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This is the sixth collection of abstracts of recent Soviet 

articles on generation and detection of internal waves.    It is based on 

items listed in the sixth Bibliography of Soviet Material on Internal 

Waj^es,   published May 7,   1976,   and covering material received from 

November 1975 through April 1976. 

The abstracts are divided into internal effects and 

surface effects,  comprising active and passive measurement of wave 

states.    An author index is appended. 
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1.    Internal Effects 

I 
I Andryushchexiko,   A.   A.,   and V.   I.   Belyayev. 

Optimizing station deployment of a network 

for simultaneous measurement of several I 
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statistically related oceanographic fields. 

FAiO.  no.   10,   1975,   1047-1054. 

Questions are discussed on the use of supplementary 

information in order to reconstruct fields of oceanographic elements 

at a given level.    Space correlation and cross-correlation functions 

of temperature and salinity fields in the Black Sea are taken as an 

example,  in which the authors apply an optimal matching algorithm 

to evaluate errors in field reconstruction.    The results are cited 

as useful for planning measurements of oceanographic fields. 

Babiy,  M.   V.   Propagation of long waves in 

a multi-layered rotating fluid above a rough 

bottom.    Morskiye gidrofizicheskiye 

issledovaniya,  no.   1,   1975,   70-77.    (RZhGeofiz, 

2/76,  #2V96).    (Translation) 

An equation describing free oscillations in an n-layered 

liquid with arbitrary layer depths rotating above a rough bottom is 

developed in a linear formulation,  using the theory of long waves.    The 

effect of layer slope is compensated for by a gradient flow.    It is shown 

that internal waves are not generated by surface waves if depths of 

layers change proportionally with change in overall depth. 
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1 
Babiy,   M.   V.,   and L.   V.   Cherkesov.    Generation of 

internal waves by an underwater obstacle.    FAiO, 

no.  9,   1975,  971-975. 

Generation of internal waves in a two-layered sea by 

periodic surface waves propagating over an underwater discontinuity. - 

e.g.   a rulge or trough,   I. analyzed.    The problem is solved by an 

analyt.cal-numer.cal method m the framework of the linear theory of 

Long waves.    The numerical calculations are made for the case when 

the amplitude, of surface and mternal waves propagating from a deep- 

water region (reg.on 1 in Fig.   I) are unity and zero,   respect.vely.  while 

the depth of the lower layer In the transition regions (reglont 2 and 4 

Ln Fig.   1) I« a linear function of x.    The bottom profiles considered are 

shown in Fig.   1.      Motion in each region is described by the equation system 

I 
1 

i 

I i 

1 
0 
0 
B 
I 

I 
1 

Fig.   1.    Schematic of bottom profiles. 
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D,-2u»--ff—-l<-»«it.      I'I + 2ü)(7 ■" 0,   (I) 

l' (1) 

where    e = Ap/p       ,   and t,   x indicate corresponding derivatives. 

Assuming a periodical motion eqs.   (1) reduce Lo a fourth-order 

differential equation for   4 («)•       Furthermore,   if it is assumed that 

amplitudes A   ,   B    are given,   and taking into account that 

■ IT- dK 
O:-4(J):  dx                         o-'-'lu3   dx2 

u = it - i , 
(2) 

and when continuity conditions are satisfied for ^    ,4    ,   u,   u at 

x=0,   x = x  ,   x = x   ,   and x ■ x  ,   then sixteen algebraic equations for 
1 «< -j 

amplitudes of surface and internal waves are obtained. 

The results of numerical calculations are presented in 

Figs.   2-4,  and Tables  1 and 2.    Calculations of the effect of obstacle 

width (Figs.   2,   3) and height (Fig.  4) on the amplitudes of internal 

waves,   B.,,   ....   Br are nWe for:    5x10     ^ H        <   6 x 10   ; 1 x 10 
2-.5 2 5' 34 

<   H     <6 x 10   ,   20 < h < 5 x 10   ; 5 x lo"     <   5    <    10     ; 10 <   ' 

<        5 x 10'   ; and 10      > a < 89° 30'.    Calculations show that 
1 > *- 

'•'m    "     *"•■• gjN. '» '■■ 



j d      + n X    (  ^ 

parameter do depends on O,.   «« «j , ^ which 

Th.re auo «U« a .p«»^ --^ ^        = ^ 

th. ^CUO« B5 ,d, ha. m^    TKe  n ^ ^^^ ^ ^^^ ^ (d) 

and greater .Kan aero tor H     *      5 ^^ trough_ 

and   Bs (d) are aimilar both tor the case 

.als a strong dependence of the amplitude 
The analysis reveals a strong 

f r^Kc^rle slopes.    As far as 

o[ .ternat waves on the ^'^^ ca    he neglected When 

„aeotton ot tnternat waves t. —^ ^ ^ obsUcle depth. 

the thinness of the upper tayer I. muoh smalle 

# 
/, \ 

\ \/ 0 7      \ Y /      \ A i /        w\ [       ,4\ 
■1 OS    d/X   Iß 

,      Deoendence of amplitude of mternal waves 
F.gure 2     DePe"deri

= _     [oI a . = a2 = M»s. (solid on obstacle widAd-xz^^^ 

%'& < = 2 x 10-%. 
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Fig.   3.    Dependence of amplitude of internal waves on 
obstacle width for ridge (solid lines),   and trough (dashed 
lines) for:   1^ >   H5     (1);   f^ = H5 (2); and Hj   > H.   (3). 

Ö   = 1.4 x 10*    sec '   ;  c  = 10; a 
1.2 45   ; h   - 0. 5 km; 

Hj    *   4 km;   H5    =    3,  4.   5 km (curves  1,   2,   3); H    = 2, 6 km, 

for ridge and trough,   respectively. 

Fig.   4.    Dependence of amplitude of internal waves on 
obstacle height,   ho    « / M, • K* / for ridge (1),   and 

trough (2). 
x -4 -3 
0     =    10       sec;    h   >    250 m;    e  = 2 x 10     ; H     ,    =4 km. 
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,,    c      AN.  Gezentsvey,  I.   D- 
Belyayev,   V.   S.,   A. 

„rl R    V.   Ozmidov.    pome 
Lozovotskiy.   and B.   v.  w 

«        -n   cirale fluctuations oi 
fepH^^s of smalL-S( 

f mean conductivity   6    (in the 0-1 Hz 
Measurements of mean cona carried 

•.      ft    (1.250 Hz),  and depth H were 

range),   pulsed conductivity I erotica profile (Fig.   Din 

ottt along a portion of the ^^1^     of the R/V Dmitriy 
.anuary-February 1974 durxng the 1 Ith c ^ crogses ^ 

Mendeleyev.    During the --'^^^^^^Os. frontal zone of the Antarctic convergence at abo 

T     •   .^(z) curves measured in sub-Antarctic 

e/^nd       -arctic (stations 8Z1-8. 
(stations «^-8  3)^ for ^^^^^ of electrical 

sWn.nF.g.^-^e n Figs.  3 and 4. 

conductivity, El       W   ar 
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Fig.   2.       Vertical temperature profiles, 
T(z) measured on Tasmania-Antarctica 
profile. 

a- station 811; b- 812; c- 813; d- 821,   e-822; 
£-823. 
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Fig.   3.       Spectral density for    6' measured 
in sub-Antarctic waters (stations 811-813). 
Curve numbers- see designations in Fig.  2,  a-c, 
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Fig.  4.       Spectral density for  ö' 
in Antarctic waters. measured 
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«MX^I-äÄÄ:;   b:, ""-mediate 
layer. ^ermedxate quasihomogeneous 

In sub-Antarctic waters    E    ( ) ^       / 

• <-3/3) powe. Uw o.e. a wide .Je of ^rC-^tT^ ^ 
E»        (k) curves   can b* .««. ' • . gradient layer 

i tan oe approximated bv a ^-n r,„,        •. i 
while their slopes increase .I»«!«       « P Tr ^ at k   <    1 cm"1, f  o mcrease significantly at k > 1 cm"1      u 
can  sometimes be approximated bv a (-2  SI a ^    "    HOWeVer'  th^ 

r«,. of „ (See n,.  3.  c- curve i,     n ' """" 'he '""" 
Uyer,  flow velocity floctuatiooT L eXP 'ha' in the hi8h-gradient 
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turbulence scale in such a c^~e increases and the dissipaticn range can 

shift toward tue k ranpe considered. 

In AntaicHc waters,   E.   ^  '    (k) curves L. the thermocline 

have their  highest levels and steepest slopes at k   =    10'1  -10    cm-1. 

In the intermediate quasihomogeneous layer they can be approximated 

by a (-5/3) power law over a fairly wide k range (Fig.   4,  c).    This 

fact is explained by the presence of a developed turbulence owing to 

convective mixing.    In the intermediate cold layer E. (k) curves 

have diverse sh?^es and slopes.    This layer is characterized by a 

pronounced rmcrostructure in   its density field (Fig.   2,  d). 

The auchors note that the present results suggest a 

direct connection between parameters of small-scale fluctuations of 

electric conductivity and local hydrological conditions.    The latter 

are,   on the other hand,  determined by characteristics of large-scale 

hydro physical fields. 

Belyayev,   V.   S. ,   T.   D.   Lozovatskiy,   and 

R.   V.   Ozmidov.    Investigation of relation 

between characteristics of fluctuations of 

electric conductivity and vertical temper- 

ature profiles in the ocean.    FAiO,  no.   10, 

1975, "1078-1083. 

Measurements are discussed which were made at 

station 821 (ÖO^O1 S; 1470E) of the Tasmania-Antarctica meridional 

profile during the lltb cruise of the R/V Dmitriy Mendeleyev. 

An analysis of measurements shows that high-intensity 

fluctuations of electric conductivity     6'     are observed over depth intervals 

with large temperature gradient, ^ f / A z. Spectral densities 

for      6       which correspond to characteristic portions of a f (z) curve 

are shown in Fig.   1.    It is pointed out that the shapes of E   ^ (k) curves 

— 



■■ 

are closely related to the microstructure of   T (z). 

A quantitative estimate of the relation between    6 '    and 

T fields is made by calculating correlations between vertical profiles 

of the logarithm of structural function for     6 ' and    AT   / A z, 

R [k) (z),   and between running variance for Ö   '    and   AT    /   A z , 
D 

Rs
(k) (z).    (In Fig.  2 R

(D/
8)

   W and RS       (z) att;ain the highest levels; 

corresponding series     AT.     '/Az   are constructed with a step of 

5.6 m.    Thus fluctuations in electric conductivity are best correlated 

with vertical     inhomogeneities   in the temperature field whose scale 

is 1.   / 2   =   5.6 m.    In addition it is found (Fig.   3) that at small 
k 

temperature gradients (0-0.006 deg/m) there occurs a   6 ' with 

.(6) -11 -2        -2 
10 ohm      cm   ' ( r-    = 8.8 cm). structural function Dv"      ( r^ ) 

* e 
As temperature gradient increases,   the probability for  0  ' with 

D (r   )      < 10'       ohm'     cm'    sharply decreases,   and values of 

-9 -2        -2 
the structural function reach 10      ohm       cm 
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Fig.   3.       Two-dimensional distribution of 
probability (%) of falling into a 0. 35 X  0. 003 deg/m 

windoivJogjSimultaneous values of series IgD ^ (r-) 
and   AT       / Az(best correlated series). 
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Benüov.   A,.   Yu. .   I.   D.   Lozovatsk.y.   and A.   L.  Sukhov. 

Problem of turbulence spPr^um m a shear f]n^      INj 

Kompleksnyye issledovaniya v Mirovom Jkeane.    Moskva 

1975.   101-104.      RZHGeou..   11/75.   #11V.0).    (Translation). 

A spectral model of turbulence in   qua.ihomogeneou. layers 

of the ocean and atmosphere L. cons.dered.    According to thia model 

a change in width of the inertial interval in the velocity spectrum is 

prcport.onal to the change in local value of the Reynolds number 

Bolonov.   N.  I. .   I.   L.  povkh>   T>   T>  Sobolevskaya.   and 

Ä    M.  Kharenko.    Anaiy.i, of ,Ution.,v tarbul,... K, .^ ..,„, „. 

Donet.kxy  univr.ift.    Donetsk.   1975,   12 p.   (RZhMekh.   1/76. 

#1B117DEP).    (Translatior.) 

A version of the method of anaiy.i. of stannary turbulence 

" proposed.    Recommendat.ons on theoretical and pract.cal aspects 

of the meihod are given. 

' 
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Bonsenko,   Yu.   D. ,   A.   G.   Voronovich,   A.   I.   Leonov, 

and Yu.   Z.   Miropol1 skiy.    Theory of nonstationary weak 

nonlinear internal waves  in a stratified fluid.     FAiO,   no.   3, 

1976,   293-301. 

Spatial and temporal evolution of packets of internal waves 

in a stratified fluid at rest are investigated.    Propagation of two- 

dimensional internal waves is described in the Boussinesque approximation 

by: 

po(s)[r9A,F/^4-J(A,F, Mr) ] =g«9p/w% 

dp/dt+Jip, W-O 

1) 

:2) 

where  0     (x, z, t) is flow function,    L   is the Laplacian,    J   is Jacobian, 

and   P    (z) is undisturbed density.    Boundary conditions for   Eqs. (1), 

(2) are 

dwe«l,-.-an'/a«L.-H-o. (3) 

I 
I 
I 
I 
1 

An approximate solution of Eqs. (1) for the case of small 

amplitudes is found by the method of multiscale expansions.    A closed 

system of equations in an approximation of linear ray optics is obtained 

which defines the parameters of internal waves.    The equation for flow 

function has the form 

15 
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're 0) 'eacf, C09(e+|J)+e»(C{») r, 
•)+*%cos[2(e+V]}+0(B*) 

(4) 

Th« 
nonlinear dispersi on relation is 

^(A-. a)=o,(A)-e-7a. (k)a\ 
(5) 

where   ^    ,s ,.„,.., f 
tot»I frequency.   and    u   .^ 

1011-    The closed system of «, ear aPProx 

1S analyzed for m« 
/^    (z)    .   g 0     -1 r the case when ^    iz)    =   P n 

..-1   3,r-        i lhlsanalySls shows that it k   <   i. 
'*    ~   n    ff    i-f"1  (3f~4 

I —/-*• önows that 

interaal waves ar. t   «    < W ?    0> aves are unstabie wi 

while at k   >  k      ^ P  Ct to longitudinai disturK 
^  %    they are stable.    At   k       L clls^rbances, 

resonance with f^ '    * eternal waves a^ 101 the mean flow genera   J L e ln 

- ^ -sonant pom,   ^ appr^     ^ ^ ^    ** ^ nelghborhüod 
v—Uy of   k >   , «*0«imation « not v.Ud.    However    Ln ,h 

%.   even in tk« case of >•   >     • '    n the 

amplitudes,   meon f, relatively Smaa lntern   , 
'   mean fiow can be ver^ i   . eternal wave vc-ry intense. 

The authors note that 

—eS6 a„ approxim:te ; t~ — .« n.ntrivial. 

•"*- ■ -y lMi wave Picket can ~;~ — prcPa6atm8 

»• "Dtained m th» r«. 1 cne framework 
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of stationary theory.    However,   wave-induced mean flow cannot be 

described correctly.    Furthermore,   the stability of periodic weakly 

nonlinear internal waves depends on wave-induced mean flow and on 

stratification.    Long internal waves are an exception,   since their 

stability depends on stratification only at ß     - const.    The results also 

indicate that intense wave-induced flow is possible; this has a unique 

circular structure and can perform horizontal and vertical mixing of 

water masses.    In the same way spatial  distortions in density field 

originate,  which may be responsible for the thermohaline micro- 

structure of the ocean. 

11 relciovckik..,   L, Ivi, ,   ". .   "/,   Conc:.arov,   anc. 

V.  I   .   i.urte-ov.     Cne-dimensional  -rO-icr.'.E. 

in the nonlinear theory of waves in the ocean. 

Okeanologiya,   no.   6,   1975,   949-954. 

This article is a contL- -ation of previous renortr hy t'ns 

authors on nonlinear interaction of wave fields in the ocean.    Simulation 

of the interaction of a continuous wave spectrum by a resonance triad 

is   shown to be valid only within a short initial time interval,  under real 

orean conditions.    Evidence is cited for the broadening of the initial 

narrow wave spectra,  owing to the interaction of many resource and 

"near resonance" triads.    The authors also examine the process 

resulting in equilibrium spectra for wa/es generated by sources in the 

long-wave region.    They conclude that modeling the interaction of ocean 

waves requires the inclusion of a large number of waves,   even for the 

case of quasimonochron-atic wave packets. 

17 
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Chernysheva,   Ye.  S.    Investigating parameters  of internal 

waves  by numerically solving hydrodynamic equations for a 

two-layered liquid.    IN:   Kompleksnyye issledovaniya v 

Mirovom okeane.    Moskva,   1975,   28-31.    (RZnGeofiz, 

11/75,   #11V119).    (Translation) 

A one-dimensional problem of internal waves in a two-Layered 

liquid is solved numerically. Effects of depth, stratification, and visosity 

on the internal wave parameters are analyzed. 

Davidan,   I.   N. ,   A.  K.   Bochkarev,   and Yu.   A.   Trapeznikov. 

Performance tests of improved GiVl-lbM and GM-32 wave 

recorders.    IN:    Trudy Gosudarstvennogo okeanograficheskogo 

instituta,   no.   117,   1973,   104-112.    (RZhGeofiz,   2/74,  #2V23). 

(Translation) 

A description is given of improved models of GM-lbM and 

GM-32M, wavf  recorders,   as well as of performance tests during the 

8th cruise of the weather ship "Passat".    Sources of large errors in 

measurements by standard GM-32 wave recorder are identified,   and 

methods for their elimination are suggested.    It is demonstrated that 

routine measurements of wind waves aboard a research vessel of large 

displacement are possible in principle. 
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DoLsenko,  S.   V.,   M.   G.   Poplavskaya,   andG.   A.   Tolkachenko, 

iVleasureinent of two-diniens i.onai random fields.    Morskiye 

gidrofizicheskiye issledovaniya,   no.   2,   1975,   45-59. 

(RZhGeofiz,   2/76,   #2V61).    (Translation) 

The ipace-time structure of two-dimensional random scalar 

hydrophysical fields is described,   using the following parameters: 

coefficient of anisotropy; angle of the ellipse of spatial correlations; 

magnitude and angle of field transfer rate relative to fixed measuring 

instruments; and radii of ^pace-time correlations.    It is assumed that 

a physical field has elliptical anisotropy,   and that it is not subject to 

the hypothesis of "frozen" turbulence.    A method is proposed for the 

calculation of parameters of such a field from measurements of any 

scalar characteristic at three points lying in a given horizontal plane. 

Dotsenko,  S.  V. ,   M.   G.   Poplavskaya,   and G.   A.   Tolkachenko. 

Calculating parameters of space-time variability of a physical 

field from experimental data.    Morskiye gidrofizicheskiye 

issledovaniya,   no.   2,   1975,   60-67.    (RZhGeofiz,   2/76, 

#2V62).    (Translation) 

A method is proposed for calculating anisotropy,   radii of 

spatial and temporal correlations,   and transfer rate of a physical field, 

based on experimental data.    Calculations are made for   a surface-wave 

field using measurements at three points. It is concluded that,   in the 

case considered,   temporal evolution of the field should be accounted for 

in the interpretation of the results. 
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Ivanenko,   G.   V.    Spectrum of hydrodynamic turbulence. 

IN:   Kompleksnyye issledo/aniya v Mirovom okeane. 

Moskva,   1975,   105-108.    (RZhMekh,   10/75,   #10B977). 

(Translation) 

A hypothesis on the form o   a spatial-temporal turbulence 

spectrum and its relationship with the Green function is advanced.    It 

is shown that spatial-temporal viscosity plays an essential role in the 

similarity region. 

Kalatskiy, V.   I.     Numerical solution of a system of equations 

for turbulent motion of the upper ocean layer.     IN:    Trudy 

Gidrometeorologicheskogo nauchno- issledovatel'skogo tsentra 

SSR,  no.   119,   1975,   61-69.    (RZhGeofiz,   11/75,  #11V59). 

(Translation) 

The nonstationary problem of calculation of temperature 

distribution in the active ocean layer during a warmup period is considered. 

A numerical method for solution of the equation system for a turbulent 

boundary layer in ^.he oc-un is proposed.    The system consists of equations 

of motion,   of thermal conductivity,   of balance of turbulent energy,   and 

of Kolmogorov's relations,   closing the system.    Two numerical schemes 

for solution of the equation for balance of turbulent energy are proposed, 

one for near-surface,  another for deeper layers.    The calculations show 

that the set of equations considered allows one to deduce the main 

characteristics of the thermal structure of the active ocean layer. 
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Klimok,   V.  I.,   and V.   A,  Sukhorukov.    Th^ problem of 

vertical turbulent diffusion in the ocean.    IN:    Chislenyye 

metody rascheta okeanicheskikh techeniy.    Novosibirsk, 

1974.   153-162.    (RZhMekh,   7/75,   #7Bb03).    (Translation) 

A model study is made of vertical turbulent transfer of 

momentum and heat in an ocean basin with a depth of 200 m.    The 

equation of ^rbulent energy transfer, b   ,   dissipation function,   D, 

as well as expressions relating   b   and D to eddy viscosity coefficient 

K and turbulence scale,   are used for closing the initial equation system. 

On the surface of the ocean the flow velocity u,   temperature     T,   and 

vertical fluxea of   b   and   D   are defined; at the ocean bottom    u   ,    b     , 

and D are zero and   T   has a fixed value.    The initial system of equations 

is  solved numerically by computer,   using the "natural filtering" 

approximation with respect to the time coordinate,   and the balance 

method approximation with respect to the space coordinate.    Calculations 

are made usin,     ven and uneven spatial grids,   various iteration steps 

along the time coordinate,   various relationships between boundary values, 

coefficient and thermal conductivity,   and various boundary values. 

Results of calculations for Vv,: tical profiles of   u ,    T,    K.   b   ,   and D 

are plotted. 
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Korchashkin,   N.   N. ,   and I.   D.   Lozovatskiy.    Wave distur- 

bances of the temperature field in a stratified fluid.    IN: 

Kompleksnyye issledovaniya v iMirovom okeane.    Moskva, 

1975,   12-16.    (RZhGeofiz.   11/75,   #11V79)   (Translation) 

An equation is derived which describes the disturbances in 

temperature field induced by internal waves.    The equation is analyzed 

for two representative types of vertical distribution of the Vaisaiaa 

number,   N (z),   i.e.   a two-layered model,   and an exponential distribution 

which is characteristic of equatorial regions of the ocean. 

Kochergin,   V.   P. ,   V,   I.   Klimok,   and V.   A. 

Sukhorukov.    Modeling of vertical turbulence 

in the   North Atlantic.    IN:    Chislenyye metody 

rascheta okeanicheskikh techeniy.    Novosibirsk, 

1974,   163-168.    (RZhMekh,   7/75,   #7B604). 

(Translation) 

Circulation in the North Atlantic from 12. 5    N to 52. 5    N 

is analyzed numerically allowing for baroclinic and bottom relief effects. 

Equations for weakly anisotropic turbulence are included in the initHl 

equation system in order to determine coefficient of vertical turbulence. 

The analysis is restricted to the uppermost 300m layer.    Two cases 

are considered regarding turbulent flows at the surface of the ocean: 

zero flows,   and flows which are non-zero but constant pver the entire 

ocean surface.    In the former case an initially defined turbulent region 

disappers completely.    In the latter case existence of a turbulence 

source at the ocean surface leads to the formation of a 40m turbulence 

layer. 
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Kozhelupova,   N.   G.    Spatial characteristics of an 

internal wave field in the ocean.    IN:   Kompleksnyye   issledovaniya 

v Mirovom okeane.    Moskva,   1975,   21-24.    (RZhGeofiz, 

11/75,     #11V1I7).    (Translation) 

A description is given of a method for calculating two- 

dimensional correlation functions and two-dimensional spectra of internal 

waves in the ocean.    Calculations were made using one-dimensional auto- 

correlation functions for fluctuations of temperature,   measured in a test 

area along several tacks by a thermistor chain.    Results of numerical 

calculation of two-dimensional characteristics of the internal wave field 

are given. 

Kozhelupova,   N.  G.,   Yu.   Z.   Miropol'skiy,   and B.  N. 

Filyushkin.    Vertical variability of the spatial structure 

of an internal wave field in the ocean.    Okeanologiya, 

no.   6,   1975,   962-965. 

Two-dimensional correlation functions for fluctuations in 

temperature field in the active oceanic layer (Fig. 1 ) are calculated.    The 

measurements used were made in a mid-latitude test area during the 

second cruise of the R/V Dmitriy Mendeleyev in 1969.    Observations were 

made at ten depths within a 20-100 m layer by towing a thermistor chain 

along four tacks for an overall length of 18 miles.    The results of calcula- 

tions are shown in Figs.   2 and 3. 
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The results show that temperature Quctuation fields are 

Isotropie over small distances (200-300 m),   and arusotropic over large 

distances at all levels except tor that at 35 m.    Also,   the direction of 

the maximum correlation radius varies with depth in a manner similar 

to the variation of the direction of the vector of mean flow.    The entire 

correlation pattern rotates clockwise by 7T/2 as depth changes from 

35 to 86m. 

, 
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It le subjected that anicotropy and depth-variation of anisotropy 

in a temperature variation field are associated with a changing pattern 

of the mean flow.    The present results are explained in the light of 

Erethertori s finding on propagation of groups of internal waves in a shear 

flow.    Thus if it is assumed that the random field which is defined by the 

correlation function is composed of an ensemble of groups of internal 

waves propagating on the background of a depth-varying mean flow,  then 

the direction of the maximum correlation,  which coincides with direction 

of propagation of long internal waves,   should vary with depth. 
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Fig.   I.    Vertical profiles of temperature, Vaisalaa 
frequency,   flow velocity,   and flow direction (open 
circles indicate temperature sensors). 
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Fig.  2.    Two-dimensional correlation for temperature 
fluctuations at i depth of 35 m. 
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Fig.   3.     Two-dimensional correlation for temperature 
fluctuations at depths of 35,   48,   60,   73,   and 86 m. 
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Kublanov,   Ya.   M. ,   and N.   N.  Rakhmanm.    The problem 

of the angular energy spectrum of sea waves.    IN:    Teoriya 

voln   i raschet gidrotekhnicheskikh sooruzheniy.     Moskva, 

Nauka,   1975,   67-7b.    (RZhMekh,   9/75,   #9B412).    (Translation) 

Some features of the angular distribution of energy of surface 

waves are studied on the basis of available field data.    It is shown that the 

Arthur-Pierson hypothetical relationship is not a universal one.    The angular 

energy spectrum can be more satisfactorily described by a generali-ed 

sinusoidal-exponential function whose exponent is a function of frequency. 

Suggestions ara given as to the   use of the indicated frequency dependence 

of the exponent in hydraulic engineering. 

Larichev,   V.   A.,   and G.   M.   Reznik.    Nonlinear stationary 

Rossby waves.    (Paper presented at the seminar on geophysical 

hydrodynamics at the Oceanographic Commission of the USSR 

Academy of Sciences,   1975).    (Okeanologiya,   no.   5,   1975,   936) 

] 

\ 
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' 

This paper describes a theoretical study of short nonlinear 

stationary Rossby waves,   propagating on a background of a slowly-varying 

mean flow.    In the authors' view,   their treatment of the problem can be 

used to explain a number of experimental findings on the behavior of meso- 

scale ocean vortices,   obtained during the Soviet Polygon-70 and the U.S. 

MODE-I programs. 
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Leonov,  A. I. ,  and Yu.  Z.   Miropol'skiy.    Short-wave 

approximation in the theory cf stationary nonlinear internal 

gravity waves.    FAiO,   no. 1 1 ,   1975,   1169-1178. 

A study is reported on short stationary internal gravity waves 

propagating in an unbounded stratified fluid.   Equations are developed for the 

spatial evolution of wave parameters,   corresponding to an aaiabatic 

approximation.    Weakly nonlinear periodic internal waves are considered, and 

it is shown that these are unstable in the case of lateral perturbation (self- 

focusing).    For weakly nonlinear waves in an unbounded stratified fluid a 

stable formation would be a solitary internal wave,   or soliton.   The spatial 

evolution of solitons is also analyzed. 
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Levkov,   N.P.   Dissipation of internal waves 

generated by periodir atmospheric disturbances. 

Morskiye    gidrofizicheskiye issledovaniya, 

no.   2,   1975,   33-44.    (R ZhGeofiz,   2/76,   #2V104). 

(Translation) 

The effect of viscosity on dissipation of surface and 

internal waves,   generated in a two-layered liquid by periodic normal 

pressure  which   is applied to a bounded area,   is analyzed.    Coefficients 

of horizontal and vertical momentum transfer for the two layers are 

assumed to differ.    It is established that momentum transfer con- 

siderably affects the amplitudes of both surface and internal waves. 

The effect of layer thickness on damping decrement of internal waves 

is discussed; the dependence of damping decrement of internal waves 

on differential density for the two layers is also treated. 

Matushevskiy,  Q. V.   A method   of distinguishing 

between wave and turbulent   motions in the near- 

surface layer of the sea.    IN:   Trudy    Gosudarstvenogo 

okeanograflcheskogo instituta,  no.  126,  1975, 

142-151.    (RZhMekh,  1/76,  #1B927).    (Translation) 

Quasiregular surface waves excite turbulent motion in the 

near-surface layer of the sea,  in which regions of wave and turbulent 

motion overlap,    fa previous studies it was   shown possible to distinguish 

turbulent fluctuations either by scalar quantities or bythe vertical component 

of orbital velocity.    In the present work the problem of separation of 

horizontal velocity components is solved in the framework of the theory 

of linear filtering which was developed by Yaglom. 
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To solve this problem,  information on the spectrum of the 

summary process is needed as well as information on a process that is 

linearly related to the wave portion of the summary process.    Such a 

process in fluctuations of slopes of a sea surface.    Coherence functions 

for slopes and summary velocities are obtained which permit segregation 

of the spectra of wave and turbulent motions.    The problem can be solved 

both for the case of known and unknown frequency characteristics of the linear 

transformation cited above.    The same procedure can be applied to 

Reynolds stress. 
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Miropol'skiy,   Yu.   Z.    Internal waves:   inertial oscillations. 

(Paper presented at the seminar on geophysical 

hydrodynamics at the Oceanographic   Commission 

of the USSR Academy of Sciences,  1975).    (Oke? nologiya, 

no.   4,  1975,   763.    (Translation) 

This article contains a sequential presentation on the theory of 

internal waves and inertial oscillations.    Special attention is paid to nonlinear 

effects which originate during propagation of internal gravity waves. 
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Miropol'skiy,   Yu.   Z.   The effect of shear flow on 

generation of short-period internal waves in the 

ocean.     FAiO,   no.   9,  1975,   933-941. 

The question of internal gravity wave generation by random 

variations in atmospheric pressure is analyzed.    The author assumes 

a two-layer ocean model with discontinuities in vertical density and 

in horizontal flow velocity.    The growth rates of both stable and 

unstable internal waves are considered.    It is shown that under resonance 
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conditions,  the spectrum of vertical displacements in internal wav 

with small wave numbers increases linearly with time,  while for 

largt wave numbers it grows exponentially. 

es 

Miropol'skiy,   Yu.   Z.    InstabUity of weakly nonlinear 

waves in anisotropic dispersive media, 

as ai ipplied to Interna 1 _gravity waves and Rossby 

waves.    DANSSSR. v.223,  no.  4,  1975,  848-851. 

The Lighthill criteria for instability of stationary waves pro- 

pagating in an   Isotropie medium are generalized for an anisotropic medium. 

The problem is reduced to solving the equation for   general phase and the 

equa tion for  energy transfer, which are given in the form 

i   dui in 

£+Z^{h+£SH-0 

(i) 

(2) 

Eqs.   (1) and (2) constitute a closed system which in adiabatic approximation 

defines the evolution of amplitude and phase of nonlinear waves in   an ani- 

sotropic dispersive medium.    It is further assumed that a linear wave 

packet with wave numbers   Äf (x* 0     and amplitudes   a,^, 0 is 

subjected to a small disturc^icc, a = a0 + A   where A:<~0      and 

0 .     «k.(0).     After    eqs.   (1) and (2) are linearized with respect 

to A an^   <p xj
J        and phase is defined by    V-ffW* the following 

equation system is obtained: 
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A'+u>A''+Ta*Lj£xv'>'r(> 

(3) 

(4) 

Eqs.   (3) and (4) have solutions in the form        ^ = xF,exp{j(xrr)-oO}     and 

> A—A»txp{t{iC)Xl—at)}       when the following dispersion aqaatlon is G~tisifed; 

I o-x^i I a. I A''',    A « V ax/ —!• (5) 

I 
1 
1 
I 

It follows from eq.   (5) that nonlinear waves are stable when   A   >0, 

and unstable when     A <0.    For an Isotropie medium where only one component 

of group velocity exists,   this becomes Lighthill's criterion. 

Using results of Leonov and Miropol'skiy (1975) for weakly 

nonlinear short internal gravity waves in an unbounded stratified liquid, 

the author obtains 

A-aQAtW+*il) "*I W-fct2) ttf-VhW] (6) 

1 
1 

0 
( 

( 

where     a-'/&x„Q-''-l/iQxl
iQ-,\ 

It is apparent that when        a <0 waves are stable with respect to 

purely longitudinal disturbances (   x   2 ■    0)»  but are nonstable with respect 

to merely transverse ones ( X2   =    0) if     k^KZkz2.    However,  if 

k1'^>2k2  ,     A >0 and no growing   disturbances exist. 
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As far as RoSsby waves are concerned, when | Kl = » M 

,     KiZ=    x 22)    they are neutral with respect to disturbances.   When U 

„   aslumes arbitrary values, wav-s that propagate at angles „ 

|4, .     ,,(..,     ,  /2   are neutral  as well.    When       a   >0,  waves that H 

oropagate at an angle        I    *  I     <   W6 are unstable with respect to 

transverse disturbances, and those that propagate at angles     » /Z >1 * i >     '* 

are unstable with respect to longitudinal disturbances.    W-n     «   <0 the converse 

A     n-rw* $-52° 1 A I  reaches maxima,    ihus. 
applies.    At *   --:0 and *   -^   , |«i 

excluding the special cases When   $ =   Tr/6 or IT/2. 
Rossby waves are unstable with respect to one or another dxsturbance U 

.egardlessofthesignof      5    which is determined by behavior of mean 

flow U{X2)' 

The author notes   in closing that the results obtained are valid 

only if   *,>V.     where   L.   is a characteristic scale of wave fluctuaHons 

along x. . 
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Morozov,   Ye.  G. ,   Ye.  A.   Plakhin,  and 

S.M,  Shapovalov.    Study of temperature 

fluctuations   within the frequency range 

of internal gravity waves in the north- 

western Pacific Ocean.    Okeanologiya, 

no.   1,  1976,  61-66. 

Observations of temperature fluctuations using a three- 

station network (see Fig.   4)     were made during June-August 1974. 

H ydrological conditions in the observation region are illustrated 

in Fig.   1.    The results of spectral analysis of temperature fluctua- 

tions are given in  Figs,   2 and 3.    The parameters of low-frequency 

internal waves are calculated, using phase relationships,  by a method 

developed by Mirabel' et al.    (1973). 
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Fig.   1.    Vertical   profiles of conditional   density, 
conditional density gradient, and Vaisalaa   frequency. 
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Fig.  2.    Spectral  densities for  tsmptrature 
fluctuations calculated   from 20-day   time 
series (a), and 36-day  time series (b).    Observations 
at Station  nos.   7020  (50,200, and 500 m) and 
7021 (800 m). 
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Fig.   3.    Time variation of spectral d :ncity 
for  temperature fluctuations.    Observations 
at Station no.   7020 (50m)   during passage of 
a  1 arge-amplitude wave   train (a) and in the 
absence of same (b). 
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fjj"«;   Syn,chr.onous observations of  tomperature 
and   flow velocity in the seasonal  thermocline 

Morozov,   Ye.G.    ggSHmental stody of fa^, 

üUiäH.    IN:     Komplex nyyeissledovaniyavMirovom 
okeane.    Moskva.  1975    17  ?n      /Dvur-     *- .  WO,   17-40.    (RZhGeofiz,   12/75,   #12V1131. 
(Translation) 

internal waves with tidal periods are studied using temperature 
measurements made from buoy stations in 

Ocean.    Lengths and propagation direction 
various regions of the World 

s of waves are calculated. 
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Murav'yev, S.S.    The   problem of  coefficient of horizontal 

turbulent diffusion in the surface   layer of the sea.     IN: 

Kompleksnyye issledovaniya v Mirovom okeane.    Moskva, 

1975,  109-112.    (RZhMefch, 10/75,  #1013479).    (Translation) 

A review is given of works concerning the study of coefficient 

of virtual horizontal turbulent diffusion in the inertial interval.    The con- 

clusion is made that horizontal distribution of tracer concentration 

satisfies a normal distribution law and that the 4/3 and 2/3 power laws 

are valid in the inertial interval. 

i 

n 

Naumenko,  M.F.    Characteristics of spatial inhomogeneties 

in the surface  temperature field of the  ocean.    Morskiye 

gidrofizicheskiye issledovaniya,   No.  2,   1975,  96-107. 

(RZhGeofiz,  2/76,  #2V112).    (Translation) 

An analysis is made of measurements of surface temperature 

in the ocean.    Measurements were made by towed temperature sensors 

during the 20th,  21st,  25th, and 26th cruises of the R/V Mikhail Lomonosov 

in the Atlantic Ocean.    The method for calculating parameters of temp- 

erature inhomogeneities from experimental data is described.    As a 

measure of inhomogeneity the variance, is used,  determined by statistical 

analysis of temperature records.    The following empirical characteristics 

of temperature inhomogeneities are plotted:   scale spectrum; distribution 

of small-scale inhomogeneities; and distributions of variance for 

inhomogeneities   with various scales.   It is concluded that diotribution of scales 

(and amplitudes) of temperature inhomogeneities satisfies a log normal 

distribution law irrespective of measurement region and weather conditions. 

A broader classification of temperature inhomogeneities is proposed, 

iacluding small-scale inhomogeneities which orig nate under windless 
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conditions and which generate large-scale inhomogeneities through 

interaction processes. 

Nekrasov,    V.N. , and Yu.  D,   Chashechkin.    A method  for 

determining the  velocity and   period of free internal 

o scillations in stratified   media.     IN: Fizicheskiye metody 

issledovaniya prozrachnykh neodnorodnostey.    Moskva, 

1975,  84-86.    (RZhMekh,  1/76,  #1B1238).    (Translation) 

A method is described for determining the velocity and 

period of free oscillations in stratified media,  using optical recording. 

The sinking rate of the column of hydrodynamic wake of an emerging 

bubble is recorded by shadow or interference instruments.    The method 
_2 

allows one to determine fluid velocities abovdO   ' cm/sec   with an error 

of+_2%,  and periods of free internal oscillations with an error of + 0, 5% 

at spatial resolution of     0.1cm. 

Ozmidov,   R. V.    Turbulence in the ocean.    (Paper presented 

at the seminar on geophysical hydrodynamics at the 

Oceanographic Commission'of the USSR Academy of Sciences, 

1975).    (Okeanologiya,  No.  4,  1975,   763) 

The author gives a comprehensive review of experimental 

data on oceanic turbulence which were collected during recent expeditions 

organized by the Institute of Oceanology of the Soviet Academy of Sciences, 

He also discusses new concepts of the origin of small-scale turbulence in 

a stably stratified medium, which is associated with fine thermohaline 

structure. 
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Poberezkin,  S. M.    Diffraction of internal- Kelvin waves at a 

SPmi-infinite barrier.   IN:   Sbornik nauchnykh trudov Kuybyshevskogo 

politekhnicheskogo instituta.  no. 7,  1974,   76-81.    (RZhMekh,   12/75, 

#12B504).    (Translation) 

42 

h The three-dimensional problem of motion of a perfect in- 

compressible fluid with a finite constant depth, unbounded in the horizontal 

direction,  is considered.    The fluid rotates about a vertical axis at a 

constant velocity.    The original equation system consists of linearized equations 

of motion,   mass, and volume.    Disturbed motion is assumed to be periodic. 

The problem of diffraction of Kelvin waves is studied by defining incident 

waves as a superposition of normal mode, and assuming that they pro- 

pagate along one side of a semi-infinite vertical barrier. ^ 

The use of the integral Fourier transform reduce^ the  problem j| 

to the    Wiener-Hopf equation for reflection.    An asymptotic   representation of 

the solution is obtained by the method of steepest descents.    An analysis of the | j 

asymptotic solution shows that short-period waves are almost entirely stopped 

by the barrier,  whereas the amplitude cf scattered cylindrical waves is large. Jj 

Conversely,  long-period wa.es are almo.st entirely   transmitted to the other 

side of the barrier.    In the region without a barrier, waves are almost absent. JJ 
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Poka.ay.-v. K;V. F^rim.-ntal study o£ wiad -»aye a 

,„ „ „.rbulent flov.. IN: Kompleksnyye issledova^ya 

v Mirovom okeane.     Moskva,1975.  9Z-94.    (RZhG.oflz, 

11/75,   #11V105).    (Translation) 

Experime„ts „ere carried out in aerohydrodyuatnio chaonel with 

a depth o£ 70 ctn.    Wind speed at a distance ot ZO cm fro. the .odisturhed 

ulewas    8.Mm/..c.    Xurhuieutnow.as.eueratedhyasuh^ed 

.e „ith hori.outai aXis.    The ohserved wave da.piu,.  which occurs   o a 

greater e.teut than »as reported hy Huang .i^Z,, is apparentiy caused hy 

turbulence. 

I 
1 
1 

ShtentaeP.  V.K.   ^-directi^in^^HH-Lsl^ 

thgog of waves r a water surface.    IN:   Trudy 

Koordinatsionnogo soveshchaniya po gidrotekhnike. 

„0.9Z, 1974,  11-15.    (KZhOeoü..  10/75, #10V75). 

(Translation) 

The concept of a "liquid particle" which is introduced hy the 

author into analysis of the dyna.ics of wind waves, and the proces    of 

defortnation of the particle during orbital wave motion, are d sou   sed 

.Uowance shouid he „rade for the effects of particle ^"»^ ^ 

analysis of orbital motion.    Particie defortnation will have d.«  rnt 

„agnitudes and signs at various wave phases.   Appro-tnate w ve 

ejations are derived aUowing for effects of particle deformen, 

„nations are consistent with data laboratory experin.ents. 
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Tsvetkova, A.A.    Computation of currents and 

density fields in the World Ocean.   IN:   Chislenyye 

metody rascheta okeanicheskikh techeniy.    Novosibirsk, 

1974,  21-42.    (RZhGeofiz,  6/75,  #6V59).    (Translation) 

Calculations are given for flows and density fields in the World 

Ocean.    Calculations are made using linear equations of motion with allowances 

for horizontal and   /ertical turbulent exchange.    On the surface of the ocean, 

density and tangential wind stress are defined.   At solid boundaries, adherence 

and an absence of perpendicular density flux are assumed.    The problem 

is reduced to a two-dimensional equation for flow function, and a three- 

dimensional equation for density transfer.    The results of calculations 

demonstrate the existence of counter-flows beneath many surface currents. 

Flow ratrs for the major currents are:   Antarctic - 170 x 106 m3/sec. 

Gulf Stream - 70 x 106 m3/sec, and Kuroshio,  71 x 106 m3/sec. 

■ 

Tsyganov,   V. f.    A method for computing the co- 

efficient of vertical turbulent viscosity.   IN.   Trudy 

Atlanticheskogo  Nil       rybnogo khozyaystvu i 

okeanografii,  no.  58,  1975,  56-63.    (RZ"    oofiz, 

11/75, #11V61).    (Translation) 

A system of dynamic equations for the surface sea layer is 

solved for the case of a   neutral stratification.    The syctem consists of the 

turbulent energy balance equation, KolmogoroVs formula for eddy viscosity 

coefficient, and the Karman equation.    It coincides with the one for atmospheri 

Q 

I 
I 

I 

boundary layer as proposed by Zilitinkevich    and Laykhtman (Trudy GGO, 

no.  67,   1965).    A formula is obtained which makes it possible to devise an 
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iterative procedure for slmulto«- 

Vasi.enko,   V. M., M. M.   LyuMmtsev, and R   V 

02mid0V-   a^^uationli£Jj;e^3JE^^ 

functions for , Tgleclty field in H,. ~  Ijl^igta in the ocenn.    FAiO 
no.  9,   iqys    926.932 

I 

I 

Calculated results of structu -al f       « 

— - — veinei. „„^   r.^ ^ t: 13th I"" "' 
constant      U,7 ■    ., e ocean.      Values of the 

eu.nient ene^.      < T^X" ^ " ^^ »" * 

—ge o. 3=a,es r,  ^ed on pL.r lnl.:™" ITT '" ^ inertia, 

dependence of      u „ . 'erVals of'^ s^ctural functions.    The 

for    p  >6     ExDe   P/3 P 'S fOUnd '0 be »PP"«ia»t..y Hnear, at ieast 
f   -'O.    Experimental data oht^^n^^ •« *•*•! 

"^ COmPare r"—b'v «'I wift the 

I 

.VaSiI'ye,'•  A-S-   ^^-ni^^odei^onUn^ I 

-».... J;;:;";:r::;:' T •"""""■ - --' ■■ -— uu toeiiicients of turhnio^i.   
- an artitrary shüreIine and ^'^ ~-   «*".. - a „.„ basir 

W.tf.    A nonstationary,  nonlinear 
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case is considered in a hydrostatic approximation.    Three variants of 

density models are treated.    The author points    out that none of the three 

density models include the fundamental defect of the density model used by 

Shtokman (1951) and several others.    The latter model, which has been used 

in studying the dynamics of currents at various depth in the framework of a 

quasigeostrophic   baroclinic ocean, was constructed without accounting for 

density diffusion. 

Volosov,  V. N.    Nonlinear topographic Rossby 

waves,    (Paper presented at the seminar on 

geophysical hydrodynamics at the Oceanographic 

Commission of the USSR Academy of Sciences,   1975). 

(Okeanologiya, no.  5,  i975, 936-937)- 

: 

P 

D 
■i 

Nonlinear topographic Rossby waves in a barotropic ocean with 

a bottom relief which is anisotropic in one direction are studied, using the 

traditional approximation of an infinite    ß    -plane and a rigid cover.    A 

linear theory of topographic Rossby wavjs with infinite«imal amplitudes was 

advanced by Rhines and Bretherton in 1973.    In the present work this theory 

is generalized, and a nonlinear theory of topographic Rossby waves with 

arbitrary amplitudes is developed, 
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Volovov,   V.l.,  and V. V.   Krasnoborod'ko. 

iMethod for recording the surface wave motion 

of fluids.    Otkr izobr,   no.  44,   1975,   93. 

(Translation) 

An ultrasonic method is proposed for recording surface waves in 

fluids.    The method is devised to measure accurately surface waves with 

amplitudes smaller than half the length of the ultrasonic waves.    This is 

achieved by measuring the amplitude of standing waves which are generated 

near the surface.    A partially submerged tubular receiver is set vertically 

above the source of harmonic ultrasonic waves.    Deviation of  the level of the 

fluid surface from the mean level is determined from the amplitude of the 
I recorded signal,  using a calibration curve. 

I 
I 

1 

Volovov,   V.l.,   V. V.  Krasnoborod'ko,  and 

Yu.   P.   Lysanov.    Acoustic method for 

determining sea wave height.    Author's 

Certificate USSR,  no.  412578, published 

Aug.   19,   1974.    (RZhGeofiz,  2/76,  #2V40P). 

(Translation) 

In order to broaden the application of acoustic methods for 

determining sea wave height,  two submerged transmitter/receiver systems 

are spaced along the vertical.    Two pulsed acoustic signals with a frequency 

difference proportional to relative vertical spacing are excited.  Rflected 

signals are filtered,  their envelopes are detected,  and the frequency- 

spatial correlation coefficient for the env Topes is measured.    Sea wave 
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height is then determined by      <r«,f-2..wj„  , ll/tl l       ina^'t],^/nX. where FU f      r    x 
is cross correlation, and     ü   K i* H,-ff .■  , ' 1 'f2 > »     "a     a   K is deferential wave rmmK— wave number. 

Voronin,  V.A.,  L. F.  Lep.ndln, and S. F. 

Cherepantsev.    Emlssioa^facoajti^enerE; I] 
kiL-Lturbulent oceans jg^,     prifcladriaya 

akustika, «,.  ,,  Taganrog,  1975, 40-47 

(RZhF.  .2/75,  #12Zh9I5).    (Tranaiation, 

««If are in agreement     NTI '" n0i8e " CalCUla'id-    T1« agreement with those  reported by other authora. 

Voronovioh, A. G., A.I. LeonO,, and Yu. z 

^■-"V.   ^oaaiMemechanj^,^^^ 

^^^^^^^^roEh^^ 

Paper preaented at the semi^TT^^ | 

Hydrodynamxc, at the Oceanographic, Commiaslon . 
- ehe ÜSSR Academy ^ Sclence8j i975)_      ^ I 

nc 1, 1976,  189-I90).    (TransUtion) 

n 
A theory ia proposed which postnlates generation of f 

of hydrophysical fields in fh. „ v generation of fine structures 
nelds ia the ocean by weakly nonlinear packet« nf l  . 

gravity waves     Th. n, . pacRets of internal 
waves , ^       n0n"tall0na'V  weakly nonlinear internal 

waves, earlier developed by the authors (FAiO, no 3    I,«,      h ' 
wave packet generates mean flow ve.ocity and Lea    H Sh°*' ^ * 
of wave period, which are • "^flelds "^P-lent 

o, wnich are proportional to the square of at».«.. ^ 
t° the Stokes flow in the theory of finite amnlj. ^U^- ana.ogous 

y ox unite-amphtude surface waves. 
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The results of the present work shov.- that packets of weakly nonlinear 

waves generate vertical micro.tructures in mean velocity and density 

fields, as well as in mean pressure fields; the shorter the horizontal 

wavelength of internal waves in a packet,  the more pronounced will be 

the vertical microstructure.    Furthermore,  numerical   calculations of 

fine vertical structure of mean velocity and density fxelds for   typical 

oceanic conditions   show th.t the theory proposed is consistent with all 

available experimental data on fine structure of hydrop.ysical fields in 
the ocean. 

I 

[ 

J 
!  ii 

l 
( 

[ 

Yefimov,   V. V.,  and A. S.  Zapev»lov.    Spectral 

characteristics of te mperature vil^at.ons in a 

layer of wind waves.    Okeanoic^i/a,   no.   4, 

1975,   592-598. 

Simultaneous measurements of fluct as In temperature 

t',  vertical velocity to' ,  and surface ele- ,   '.on,    „■    are reported in tne 

uppermost ocean layer (0. 7 - 2. 0m) as r    asured from a gradient mast. 

The mast was mounted in 15m deep water,   300m offshore.    Results of the 

measurements are summarized in Fig.   1-3; the article al.o includes 

tabulated data for eight series of measurements. 
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rif,   1.    Energy spectra of t' at a depth of 
0.8m (curves 1-3), and of r?'   (curve 4) in the 
case of wind waves. 
1-summary spectrum; 2-coherent (wave) 
component; 3-incoherent (turbulent) component. 
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Fig.   Z.    Squared coherence function for  rf 
and t' at depths of 0. 8m (curve 1),   1. 3m (2), 
and l,8m(3) for the case of mixed waves. 
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Fij«   3.    Spectra  of heat flux at a depth of I.Zrn 
(curvos 1-3),  t ' (4), and    TJ '     (5) for the case 
of mixed waves. 

1-summary spectrum; 2-coherent (wave) 
component; 3-incoherent (turbulent)component 
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It was found that the turbulent component of the spectrum 

of temperature fluctuations can be approximated by a 1,6 power law, 
2 

Furthermore, the R «t curves in the case of wind waves have a lower 

level and drop off faster at high frequencies than those  in the case of swells. 

The cited results agree well with experimental data obtained in the 

Mediterranean (Benilov,  1973),    According to those data, "wave noise" 

at a depth of 0, 5m at the energy-bearing frequency represents 45% of 

the summary spectrum. 

Zaytsev, A.A.    Free and induced Kelvin waves near the 

shore of a stratified ocean,    IN:   Kompleksnyye 

issledovaniya v Mirovom okeane,    Moskva,   1975,  73-77, 

(RZhGeofiz,  11/75,  #11V107),    (Translation) 

It is demonstrated that the existence of Kelvin waves is possible 

in a rotating incompressible stratified fluid with a single boundary, i, e,,    a 

vertical plane.    The generation mechanism for Kelvin waves is associated 

with the waveguide effect at the perimeter of the rotating fluid.    This effect is 

manifested in the fact that a part of the energy of shore-bound internal 

waves is spent on generation of boundary Kelvin waves.    The problem 

of generation of Keivin waves by pulsed and harmonic point sources in the 

ocean is considered.    Numerous characteristics of stationary and non- 

stationary Kelvin waves are analyzed and zones of wave propagation are 

indicated. 

r; 
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Zaytsev,  A.A.    Some features of propagation 

of non^tationary internal waves in the ocean. 

IN:   Kompleksnyye issledovaniya v Mirovom 

okeane.    Moskva,   1975,   7-11.    (RZhGeofiz, 

11/75,   #11VU6).    (Translation) 

An analysis is made of nonstationary internal waves,  generated 

by fluctuations of atmospheric pressure.    The waves are assumed to pro- 

pagate in an incompressible stratified ocean of constant depth.    Two forms of 

solution of  the boundary value problem with initial conditions for induced interna 

waves are obtained.    Using the method of stationary phase the author 

established that after passage of fronts of incident wives together with 

reflected and normal wave through a given zone,   each internal wave in the 

zone breaks down into two waves.    Characteristic features of these wave 

types are analyzed. 

Zhurbas,   V.M.,  S.S.   Murav'yev, and T. M. 

Tatarayev.    Experimental study of turbulent 

diffusion of tracer streams in the near-surface layer 

of the sea.    Okeanologiya,   no.  4,   1975,   611-615. 

Seven experiments were carried out in the Caspian Sea in 1973, 

using f ? experimental procedure shown in Fig.   1.    One experiment was also 

done in the Black Sea  in 1965 using a Karabashev fluorimeter.    The 

experiments were designed to allow observation of dye tracer diffusion in 

1-10 min and 1-90 min time intervals.    The experiments were accompanied by 

measurements of-«'ave height    and flow velocity.    Apparent widths of the 

dye stream were converted into dye dispersion on the basis of Roberts ' 
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theory of "visibility through smoke".    The results of measurements of 

dye dispersion are shown in Fig. 2, and calculations of dissipation rate 

are shown in Fig.  3. 

♦ movie camera 
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\     /   dye dispenser 
\ \ < A L^ wave 
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Fig.   1.    Experimental set-up 

1 

I 
Q 

li 
0 
0 

i 

■ 

D 

54 

0 

B 



I 

I 

1 

I 
I 

1 
1 

w ö;C/I' 

10l 

itr 

to' 

W 

li 

HI' w1 __ J., 

w wJ 
in 

t.'S&C 

Fi?,,  2.    Dependence of transverse dispersion of dye atream 
on diffusion time. 
1 -7 - experiments in the Caspian Sea; 

8-     experiment in the Black  Sea; 
solid and dashed lines are calculated. 
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Fig, 3. Relationship between dissipation rate of 
turbulent energy and period and height of waves. 
Solid line is calculated. 

The authors point   out that the experimental results of Fig.  2 

agree well with theoretical findings on relative diffusion in the field of 

a locally isotropic turbulence.    The results thus give evidence of existence of 

an inertia turbulence interval within the 1-10 min diffusion time range.   It is 

also suggested that the quadratic section of the dashed curve in Fig.  2 

represents the beginning of another, mesoscale inertia interval. 

The calculated values of dissipation rate of turbulence energy for 

small wave heights adequately satisfy the theoretical relationship 

(Fig,  3),    The energy influx from the atmosphere under the experimental 

conditions (sea state 2),  calculated assuming the existence of two 

inertia intervals, is found to he     A <  =   c    -   "f     =1, 45 x 10'^cm2, sec"^ 
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2.    Surface Effects 

Bass,   F.  G.,   S.   Ya.   Braude,   A.   I.   Kalmykov, 

A.   V.   Men',   I.   Ye.   Ostrovskiy,   V.   V.   Pustovoytenko, 

A.   D.   Rozenberg,   and I M.   Fuks.    Radar methods 

for studying ocean waves.    UFN,  v.   116,   no.  4, 

1975,   741-743. 

Basic principles and application of radar methods for 

studying ocean waves are reviewed briefly.    The following parameters 

of ocean waves were measured in the hectometer and decimeter ranges: 

wave intensity and wind velocity from measurements at a single frequency; 

direction of wave propagation; distribution of wave heights and spatial 

spectra from measurements at several frequencies; and distribution of 

wave intensity over a large area.    The parameters of ocean waves 

measured in the UHF range were: distribution of wave periods; relative 

wave energy spectra; 90 percentile wave height (from amplitude 

characteristics),  aid instantaneous wave heights (from phase characteristics); 

spatial wave spectra; and orbital velocity spectra.    The cited radar methods 

also enable one to map the intensity of oil spills,   as well as the distribution 

of ripples over a large wave. 

The authors note that a two-scale model of radio backscatter 

by ocean waves is also effective for large gracing angles.    This offers a 

possibility for a solution of the inverse problem based on airborne and space- 

borne measurements. 
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Beiich, R.  B., A. G. Gorelik, V. I. Semiletov, 

and A.  V.  Frolov.    Polarization characteristics 

of surface radiation at 0.8 cm.  IN:    XI Vsesoyu- 

znaya konferentsiya po rasprostraneniyu  radiovoln. 

\ Ch.  3 Teziay dokladov.    Kazan,   Kazanskiy 

universitet,   1975,   149-153.    (RZh Radiot,   1/76, 

\ #1 G17).    (Translation) 

\ 
This article deals with determination of the characteristics 

of radio emission from various surfaces (water,  ice,  snow,  soil,  clay, 

sand,  concrete,  peat,   and grass),  employing ground-based measurements 

at 0. 8 cm.    Measurements are performed with a modulated radiometer 

using a superheterodyne circuit.    Stated sensitivity is 1. 5    at a time 

constant of 2 sec.    Antenna pattern width at the half power points is 

2. 5 »while the scattering coefficient is 0.15.    Effects of temperature, 

moisture,  and roughness of a surface on its brightness temperature,  as 

well as emittance at two polarizations and various viewing angles,  are 

analyzed. 

Belousov,  P.  S.,   Ye.  O.  Zhilko, A. A.   Zago- 

rodnikov,  V. I.  Korniyenko,  V.  S.  Loshchilov, 

and K.  B.  Chelyshev.    Studying sea wave 

parameters with a side-look radar.   IN: Sovetsko- 

Arr.erikanskiy eksperiment "Bering."  Leningrad, 

Gidrometeoizdat,   1975,  68-79.    (RZhGeofiz,  2/76, 

#2V85).    (Translation) 

Results are described of radar surveys of a wavy sea 

surface during the Bering expedition.    The airborne radar survey 
5 

was made from an altitude of 3 km to a 1:10    scale,  accompanied by 

n 

■ 

58 

i 
n 
o 

. 

/ 

fi 

0 

(I 

. — 



I 

1 

i 

shipborne wave recording.    Two-dimensional spectra of radar images 

were constructed,   and parameters of the wa "=> system (mean wavelength 

and mean crest length,  angular distribution of total energy which can 

be approximated by a cosinusoidal-exponential function,   etc. ) were 

determined.    It is noted that spatial spectra of foam streaks can be 

used for accurate determination of wind direction. 
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Freylikher,   V.   D. ,  and   I.   M.   Fuks.    Characteristics 

of scattering from a statistically uneven surface at small 

grazing angles.    IN: XI Vsesoyuznaya konferentsiya po 

rasprostraneniyu radiovoln.    Ch.   3.    Tezisy dokladov. 

Kazan',  Kazanskiy universitet,   1975,   15-17. 

(RZhRadiot,   1/76,  § 1G18).    (Translation) 

It is shown that the Born approximation cannot be applied 

to calculation.« of scattering at small grazing angles. 

Fuks,   I.   M.    Determining parameters of sea waves 

from fluctuations in amplitude and phase of reflected 

radio waves.    FAiO,   No.   10,   1975,   1038-1046. 

Statistical characteristics are studied in the fluctuations of 

amplitude   X   and phase  (f>  of an r-f signal reflected from a wavy sea 

surface.    It is shown that in the meter and decameter ranges one may 

determine the rms height of waves from the sum of the dispersions in 

fluctuation of phase and amplitude,  <*> +   <cp>   .      The method also 

applies to sound scattered from a subsurface source. 
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If the extent of the Frp«än«i . 
">e ^Ungth /^ ot the en„gy.bJr

nr1;0ne lS ^ to " 1"* than 
•pectrum,  then A       ca„ h    *     . * COmp0nen' " *• «a wave 
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ncy- 

S££-anologic oba.r„3t,„_.     - - ||; j ;    _-- 

sk. LGU   „0.  379,  1975. 29-64.    (PZhGeofU. 
1/76,  f IV31).    (Translation) 

-d ^eHcanlTer. /.fr:' T "d •**'*'» * SoWt aaceuite research equipments      TK«. 

incJuda. phceographic and TV ^ZST^ ^^^ reVU'",i 

•canning which operate in .1     , SyS'emS wlth '•»»W 

« »Pectron.eterrald Pa s   "et" MUmPle """'^ regi0-- ^ ,     . Passxve rrncrowave systems      r^u   • 
relaying of oceanologic and meteorologic Jo!m    •    TeChmqUeS '" 
are described.    The nroh.M    7, g     ,n/°rma"on via "'ellites 

borne ohser.ation   a    "":  rd"';:8 " deVelOPmMt " "teU"e- 
U   ^uent giohal snrve      wTh a me''"       "^ '^ ^^ fa" 

««stationary sateUites; and   3,   more detailed "' '^'"'^ * 
•urface.    Soviet and American     ZZ. yS 0£ the earth'' 
eabulated. "" 8ateUit" — "«»"" equipments are 
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Using 
^  iu,       L    N      and D.   I.  Maksimikhin. 

in£rared_£adiation. 
temperaturejield^irom 

Uchenyye zapi 
iskiLGU,   no.   379.   1975,64-81. 

(SZhGeofU.1/76.  #1V43). 
(Translation) 

of basic principles 
for determination 

Descriptions are given ^---^ ^ method of analysis of 

of surface temperature of SeaJ^''' J" {eatures of transmission 

^tellite IB data allowing for dl.tlnc      ^   ^     ^      atmospheric windows. 

through the   3. 5 - 4. 1     M 
and 10.5 - 12.5 
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\ 
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A     A       and A.   S.   Sosunov. 
Garnaker'yan.  A.  A.. .„.^^y.^rated 
Crp^orrelationi^mctm^^ 

id by a sea_surface. 
IzLsignals^cattexe^ rasprostranemyu 

,«ava konferentsiya po raspro^t 
Vresoyuznava Komc Kazan'. 

rh    3    Tezisy dokladov.    Kazan 
radxovoln.    Ch.   5. (RzhRadiot. 
Kazanskiy universitet.   197b, 

1/76,  #1022).    (Translation) 

• for correlation and its modulus for two 
Expresslons fo - ^^ ^ ^^^^^ 

frequency-separated r-f sxgna s ^^     ^ ^ ^ ^ the 

r;„r:ri:.'r:,'r:..«.. .„ ~ -.- ••—~ •■ 
sea wave heights. 

Al 
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Garnakeryan,  A.  A.,  A.  S.   Sosunov,  and V.  V. 

Timonov.    Feasibility of determining ocean wave 

parameters in the shortwave r-f range from an 

aircraft.    IN:   Sb.    XI Vses.  konf.   po rasprostr. 

radiovoln.    Ch.   3,    Tezisy dokladov.    Kazan', 

Kazan,    un-t,   1975,   154-158.    (RZhRadiot,   1/76, 

no.   1G24).     (Translation) 

An algorithm is derived for the spatial correlation function 

of a sea surface which characterizes sea state.    A shortwave radar 

which performs this algorithm has been developed and tested. 

Glotov,  A.   A. , M.  D.  Rayev,  D.   T. Matveyev, 

V.G. Mirovskiy,  I.  A,  Troitskiy,  and V.  S.  Etkin. 

Model measurer-enta on the effect of small-scale 

surface wave structure on its thermal emission. 
1 

IN:   XI   Vsesoyuznaya konferentsiya po rasprostra- 

neniyu radiovoln.    Ch.   3.    Tezisy dokladov.    Kazan1 , 

Kazanskiy universitet,   1975.        (RZhRadiot,   1/76, 
#1G35).    (Translation) 

Model measurements were carried out in an open tank ^ 
filled with sea water.    Small-scale inhomogeneities were induced 

by two blowers.    The degree of inhomogeneity was controlled by 

changing position of the blowers.    Results of the measurements are 
given. 
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Gorelik,   A.  G. ,   and L.   V,   Knyazev.    CalculaMon 

of radiothermal and radar characteristics of a wavy 

sea surface.    IN:   XI Vsesoyuznaya Konferentsiya 

po rasprostraneniyu radiovoln.      Ch.   3.      Tezisy 

dokladov.    Kazan',   Kazanskiy Universität,   1975, 

167-171.    (RZhRadiot,   1/76.   #1025).    (Translation) 

The emistion coefficients for horizontal and vertical 

polarization as well as tne effective scattering area are calculated by 

the Kirchhoff method.    The expressions obtained are similar in type 

to experimental ones,   although the theoretical and experimental 

values differ numerically. 

Kalmykov, A. I., A. S. Kurekin, Ya. A, 

Lementa, M. Ye. Ostrovskiy, and V. V, 

Pustovoytenko.    Effect of reflections. 

B generated by breaking of sea waves,   on back- 

scattering of UHF radio waves.    I^1:    XI 

vsesoyuznaya konferentsiya po rasprostraneniyu 

radiovoln.    Ch.   3.   Kazan',   Kazanskiy universitet, 

1975,   159-160.    (RZhRadiot,   2/76,  #2026). 

(Translation) 

An analysis is given of the fine structure of scattered 

signals recorded with high range resolution in the presence of breaking 

sea waves.    Bursts in scattering of horizontally  polarized signals,  which 

are associated with reflections from wave crests prior co breaking of 

the waves,  were observed. 

i 
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Kalmykov,  A.  I.,   A. S. Kurekim,  Yu.  A.  Lementa, 

and V.  V.   Pustovoytenko.      Nekotoryye osobennosti 

obratnogo rasseyaniya radiovoln SVCh diapazona 

poverkhnoat'yu morya pri malykh akol'zheniya. 

Preprint (Characteristics of backacattering of UHF 

radio waves by a sea surface,  lor the case of small 

grazing angles.    Preprint).    Khar'kov,   1974,   39 p. 

(RZhRadiot,  8/75,  #8 G36). 

'1 

fi 

P 

Characteristic features of backscattering of centimeter radio 

waves by a sea surface at small grazing angles (   0<8  ) are discussed. 

It is found tl.at some observed phenomena are inexplicable in tho frame- 

work of the existing scattering model,  i.e.  "ripples on a large wave". 

These phenomeu    /nclude a larger effective scattering cross section at 

horizontal polarization than at vertical,   and a considerable difference 

between calculated and observed rates of scattering at horizontal 

polarization.    It is noted that bursts of signals are observed during 

measurement with a high-resolution apparatus.    These bursts exceed 

reflections from ripples.    The nature of these bursts is discussed.    The 

cited features of backscattering are explained in the framework of the 

"ripples on a large wave" model,   accounting for bursts.    It is shown 

that "nonstationarity" of reflections,  which has been discussed in many 

papers,   is associated with modulation by large waves. 
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Kanareykin,   D.   B. ,   and V.   A.   Potekhin.    Statistical 

polarization characteristics of radar signals reflected 

from land and water surfaces.    IN:    XI   Vsesoyuznaya 

konferentsiya po rasprostraneniyu radiovoln.     Ch.   3. 

Tezisy dokladov.    Kazan'.    Kazanskiy Universität, 

1975,  22-24.    (RZhRadiot,   1/76,   #1C20).    (Translation) 

I 
A brief review is given of theoretical works on polarization 

selection of radar signals. 

! 
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Kireyev,   I.   V. ,   B.   A.  Maksimov,   and A.   V. 

Svechnikov.    Analysis of the energy spectra 

of sea waves.    IN:    Sovetsko-Amerikanskiy 

eksperiment "Bering".   Leningrad,   Gidrometeo- 

izdat.   1975,   92-99.    (RZhGeofiz,   2/76,   #2V82). 

(Translation) 

Energy spectra are calculated by applying the   Fourier 

transform directly to wavegrams divided into 6-8 sections,  with 

subsequent averaging of sectional spectra.    Distribution of apparent 

angular frequencies of sea waves are used as auxiliary graphs in the 

calculations.    A description is given of a method for measurement of 

slopes of a sea surface by recording sea waves at a single point. 

i 
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Korchagin,   Ye.  K.  and R.   N.  Semenov.    Sea-surface 

parameters from aerial photographs.    IVUZ Geod.  i 

aerofotos'yemka,   no.   6,   1974,   67-71. 

Height,  propagation direction and length of sea-surface 

waves were measured by aerial photography in the southern Barents 

Sea in summer at 100 to 300 km. from the coastline.    The measurements 

of wave heights 1^ and h^ were made from stereograms taken by two 

airborne synchronized cameras at 100 m.  altitude simultaneously from 

two diraccions of approach.    The h data from over 100 experiments were 

averaged by the straight line method.    The rms error of measured 

h = 0 to 4 m was - 0.15 m. 

Direction fti ' wave length, of ripples were measured from 

a single aerial photograph taken by one of the airborne cameras from 

800 to 1000 m altitude.     In addition,   the slope   6   of the wave 

secondary structure was measured by a sun glitter technique on both 

types of photographs.    The hj/h- ratio (h^ >  h  ) of two h values 

measured in the same experiment from two directions was found to 

be 1.6 to 2.3 in most experiments.    This difference between h    and 

h2 value8 wa8 due to the ^ct that h    and h    were measured along a 

straight line parallel to the ripple crest and at 90 degree angle to this 

line,  respectively.    Thus,   h.  approximates h    of wind waves and h 
1 w 2 

represents hc of composite waves.    The average ripple height was 

evaluated from 

/«,=-* •/'-i- (i) 

: 

fl 
I I 
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where K.   = h   /h    is the anisotropy factor.    Cümparison of the 
n it* 

experimental h    and h    values with the hw caLculated from wave shaping 

wind factors (Figure 1) supports the cited interpretation of the 

experimental data. 

I 

h    ,  m m 

48- 

- 

0,6- 

0,4- 
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0        /        w calc.        m 
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o        / 
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o      / • 
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0 
\L. 
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02. 04 06 08       h i ^* ^ ^ ' w calc, m. 

Fig.   1.    ExpenmentaL wave heights a     versus calculated 
— 0 m 

wind wave heights h     calc.    Points- h,   measured along a line 
w 1 

II to ripple crest,     circles  - h_ measured across ripple 

crest,   broken line - h      = h     ^alc.   in the absence of ripples. 
m        w 

Thus application of the straight line method requires that the direction 

of ripples relative to the photographic baseline be taken into account 

in designing and performing the measurements.    The experimental 
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f «.a reflectionsjrom 

restnikov,   L.   A.    —^^de.    Trudy Sev. 

zaochnogo politekhmchesko 

4-75.    (HZhF,   9/75, 
#9Zh202). 

,     29    1975,   ' no.   £"' 
(Translation) 

THe e«ect ol ... ^""J.^ ^«tlv. r.dar cross 

•Killtv o£ using values o    ■ ji.cussed. 
The poi.lbUlty waveguides 1. dl.=« 
action in the presence 
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Marts inkev Lch.   L.   M..   andV. 

• mal r^Lermss 

•Murner icaj^ 
v    Meleat'yev.    Nü21—-— 

the sea surface^ 

tno 
331, 

>PSkoy observa^--.   - ^r^Toiavncv geoIlZlc,;es. V (Trar5latlon) 

1975,  73-85.    v 
,rface emittance 

, the dependence of sea surface 
A s.udy U made oi the      P md waves Islope. 

h    Centimeter range on the ^^ a^.  sat.r.Uy. «or 
'" ^ and on sea water parameters (t   m ^ ^ be 

steepness),   ana ghown that se 
, „rOarizations.    ^ sartace. 

afferent s.gnal polar. ^ früm lhe sea 

aA from measured r determined tron 
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Logachev, V. P.    On the spectrum of amritude 

fluctuations in a signal reflected from a surface. 

IN:   Trudy Moskovskogo energeticheskogo 

instituta, no.  261,   1971,  26-29.    (RZhRadiot, 
1/76,  #1G31).     (Translation) 

During radar measurements aboard a low-speed aircraft, 
fluctuations of a signal reflected from an underlying surface ariae 

due to chaotic pha?-    nd amplitude modulation.    Phase and amplitude 
are modulated by r   i4om processes which are generated by 

shifting of elementar)   reflectors.    A method is proposed which 

allows description of the ampUtude fluctuations on the basis of a 

phenomenological model of reflection,  and which accounts for 

the altitude dependence of 'he spectrum of amplitude fluctuations. 

The case is considered for low altitudes,  a narrow directional . 

antenna,  and a fairly smooth underlying surface.    In such a case phase 
fluctuations can be neglected. 

fi 
n u 

• 
i 

70 

8 
1 
I 
I 



.....,,   .   ....,,,, 

I 

I 

I 

I 

I 

1 

1 

I 

I 
I 

f 

i 

I 

I 

MeL'nichuk,   Yu.   V.,   and A.   A.   Chei nikov.    Eackscatter 

matrix ut centuiieter waves  by a wavy sea surface.    IN: 

Trudy Tsentral'noy aerologicheskoy observatorü,   no.   121, 

1975,   38-70.    (RZhF,   11/75,   «ilZhl47).    (Translation) 

Results are described of experimental studies on characteristics 

of backscatter matrices of centimeter waves from a wavy sea surface, 

at grazing angles  below 3   .    Jt is shown that the square of moduli of 

matrix elements,    CJ.. ,   correlates well with wind velocity,   but only 

weakly with wave heights.    At wind velocities a'^ove 2 m/sec,   the 

relation  ^,,0    ^ a ^Q>  cr 12O   a    er     o     (first subscript indicates 

polan: ation of emitted,   second one indicates polarization of received 

centimeter waves) is always satisfied.    At wind velocities of 1-2 m/sec 

this relation can become   CTo   s   cr.-o    =   CT-^o   >   cr-,,0.    The 11 id c. 1 Lu 
dependence of    c"..     OO grazing angle is established for various  oea 

1 K 

states and wind velocities.    It is shown that the . ate of decrease of 

rr ., o    (   0) depends on wind velocity.    It is  also estaolisned taut 

CT     o   depends on azimuthal angle.    The results are given of measure- 

ments of correlation functions for matrix elements.    It is shown 

that diagonal elements    a      and a       are best correlated.    The 

correlation coefficients are 0.25 for a7.  and a,, and  less than 0. 15 

for a     .   a      and a     ,   a 
11'     12 22'     21. 

I 
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Mullamaa,  Yu-A.  R     rrf^,.    e u A.  A.    Effect_of macroroughnp«.« 

~**^^^   1 
^^^±^±I^ectioru    IN: Oblachnoaf i 
radiatsiya.    Tartu,   1975.   191-211.    (EZhGeofiz, I 
11/75,  #11B159).    (Translation) ' 

o. ^ ..zr.1:/;;::::::;::;:a lh;oreticai 8'udy on *•— 

n—ghn„s or ug!.e..catt(ring surd ^"en «    W'^ range 0/ -.. r.arrangement in ^ tU": :tz:?pz rh 
Plan. p.rpendlcuUr to plMe of bri IT 
practically independent of the zenith ^1      ^   r?8h'ne8S "««"=«•«« U 
vieWing angIe   a, d it de *     °C i'":ld'nt light "d »* » angle, ai.d it decreases monotoniralK win, ■ 
The hrightness coefiicient also ^rJ^lZ* " rOUghne"- n    ' 
reflection. whU. near .     . !        aSeS m the d«rection of mirror 

-uhtness' coir r i a rrr:: rsiopes the —— 
"bac.ward" reflection.    ^^ dlreC'10n ^ '""- ^ *««-« 1) 

-pp«. in phase wtion^ireZr^rtrte'" reflection coefficient of a gray scatter,- P^nets.    The 

increase in -croroo.hneL   ^   ^pi:   7 deCreaS" ^     ' ^ 
cumulus humills is 0  7   >!. examP"«. "hereas the albedo o/ 

Plane reduces     blb;    "' !"""" ^ ' ^ "PP" "-dary | 

and stratocumulus ' CUmUlUS'  ^ "* '« *» ""'- 
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Muro,   E.   L. ,   G.   V.   Pavlova,   and N.S.   Fomin. 

Experimental correlation of wind speed,  wind direction 

and wave state with enersetic parameters  of optical 

pulses  reflected    from a sea suiface.     IN:    Trudy 

Tsentral'noy aerologicheskoy observatorii,   no.   109, 

1975.   101-106.    (RZhGeofiz,   10/75,   #10V109). 

(Translation) 

The power of light pulses reflected from a sea surface 

at various incidence angles was measured.    A pulsed flash lamp and 

pirallel photodetector mounted on a revolving platform,   at an altitude 

of 12 m and spacing of 30 cm,  were used.    The aperture of the 
o o 

source was  3   ,   of the receiver  16   .    Wave heights were simultaneously 

measured by string wave recorder.    Wind velocity and wln^ direction 

were measured as well.    The measurements were carried out in the 

Caspian Sea in the region of Neftyanyye Kamni,   110 km or more off 

shore.    It was found that characteristics of the reflected optical signal 

depend on wind velocity,   wind direction,   and wave state. 
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Nedovesov,  A.  N.    Clrulating the emission 

inefficient of ^ ^^vv sea surface in the micro- 

wave range.   Morskiye gidrofiricheskiye 
•,   j •   -    „->    7     1975    79-85.    (EZhGeofiz, issledovan   r&, no.  £.,   ilOt   n  0-"    * 

2/76.  #2V117J.    (Translation) 

'] 
Formulas £cr calculating the «alMlon coeHicient of 

a wavy sea .urfac. as a function of viewing angle are developed.    The 

formulas ere derived using the Kirchhoff approximation and a.summg 

that the wrvy sea surface is an en.emhle of flat eUmentary surfaces 

and .hat emission doe» not depend on azimuth.    The distributmn 

action for slope, of the sea surface is derived on the basis o   the 

Longuet-Higgins theoretical work, and using a ^-^"•'^ "* ' I 
„ave spectrum based on data of the State Planning.  Des.gn and Sc.enWic 

institute of Marine Transportation.    Numerical calculations made for 

two stages of sea wave development show that emittance from a sea 

surface increase, with decrease in relative steepness of waves, this 

increase is f.rticulariy noticeable in the case of large viewing angles. 

N.klyudov,  V.  I. , and S.  D.  Chuprov.    Experimental. 

.H,Hy of amolifd. fluctuation mga "f °"lse toa' 

aBy!h   -n.-f-d from the oresn surface,  at large 

B,«leiah numbers.    Akusticheskly  shurnal. no.  1. JJ 

1976, 81-85. 

The cited acoustic experiment was conducted in the Atlantic 

Ocean in 1971.    The source of pulse tone signals was placed at .depth ^ 

of 200m, and a non-direc.ioral receiver at 350m.    Radiatmn w. ths 

at the 0.7 level were 57.  36.  30. 60. and 17° at frequences of 1.0 
,.6    2.0.  3.2.  and 4. OkH..  respectively.    Temperature strat.ftcat.on 

in th. upper layer in the area of the experiment was unstable     S.und 

velocity varied from 1496-1498 m/sec over the 0-200m oepth range, 

reaching 1500 m/sec at a depth of 350m.    The experimental spectra 
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were compared to calculations for a simplified model.     Spectra of 

amplitude fluctuations of pulse tone signals were calculated using 

N-P    (Neuman-Pearson) and P-M (Pearson-Moskowitz) semiempirical 
wave spectra and formulas: 

fV(T)_txp[<IKV:(T)M 
exp((p-)-l (1) a.-.w A">,(T)^V

2
(T) :2). 

where N^    (r) is normalized   time autocorrelation for surface elevations. 

^=2kas\ny       is the Rayleigh number; and NA (-) is the normalized 

autocorrelation for amplitude fluctuations of reflected signals   f»!. 

Examples of experimental and calculated spectra of 

scattered acoustic field and of amplitude fluctuations of acoustic signals 
are given in Figs.   1-3. 

S,ßS     ßfl     0,Z 0.S     Iß     10 50 f,iu 0,05     0,1      C,l OJ      1,0      1,0 Jff,   > 

Fig.   1.       Spectra of acoustic field scattered by 
the ocean surface (a),  and of amplitude fluctuations 
of acoustic signals (b).    Curves 2-4- calculations 
for (J) = 1.35,   2.06,  and 4.45,  respectively,  using 
the P-M sea wave spectrum (curve 1 H curves 
2' -4'   - the same,   using N-P sea wuve spectrum 
(curve 1' ). 
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The authors conclude that a simplified model of sound 

scattering which assumes a point source,   an unbounded scattering 

s urface with gently-sloping relief,   and small scattering angles,   can 

be used in calculation of spectral characteristics of reflected acoustic 

signals,   in the case when «t »I. 

Nekontaktnyye metody izmereniya okeanogra- 

ficheskikh parametrov (Remote methods of 

measurement of oceajiographic parameters). 

Collection of papers presented at the 

All-Union seminar,   Sevastopol',  4-7 Sept. 

1973).    Moskva,   Gidrometeoizdat,   1975, 

219 p.    (RZhRadiot,   8/75,   #8G18K). 

(Translation) 

This seminar was organized by the S:ate Oceanographic 

Institute, with twenty three institutions of various ministries and 

administrations participating.    The papers presented at the seminar 

reflected the state-of-the-art in the field of active and passive 

remote methods of measurements of oceanographic parameters In the 

r-f,   visible,  and 1R portions of the  e-m spectrum,  as well as in the 

range of ultrasonic waves. 
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Rozenberg.  A.  D. .  I.   Ye.  Ostrovskiy,  I.  A.   Leykin, r, 

andV.  G. Ruskevich.    Determining the energy-carrying 

component of a sea wave ■£«cteaS from phase characteristics 

of a radio signal scattered by th» «.»      XN:   Nekontaktnyye «' 

metody izmereniya okeanograficheskikh parametrov.    Moskva 

Gidrometeoizdat.   1975,   74-82.    (RZhRadiot,   8/75,  #8G28). *' 

(Translation) 

H A method is proposed for determination of orbital velocity, 

period,   and propagation direction of energy-carrying components of 

sea waves from phase characteristics of a radio signal scattered by | ) 

the sea.    Preliminary laboratory and sea tests confirm the feasibility 

of the proposed method.    An attachme U to a standard Don ship radar 

which provides wave measurements was designed and fabricated. 

Applicability limits and accuracy of the method are analyzed; in 

particular the effect of ship roll on the measuring system needs 

consideration. 

0 
Shishkin,  I.  F.    Target selectioq in the zone of (radar) 

reflection from ocean waves.    Sudostroyeniye,   no. 4, 

1975,  45-46. 

The problem of radar navigation in the zone of radar 

reflection from ocean waves (1850 - 5550 m) ^discussed,   and the 

addition of a target indicator circuit to a navigational radar is suggested 

as a possible solution of the problem.    The principles of target 

classification can be accompliahe'   either by means of a polarization-scan 
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indicator (Fig.   1),   or by an analyzer of the pulse envelope (Fig.   2). 

The latter scheme requires both modernization of the antenna and 

an attachment for target range indication (Fig.   Z,   II) and analysis 

of low-frequency signals (Fig.   2.   IV).    The polarization plane of 

the antenna can be rotated by a synchronous motor in whose hollow 

rotor a rectangular waveguide ii mounted.    The target indication, 

with respect to the relative  bearing, is made by antenna rotation. 

(aj (b) 

Figure 1.    Photo of polarization-scan indicator 
(exposure 3 sec. ,   rotation rate of polarization plane 
is 0. 5 rev/sec). 

2 
a) 15 x 60 m    water surface irradiated at a grazing 

angle of 1   ,   sea state 2; 
b) same,   but with a tugboat present. 

79 



i> 3=0= /// IV 

V     ~      VI     —     VW 

Figure 2.    Simplified diagram of a target indication 
radar with a pulse envelope analyzer. 

M - motor; I - receiver; II - cokicidence stage; 
III - demodulation circuit;   IV   -   analyzer; 
V - transmitter; VI - variable delay line; 
VII     -ange-gate generator. 

Shishkin, I,  F.    Study of wake in water areas. 

Sudostroyeniye,  no.  8,   1975,  45-48. 

Radar observation of ship wakes is suggested as a possible 

solution to the problem of radar navigation in the zone of reflection 

from ocean waves.   Radar visibility of various ship wakes is briefly 

d<   cribed,  and illustrations for various navigation conditions are 

included; Fig.   1 shows an example.    The problem of abating the effect 

of space-time variability in the background reflections from sea 

waves is discussed and two possible solutions are suggested. 
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displacement tug. 

-1.2- sea clatter; 
1- range scale, echamcal 
3.   bow waves,   4 
reticle. 
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quasiharmonic signal is formed.       The output signal is uniquely- 

related to statistical characteristics of the sea surface.    It is shown 

that the number of nulls at the output of   the measuring channel is determined 

by the mean wavelength when the sea surface is scanned in the direction 

©   =   0,   and by the mean crest length when the surface is scanned in 

the direction      ©   =   ^ /2 . 

i 

I 

i 
I 

1 

Voronin,   V.  A.,   N.   i. Kolyagin,  A.  S.  Sosunov,   and 

S.   F.   Cherepantsev.    Characteristics of a field scattered by a sea 

surfrce,   allowing for displacement and velocity of the radar relative 

to the sea element.    IN:   Prikladnaya akustika,  no.   1.    Taganrog, 

1975,   28-35.    (RZhRadiot,   1/76.   #1G33).    (Translation) 

An analysis is made of the effect of displacement and 

velocity of a radar relative to a sea element on the phase and frequei :y 

of the scattered signal.    Results are described of calculation of Doppler 

shift under average hydrological conditions. 
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processing are given. 

Zagorodnikov,  A.  A.,  and K. V.  Chelyshev. 

Application of optical processing to remote 
measurements of sea waves.    IN:   Trudy 
Gosudarstvenogo okeanograficheskogo 

instituta,  no.   117,   1973.  25-34.    (RZhGeofiz, |j 

2/74.  #2V25).    (Translation) 

"i 
The use of optical methods in processing of radar and 

photo images of a sea surface makes it possible to calculate routinely R 

the one- and two-dimensional spectra of sea waves.    Basic prxncxples 

of optical processing are discussed and techniques ox one- and 

two-dimensional analysis are described.    Examples of optical « 

I! 
f Zakharov.  V.  M. .  V.  I.  Pavlov,  and V.  Ye. 

Rokotvan.    QlL^ ^arP of 0Ptical pulseg 

^flogt^d fr^ ft sea surface.    IN:   Nekon- 

taktnyye metody izmereniya okeano- 

graficheskikh parametrov.    Moskva. 

Gidrometeoizdat.   1975.   125-132.    (RZhF. 

9/75,  #2D820).    (Translation) 
(I 

The problem of lldar measurements ol sea wave parameters is constdered 

Expressions for the reiationship between the shape of reflected poises 

and geometric parameters of the sea surface are given.    Three stmpl.fled 

cases are considered, sinusoidal wave and mirror reflection, defuse 

reflection; and normal distributions of elevations and slopes of 

reflecting elements and mirror reflection. j-| 
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Zhilko,   Ye.   O. ,   and A.   A.   ZagorocLiikov. 

Effect of foam and spray during stormy- 

seas on the image quality of a side-look 

radar,   based on results of the Bering 

experiment.    IN:    Sovetsko-Amerikanskiy 

eksperiment "Bering".    Leningrad, 

Gidrometeoizdat,   1975,   80-91.    (RZhGeofiz, 

1/76,  #1V94).    (Translation) 

The structure c£ sea waves is determined by spatial analysis 

of radar signals scattered by a sea surface.    Pulsed signals were generated 

by a centimeter band side-look radar with a natural [sic] aperture.    The 

largest distortions in radar image are caused by foam on the sea surface 

as well as spray above the sea surface.    Radar images are sharpest 

when the sea surface is irradiated in the direction of,   or opposite to, 

sea wave propagation.    In such cases the wave relief is clpr.rly visible 

whereas foam streaks are almost invisible.    If radar images are 

obtained while transmitting across foam streaks,   these stand out and 

obscure the sea wave profile.    The presence of spray and foam has 

the effect of incoherent noise which conceals the uceful signal.    A 

theoretical analysis shows that foam-and spray-induced noise can 

be reduced considerably if a sufficiently large numler of independent 

readings of reflected signal are used. 
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