and
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analyzed a barotropic quasigeostrophic model for the prediction of synoptic
eddies in an ocean of constant depth with a "solid cap" at the surface. In
this article the authors present a further analysis of this model as a neces-
sary stage in an investigation of the general problem for a baroclinic ocean
with a free surface and a variable depth. The article describes numerical
modeling of Rossby waves in an open region of the ocean using explicit and
implicit (employing filtering) finite-difference schemes. It is postulated
that the computational instability developing when using an explicit scheme
in the case of high values of the Rossby number is caused by the hydrodynamic
instability of the considered current. The paper indicates that the implicit
numerical scheme applied in this study is more suitable for the modeling of
barotropic instability than an explicit scheme. Barotropic instability
undoubtedly plays a major role in the formation of synoptic eddies and it
therefore can be expected that the proposed modification of the numerical
approach outlined by Kamenkovich, et al. makes it possible to predict cur-
rents in the ocean for longer time intervals. Figures 5; references T:

2 Russian, 5 Western.

[52-5303]

UDC 551.465.3:7.021.2
MATHEMATICAL MODELING OF SYNOPTIC EDDIES IN OCEAN

Moscow OKEANOLOGIYA in Russian Vol 22, No 6, Nov-Dec 82
(manuseript received 8 Oct 80, after revision 18 Dec 81) pp 875-885

NEYELOV, I. A., Leningrad Division, Institute of Oceanology imeni
P. P. Shirshov, USSR Academy of Sciences

[Abstract] The objective of this study was an investigation of the interaction
between synoptic eddies and the macroscale flow in the open ocean far from
boundary currents. It is assumed that the mean flow 1s not dependent on
longitude and the maximum wavelength of the synoptic disturbances does not
exceed some prestipulated value. The condition of periodicity of all the
hydrodynamic fields is used in horizontal coordinates. Here the author

gives new results obtained using an eddy-resolving model described earlier
(Neyelov, I. A., et al., OKEANOLOGIYA, Vol 21, No 1, 1981), with a more com-
plete exposition of the numerical algorithm being given. A three-layer model
of mesoscale circulation in the ocean is outlined; a method for numerical solu—
tion of the equations is described; the results of integration of the equations
for a long time in advance are presented. The energy equations of the model
are discussed; evaluations are made of different types of energy and the
transitions between them with temporal and zonal averaging. It is shown that
the role of different mechanisms of generation of eddies and the macroscale
flow is essentially dependent on depth and changes with time. In general

there is a transition of potential energy to the kinetic energy of eddy move-
ment and a transition of the latter to the kinetic energy of mean movement.

The vertical exchange of kinetic energy occurs for the most part due to the
operation of total pressure forces. The baroclinic and barotropic parts of
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this work have an identical order of magnitude. The kinetic energy of eddy
movement passes from the middle layer into the upper and 1ower-layers, whereas
the kinetic energy of mean movement passes successively from the upper layer
into the middle and lower layers. The energy characteristics of the model
circulation are highly dependent on the vertical coefficient. of density dif-
fusion. It follows that there must be a more rigorous parameterization of
the vertical flows. Figures 3; references 5: 1 Russian, L Western.

[52-5303]

UDC 551.462

PALEOOCEANOGRAPHY OF ARCTIC BASIN IN LATE CENOZOIC TIME AND ITS RELATIONSHIP
TO GLOBAL CLIMATES

Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83
(manuscript received 20 Apr 81) pp 112-119

HERMAN, I., Washington State University, Pulman,Washington

[Abstract] A sedimentary column was raised from a drift ice platform over the
central Arctic basin. The oldest level encompasses sediment accumulated from
4.5 to 2.4 million years ago, rather well sorted red sandy clay containing
iron-manganese concretions which make up as much as 60% of the sediment frac-
tion larger than 63 um. Although the fauna indicate low surface temperatures,
other features of the sediment indicate that the structure of Arctic water
masses was quite different from today. Biologic productivity was higher than
today and carbonate compensation was less. There was no permanent lce cover.
A great change in oceanography and climate occurred about 2.4 million years
ago at the beginning of iceberg and ice shelf activity in addition to shore-
line ice. The global temperature reached its minimum about 0.1 million years
ago, causing the beginning of the constant ice cover. The permanent sea ice
extended into the North Atlantic approximately to 550N, and atmospheric circu-
lation changed. The conditions were similar to those of 18,000 years ago. The
filling of the Arctic with hypothetical ice masses seems improbable in the
light of the data here presented. The deglaciation of the Arctic and sub-
arctic latitudes was apparently simultaneous. However whereas the subarctic
regions were liberated of ice at the beginning of the interglaciation, the
Arctic ice melted during the temperature maxima. References 40: 1 Russian,

39 Western.

[98-6508]
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UDC 551.465.4(261)
EVOLUTION OF MEDIUM SCALE OCEANIC VORTICES SOUTHWEST OF THE AZORES

Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83
(manuscript received 1 Jul 81; after revision 8 Dec 81) pp 5-12

KORT, V. G., KRASNOPEVTSEV, A. Yu. and SHADRIN, I. F., Institute of
Oceanography imeni P. P. Shirshov, USSR Academy of Sciences, Moscow

[Abstract] Space-time variability of anticyclonic eddies in the. central
Atlantic Ocean to the southwest of the Azores as studied from the research
vessel "Akademik Kurchatov." Three successive quasisynchronous hydrologic sur-
veys of the water area were performed between 4 May and 15 July, 1980 and three
oceanographic buoy stations were set out with water temperature and current
recorders. Eddies were found to move southwestward at 5 to 7 nautical miles
per day. The eddies were apparently formed as a result of interaction of the
western Canary current and the irregular bottom topography. A significant

rise in 15°C isotherms was observed to the southeast of the anticyclone,
indicating the presence of a cyclonic disturbance centered outside the survey
area., Figures 3.

[97-6508]

UDC 551.465.4
MEAN OCEAN CURRENT SPEEDS

Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83
(manuscript received 31 Aug 81) pp 13-16

STEPANOV, V. N., Institute of Oceanography imeni P. P. Shirshov, USSR
Academy of Sciences, Moscow

[Abstract] The mean speeds of currents at the surface and in the depth of the
ocean were calculated based on a linear diagnostic model, using mean multi-
annual values of temperature and salinity for 5° trapezoids using all available
deep water observation data. The results of the calculations were used to
determine the mean multiannual currents throughout the ocean at standard

levels from surface to bottom and to construct the field of velocities on the
surface of the ocean. The mean speeds consider not only the intensity of
individual currents but also the entire variety of water movement in the ocean,
including the central areas of macrocirculation systems. Figure 1;

references T: 5 Russian, 2 Western.

[97-6508]
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UDC 551.46.08
NUMERICAL MODEL OF WESTERN BLACK SEA CURRENTS

Moscow OKEANOLOGIYA in Russian Vol 23, No 1, Jan-Feb 83
(manuscript received 3 Aug 81; after revision 21 Mar 82) pp 17-22

TRUKHCHEV, D. I. and STANEV, Ye. V., Institute of Marine Studies and
Oceanography, Bulgarian Academy of Sciences, Varna, Bulgaria; Sofia University
imeni Kliment, Okhridskiy, Bulgaria

[Abstract] Results are discussed on numerical studies of ocean circulation in
the western Black Sea within the framework of the quasigeostrophic approxima-
tion and based on the solution of the density diffusion equation. The numeri-
cal experiments were based on a data base obtained during the 5th voyage of
the "Akademik Orbeli," which performed a quasisynchronous hydrologic survey of
the western Black Sea at 0, 10, 20, 40, 60, 80, 100, 200, 500, 1,000, 1,500
and 1,800 m depth between 3 and 10 October, 1976. The values of temperature .
and salinity obtained (after smoothing and interpolation) were used to create
a data base for the density field over a uniform horizontal grid with a spacing
of 5 nautical miles. Bottom relief determined by sonar was supplemented by
bathometric mapping, while the atmospheric pressure was taken as the average
for the fall season. It was concluded that the specific distribution of = -
density at the open boundary, a result of the general hydrologic structure of
the sea in the fall season, combines with the bottom relief to form the
specific current structure near the Bulgarian coast of the Black Sea.

Figures L4; references 5: 4 Russian, 1 Western.

[97-6508]

UDC 551.L456
SIMILARITY THEORY FOR OCEANIC BOUNDARY LAYER

Mosc