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 SIMRAD RAW  HAC [1], 

, ,

-

.

-

 (sv), 

 sv  (s ) -

 sA = 4π(1852)2sa - -

 ( 2 -2).  

 sA

 [2]: 

               ρa = sA /(4π bs) = sA / sp                                            (1) 

ρa – ,

, bs - 

sp - 

,

(TS): 

                  TS = 10lg(σbs) = 10lg(σsp/4π)                                    (2) 

-500 -60(ES-60) SIMRAD -

- -

-

 38  120 -

 5  18  10 . -

:  (

), , , -

,

 [3].  

-

-

, -  [3]. -
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, , ,

, , ,

. ( . 1). 

,

.
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- .
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1. McQuinn I.H., Reid D., Berger L., Diner N., Heatley D., Higginbottom 

I., Andersen L.N., Langeland O., Lapierre J.P. Description of the ICES 

HAC Standard Data Exchange Format, Version 1.60 // ICES Coopera-

tive Research Report, 2005,   278,  86 p.  

2. MacLennan D.N., Fernandes P.G., Dalen J. A consistent approach to 

definitions and symbols in fisheries acoustics // ICES Journal of Marine 

Science,  2002,  vol. 59,  p. 365-369. 

3. . . -

.  1. 

-

-  // , 2013, . 172, . 20-51. 
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.)
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. , ,
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, .

 SMOW 

,  PWTS- ,
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, -

 - 

: Mg(OH)2, CaCO3

CaSO4, -

.

,

-

 S, 

. -

-

 ( )

.

 W 

 PTX - .

, -

 NaCl  (

 ¾). -

 NaCl-H2O  PTX 

- . ,

 NaCl -

,

, . , -

 PWTX – 

-

.

-

, ,

-

, -

.

 NaCl 

0.1-196.2  0-100 ° .

. -

-  10 ,

,

. -

 [3].  

,

18 10  L0 = 41.447±0.001 

 293 . -

0( , ) (1 ( 293))(1 (1 2 ) / ),L p T L T p Eα µ= + − − −                 (1) 
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 – ;

 – ;

 –  – .

, -

.

, , -

 ±0.003 ,  ±0.01 .

-

, -10  

 0.01 . ,

-2500 

 0.05. 

,

, . . ( -

 0.999).  (

)  58.44 / .

.

 0.05 %.  

. , -

 10-15 , .

,  95 % 

,  0.01-0.04 %. 

.

 NaCl :  = 0.7462 %;  

 = 1.9957 %  = 4.5083 % ,

 0-100 ° . . 1 

 1.9957 % - .

 1.  1.9957 % -  NaCl  

,
,  (  – 90) 

285.73 300.25 314.96 330.51 

19.71 1513.35 1556.21 1585.01 1602.78 

39.32 1545.97 1589.07 1618.14 1636.90 

58.93 1579.24 1621.52 1650.95 1670.27 

78.54 1612.85 1654.03 1683.02 1702.62 

98.15 1646.26 1686.07 1714.58 1734.42 

117.76 1679.49 1717.89 1745.86 1765.31 

137.37 1712.57 1749.08 1776.27 1795.68 

156.98 1745.16 1780.11 1806.36 1825.43 

176.59 1777.43 1810.58 1835.88 1854.62 

196.20 1809.12 1840.46 1865.05 1883.25 

 [4] 

 20  45 °  120 .

,  [4] 
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 -7 /  +13 /  (  [4] ).

, , ,  [4] -

.

 [5]  5, 15  25 °

 100 . -

 ±0.1 %. -

,  PWTX – 

 [5] -

. ,  [4]  [5] 

,

.

,

 ( -

),

/ .  PWTX – 

, ,

.

,

,

. , ,

, , .

,

,

EOS-20.

1. . .

 // . : .- 2004.- . 572-

575.  

2. . .

 // .  XVI . : 2005.-  2.- . 349-

352. 

3. . . -

 // . : .- 2013.- . 252-255.  

4. . . .

-

 1200  // .- 1970.- . 171-177.  

5. Chen Ch-T., Chen L. Speed of sound in NaCl, MgCl2, Na2SO4, and 

MgSO4 aqueous solutions as a functions of concentration, temperature, 

and pressure // JASA.- 1978.- Vol. 63.- No 6.- P. 1795-1800. 
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, ,
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 — 7–9 . -
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-

 117, 320  650 . -

.

, -

,

-

( ),  400 .

 52–53 . « »

 20–22 . -

 1.4 .

, ,

( )],exp)/arctg(Re[ ϕ∆=θ iVV
yxn

 – Vx Vy

( . 1). , -

-  – 

 ± /2. , -

Pmin  « » , -

-

-

Vx Vy. Pmin ( ) -

 ( )  « -

». ,

.
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. 1. 

: ( )  117 , ( )  320 , ( )  650 .

. 2 P Vr-

, -

Vx Vy Vr = Vx sin( n) + Vy cos( n), n – -

. ,

P Vr,

, .

. 2. ;  ( ) 117, 320 

650 : 1 – ; 2 – Vr- ; ( , ) .

. 3. 

: 1 – P, 2 – Vz- ;

( )  117 , ( )  320 , ( )  650 .
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. 3 

P -

Vz. -

, . 2. , -

 « »

,

, , . . .

. 2  3 , -

Vr  ( ).

.

Vr ( ); Vz ( ) .

K1 K2 K3

117  0.992 0.906 0.953 

320  0.974 0.829 0.829 

650  0.872 0.556 0.793 

K1 K2 K3

117 0.386 0.634 0.317 

320 0.055 0.450 0.202 

650 0.334 0.354 0.222 

, -

Vz,  ( , / -

). -

Vr , Vz – .

,

,

.

K1,2 = P ± βVr, β – , -

-

. - -

,

min,)cos()()sin()()()( 2,12,12,12,12,12,1 →++= θθθθθθ
yx

VVPI 1

2 – -

. ,

 (I1 I2)  (117, 320  650 ), -
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, -

, -
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)/arctg( 22

yxz
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∈
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-
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 5 – 38 -
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 ( , , ,

.)

,
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-

 95 .  50 
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-

 1  10 .

-

. ,

,

- -

, -

 40º  « »

. ,

,  15% -

. -

/ ,

 ( ).  

1. . .

 /  « », . , 1989, 186-202.  

2. A.B. Baggeroer Why did applications of MFP failed, or did we not  

understand how to apply MFP? / 1st International Conference and  

Exhibition on Underwater Acoustics, 2014, p.41-49. 
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 639.2.081.7(268.45) 

. . 1), . . 2), . . 1)

, -

«SALTSE» 

IN SITU

1)  « -

- -

. . . » (  « »), -

, 183038,    . , . , 6; .: +7 8152 

4733582,  

: +7 8152 473331, E-mail: eva@pinro.ru  

2)

« - »

(  « - »), , 690950, . , . -

, 4, E-mail: igor.ubarchuk@gmail.com 

 TS  in situ -

 L (TS-L )  H (TS-H ) -

.

 TS-L  30 , -

. ,

 “SALTSE” (Area Scattering Coefficient, 

Length and Target Strength Estimation)  TS-L  TS-

H . -

 TS-L -

- .  TS -

-

 TS . -

 TS , -

, , -

.

,  TS in situ -
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 H , -

- , , , -
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SOUND PROPAGATION 

P.V. Artel'nyi, A.L. Virovlyansky, A.Yu. Kazarova,P.I. Korotin,  

A.V. Stulenkov 

EXPERIMENT ON THE STUDY OF SPATIO-TEMPORAL STABILITY 

OF THE SOUND FIELD IN LAKE LADOGA 

A distribution of sound intensity in the space 'depth – arrival angle –time' is 

measured using an extended vertical array. This distribution is expressed by a 

coarse-grained Wigner function smoothed over angular and spatial scales. Com-

parison of the theory and experiment shows that this distribution is less sensitive 

to variations of waveguide parameters, and therefore more predictable, than the 

intensity distribution over the antenna aperture. Stability of the Wigner function 

is explained by the fact that in this distribution the contributions from individual 

rays are resolved, at least partially. It is shown that the comparison of measured 

and theoretically predicted coarse-grained Wigner functions can be used for 

solving the problem of source localization in a waveguide. 

V.N.Golubev 

OBSERVATION OF LATERAL WAVE IN DEEP OCEAN 

Federal Agency for Scientific Organizations of the Russian Federation 

Federal Research Center 

Institute of Applied Physics of the Russian Academy of Sciences 

46 Ul’yanov Street, 603950  Nizhny Novgorod, Russia 

-mail: golubev@ipfran.ru 

The results of experimental studies of spatial and temporal structure of the 

low-frequency pulse signals in the deep ocean in the open to the bottom of the 

acoustic waveguide are presented.  At this in the  range  of distances  from 5 to 

30 km lateral waves at critical angles of reflection from the bottom of the low-

frequency sound pulses received at a depth of up to 4 km have been observed. As 

a sound source was used a pneumo-acoustic radiator (airgun) towed by a linear 

trajectory at the depth of 15 m. The signals were received and recorded near the 

bottom by an autonomous bottom station. The frequency band of the radiated 

pulse was 5-50 Hz with the maximum at frequencies 8-30 Hz. The dependence of 

the intensity of lateral waves formed by water and once reflected by rays from a 

distance has been obtained. The spectrum of lateral waves has been measured. 
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The speed of the lateral wave along its propagation line has been experimentally 

estimated

V.A. Grigorev 1, V.G. Petnikov 2

RATIO OF CONTINUOUS AND DISCRETE SPECTRUM IN MODE 

DESCRIPTION OF SOUND FIELD IN SHALLOW WATER 

1 Voronezh State University,  

Russia 394006 Voronezh, Universitetskaya pl. 1  

Tel.: (473) 220-8748, Fax: (473) 220-8755 

E-mail: grig4@yandex.ru 

2 A.M. Prokhorov General Physics Institute RAS  

Russia, 119991 Moscow, Vavilov st. 38 

Tel.: (495) 503-8384; Fax: (495) 135-8234 

-mail: petniko@kapella.gpi.ru 

For Pekeris acoustic waveguide with shallow depth and homogeneous liquid 

bottom the distance r  was estimate where we can neglect the continuous spec-

trum in mode description of low-frequency sound field. The comparison was 

made for the two discrete field representations in liquid layer: 1) complete set of 

normal modes, 2) complete set of normal modes and quasi-modes. It was demon-

strated that if at least one of normal mode exists the further consideration of qua-

si-modes provides to bring nearer the boundary of applicability for the second 

representation and to place the boundary which is equal to Hr ≅ , where H  is 

depth of liquid layer. The waveguide parameter dependence of the continuous 

spectrum contribution to the total field was obtained. The conditions for the con-

tribution minimization were determined. 

O.E. Gulin, I.O. Yaroshchuk 

INFLUENCE OF THE PARAMETERS OF A SHALLOW SEA WITH 2D 

RANDOM INHOMOGENEITIES ON THE ACOUSTIC FIELD POWER 

CHARACTERISTICS

V.I. Il'ichev Pacific Oceanological Institute, Far-East Branch of Russian 

Academy of Sciences, Vladivostok, Russia;  E-mail:  gulinoe@poi.dvo.ru 
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The problem of a middle frequency range (500-1000 Hz) sound signal tran-

sition through the environment of a shallow-water waveguide with two-

dimensional fluctuations of a sound speed is considered. Horizontal boundary of 

a lossy penetrable bottom to be assumed for the waveguide. Previously the fact of 

a weaker decay of an average intensity in comparison with the deterministic 

propagation scenario has been established based on the statistical simulation. It 

means that there is a stochastic waveguide within the water layer of one or an-

other focal strength. In this paper the influence of the parameters of a random 

waveguide on this effect of an average intensity weaker decay is investigated. In 

terms of statistics this fact points out that modes in stochastic waveguide propa-

gate with smaller losses than in similar deterministic one.   

A.A.Danilov, V.N. Kornienko * 

LOCALIZATION OF PULSE SOUND SOURCE IN A WAVEGUIDE 

WITH A STRONGLY INHOMOGENEOUS ABROAD BY TIME 

REVERSAL WAVES NUMERICAL METHOD 

N.N. Andreyev Acoustic Institute 

Shvernik Str. 4, Moscow 117036 Tel.: (499) 126-63-62  

E-mail: dalex46@mail.ru 

* Institute of radio-engineering and electronics RAS Mokhovaya Str. 11, 

Moscow 125009 Tel.: (495) 629-72-79  

E-mail: korn@cplire.ru 

The results of the application of the numerical method of time reversal 

waves to restore the position of pulse sound source in the aqueous layer are pre-

sented. The layer is limited with free surface on top and with absolutely rigid sur-

face on bottom. The bottom surface has complexity profile. 

Keywords: an acoustic signal, radiation and reception, time reversed 

 acoustic 
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A.I. Malekhanov, M.A. Raevsky, A.V. Smirnov and N.A. Zavol’sky 

ESTIMATIONS OF THE LARGE RECEIVING ARRAY 

PERFORMANCES IN RANDOM-INHOMOGENEOUS  

SHALLOW WATER CHANNELS 

Institute of Applied Physics, Russian Academy of Sciences 

Russia, 603950 Nizhny Novgorod, Ul’yanov St., 46 

E-mail: lexsmial@mail.ru 

Statistical effects of long-range sound propagation in shallow-water  

channels on the output performance of receiving array is considered. Computer 

simulation results are presented for horizontal and vertical arrays with emphasis 

on the beampattern degradation and array gain loss.     

Vera I. Kalinina, Lev R. Merklin 1), Anton Yu. Pleshakov 2),

Vladimir A. Lazarev, Vladimir V. Uvarov and Alexander I. Khil’ko 

EXPERIMENTAL MEAGUREMENTS OF GEOACOUSTIC 

CHARACTERISTICS OF MARINE SHELF BOTTOM 

Institute of Applied Physics of the Russian Academy of Sciences 

46 Ulyanova St., Nizhniy Novgorod, Russia, 603950 

Tel: (831) 416-06-29; Fax: (831) 436-97-17 

E-mail: A.khil@hydro.appl.sci-nnov.ru  
1) Institute of Oceanology RAS 
2) “Marine innovations” 

Using coherent seismoacoustic method marine bottom parameters experi-

mental estimation results in shallow water with small depths near beech region 

are presented. The method of minimization differences between experimental data 

and model calculations is used fore problem solution 
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Katsnelson B.G., Malykhin A.Yu. 

HORIZONTAL REFRACTION AND WHISPERING GALLERY WAVES 

AND AREA OF COASTAL WEDGE WITH CURVILINEAR BOUNDARY 

In the paper sound signal propagation in area of coastal wedge with curvi-

linear boundary (apex) is studied. It is shown that the so called whispering gal-

lery waves can exist. Properties of these waves are analyzed. 

Komissarova N.N., Popov . .

THE SOUND PROPAGATION OF NARROWLY FOCUSED SOURCE 

UNDER CONDITIONS OF THE STEEP UNDERWATER SLOPES 

N.N.Andreeva Acoustic Institute 

4 Shvernik st., Moscow, Russia, 117036 

Phone: (499) 723-6300; Fax: (499) 126-8411, E-mail: olegp@mail.ru 

The sound propagation of narrowly focused source is experimentally inves-

tigated  under conditions of the steep underwater slope of the north-eastern part 

of the Black Sea. The influence of complex bottom topography on the formation of 

the sound field is  analyzed   in the ray approximation. 

R.A. Korotchenko, A.N. Samchenko, A.N. Shvyryov, I.O. Yaroshchuk 

SIMULATION OF PROPAGATION OF ACOUSTIC SIGNALS AT 

FREQUENCY OF 22 AND 33 HZ ALONG ACOUSTIC TRACK WITH 

CERTAIN GEOACOUSTIC CHARACTERISTICS 

The paper considers the results of simulation of acoustic signals at frequen-

cy of 22 and 33 Hz at an acoustic track in the Posyet Bay of the Sea of Japan us-

ing a wide-angle parabolic equation. The geometrical parameters of the acoustic 

waveguide at the track from emission to reception point were obtained on the 

basis of geological and geophysical methods. Elastic characteristics of the wave-

guide were calculated analytically according to the data of lithological soil sam-

pling. The obtained simulation results were compared with experimental data 

along this acoustic track.  
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A.V. Kosheleva, A.P. Leontyev, V.V. Novotryasov, A.A. Pivovarov, 

A.N. Samchenko, A.N. Shvyryov, I.O. Yaroshchuk 

COMPREHENSIVE EXPERIMENTAL INVESTIGATION OF SOUND 

AND INTERNAL WAVES IN THE SEA OF JAPAN SHELF ZONE  

The results of comprehensive acoustic and oceanographic experimental 

studies carried out in the Sea of Japan shelf zone in 2015 are discussed. Spatio-

temporal variability of the internal gravity waves (IGW) in the Peter the Great 

Bay, its influence on the sound velocity field, and sound propagation in this area 

are analyzed on the basis of processing of data obtained from different groups of 

autonomous thermostrings, placed at the acoustic tracks both along and angular-

ly to the direction of IGW propagation. 

G.N. Kuznetsov 1, .N. Stepanov 2

LIMITED APPLICABILITY OF PRINCIPLE OF RECIPROCITY  

WHEN MEASURING THE AMPLITUDE-PHASE CHARACTERISTICS 

OF VECTOR FIELDS IN SHALLOW WATER 

1 Wave Research Center at GPI 

Russia, 199991 Moscow, ul. Vavilova, 38 

Phone: (495) 941-0193; Fax: (499) 256-1790, E-mail: skbmortex@mail.ru 
2 Samara State University 

Russia, 443011 Samara, ul. Akademika Pavlova, 1 

We study the principle of reciprocity in relation to the vector-scalar fields in 

the waveguide. It is shown that the vertical component of the vibrational velocity 

and vector power flow and it is not performed. 

V.A. Lisiutin1,2, O.R. Lastovenko1, A.A. Yaroshenko1,2

STRUCTURE OF ACOUSTIC FIELD IN THE SYNOPTIC ANOMALIES 

OF THE PROFILE SPEED OF SOUND 

1 Sevastopol State University 

33 Universitetskaya str., Sevastopol, Russia, 299053 
2 Admiral Ushakov State Maritime University (Sevastopol branch)  

7 - 8/22 Geroiev Sevastopolya str., Sevastopol, Russia, 299001 

e-mail: vlisiutin@mail.ru; yaroshenko@optima.com.ua  
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In case of heavy rain in the heated subsurface water layer, the anomal sound 

speed profile of the narrow waveguide type with a reduction in the speed of sound 

up to 18 m/s is formed. 

We consider the change in the acoustic field with the transformation of nar-

row subsurface waveguide caused by heavy rain in the presence of the Black Sea 

type main sound channel in the sound speed profile. The presence of the second 

main channel under the subsurface channel, with lower speed of sound changes 

the structure of the acoustic field. The elevated level of the field on the axis of the 

subsurface anomaly is formed by summation the modes with high numbers. As far 

as the anomaly embeds, the field resistance to wind wave rises, but the coherence 

of the field is not saved, and the modal absorption coefficient increases. 

V.A. Lisiutin, A.A. Yaroshenko, D.O. Vladetsky 

THE RECOVERY OF THE IMPULSE RESPONSE OF THE BASE 

BLACK-SEA SOFAR CANNEL 

Sevastopol State University 

33 Universitetskaya str., Sevastopol, Russia, 299053 

Admiral Ushakov State Maritime University (Sevastopol branch)  

7 - 8/22 Geroiev Sevastopolya str., Sevastopol, Russia, 299001 

e-mail: vlisiutin@mail.ru; yaroshenko@optima.com.ua; 

vladetski@gmail.com 

Transit properties of the underwater sound channel (SOFAR) can be de-

scribed by the impulse response h (t). Thus, the output signal can be calculated, 

by the convolution of the output signal with the impulse response (IR). 

The signal generated by an underwater explosion is close to the delta-pulse 

signal and p (t) signal coming to a hydrophone - is a IR channel approximation. 

To restore the IR of the Black Sea SOFAR, the p(t) signal was processed as 

follows: 1) "whitening" of the signal spectrum from the low-frequency component 

of the pulse ripple gas bubble; 2) filtering of the pulsation pulses in the time do-

main; 3) filtration of the sea noises such as of the nonlinear tresholding level. The 

discrete beam entry and continuous wave process with the dispersion of the deep 

sea modes are clearly manifested on the recovered impulse response. To identify 

the law of phase modification with the first ray arrivals, and the dispersion law 

with entering of the mode, the impulse response has been "convoluted" with a 

number of test signals.  
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A.A. Lunkov1, V.G. Petnikov1, A.D. Chernousov1,2

LOW FREQUENCY SOUND ATTENUATION IN SHALLOW WATER IN 

THE PRESENCE OF FULLY DEVELOPED SURFACE WAVES 

1A.M. Prokhorov General Physics Institute RAS  

Russia, 119991 Moscow, Vavilov st. 38 

Tel.: (495) 503-8384; Fax: (495) 135-8234, -mail: petniko@kapella.gpi.ru 

2N.N. Andreev Acoustics Institute 

Russia, 117036 Moscow, Shvernik st. 4 

Tel.: (495) 126-9835; Fax: (495) 126-8411, E-mail: chado2008@yandex.ru 

The effect of surface roughness on low frequency sound attenuation in shal-

low water is demonstrated at short ranges (less than 100 water depths) for soft 

and rigid bottoms where sound speeds are lower (soft) or higher (rigid) than the 

sound speed in the water.  

D. S. Manulchev 

A SOURCE FUNCTION CONSTRUCTION FOR 3-D SIMULATION OF 

PULSE ACOUSTIC FIELD FORMED ON THE SHELF BY AN 

EMITTING COMPLEX OF SEISMIC SURVEY VESSEL 

Pacific Oceanological Institute FEB of RAS, Vladivostok, Russia 

Email: manulchevds@gmail.com 

The paper presents two methods of constructing a point source function 

which is the equivalent of emitting complex of seismic survey vessel. The methods 

are based on acoustic measurements of the reference hydrophone and checked by 

acoustic data in a remote location. The 3-D numerical simulation of pulse acous-

tic field is implemented with the help of narrow-angle parabolic equation with 

allowance for interacted modes in approximation of the “liquid” bottom. 
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Yu. I. Papkova 

NONAXIMETRIC HYDROACOUSTIC WAVEGUIDE WITH AN 

UNEVEN BOTTOM 

Sevastopol state university 

Universitetskaya str. 33, Sevastopol, 299053 

A three-dimensional analytical solution is constructed for the model of a hy-

droacoustic waveguide with an uneven bottom. A numerically-analytic method is 

presented to find the velocity potential for which the unknown coefficients for 

normal modes are determined from the corresponding infinite system of linear 

algebraic equations. 

A.N. Rutenko 

POSSIBILITIES OF FIELD AND NUMERICAL STUDIES OF THE 

PROPAGATION FEATURES OF SEISMIC ACOUSTIC SIGNALS IN 3-D 

GEO-ACOUSTIC WAVEGUIDES INVOLVING DRY-LAND REGIONS. 

V.I.Il`ichev Pacific Oceanological Institute FEB RAS, 

Russia, 690041, Vladivostok, Baltiyskaya Street, 43 

Phone: +7 (423) 231-1400, fax: +7 (423) 231-2573, 

E-mail: rutenko@poi.dvo.ru 

The report demonstrates the possibility of construction of corresponding to 

field measurements estimates of the acoustic field generated by tonal and pulse 

acoustic sources in complex 3-D geo-acoustic "sea-land" waveguides character-

istic of the shelf. Numerical simulation, based on the measurement at characteris-

tic points, is carried out in the approximation of MPE - interacting normal modes 

in a vertical plane and a narrow-angle parabolic equation in a horizontal plane. 
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A.N. Samchenko, I.O. Yaroshchuk, A.N. Shvyryov, A.P. Leontyev,  

A.A. Pivovarov 

RESULTS OF LOW-FREQUENCY HYDROACOUSTIC EXPERIMENT 

CARRIED OUT AT "SCHULTZ CAPE" ACOUSTICAL STUDY AREA 

The results of low-frequency hydroacoustic experiment carried out at the 

Sea of Japan shelf in 2014 are discussed. The aim of the work was to study the 

capabilities of low-frequency hydroacoustic emitting system (at frequencies of 20-

24 Hz), and the conditions of low-frequency sound propagation in the shelf zone. 

Experimental data processing is based on a detailed geoacoustic model of the 

acoustic tracks (profile from the radiation point to the receiving station). 

A.N. Trehin, A.M. Gavrilov 

THE EFFECT OF SEAWATER SALT RELAXATION ON THE PHASE 

INVARIANT OF DOUBLE-FREQUENCY ACOUSTIC WAVE 

Southern Federal University 

Institute of Nanotechnologies, Electronics and Equipment engineering of 

SFedU. 

Russia. 34791544 Taganrog Nekrasovskiy lane, 44,  

Tel.: 8-(8634)-371-649. E-mail: redman79@mail.ru, gavr_am@mail.ru 

The effect of salts dissolved in seawater on the phase invariant of biharmon-

ic acoustic wave with the frequencies multiple of two was analyzed. The paper 

has shown that the relaxation processes of aqueous salt solutions influenced by 

acoustic vibrations cause the frequency dependent changes of amplitude and 

phase correlations of wave Fourier component. It has also analyzed changes of 

the phase invariant, which is an informative parameter while acoustic investigat-

ing the ocean depending on the parameters of environment (such as salinity, tem-

perature, propagation distance) and acoustic wave (such as frequency value and 

ratio). 
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A.N. Trehin, A.M. Gavrilov 

THE PECULIARITIES OF BIHARMONIC ACOUSTIC WAVE 

PROPAGATION IN GAS BUBBLE WATER 

Southern Federal University 

Institute of Nanotechnologies, Electronics and Equipment engineering of 

SFedU. 

Russia. 34791544 Taganrog Nekrasovskiy lane, 44,  

Tel.: 8-(8634)-371-649. E-mail: redman79@mail.ru, gavr_am@mail.ru 

The phase characteristics of polyharmonic acoustic wave are highly consid-

ered to be used for the purposes of solving the condition monitoring and estima-

tion problems of the physic-mechanical parameters of aqueous environmentand 

seabed.The phase correlation changes in the wave spectrum, which occur during 

its propagation, are highly able to influence the obtained data reliability. The 

paper considers one of the reasons related to the phase correlation changes of 

wave Fourier component, i.e. gas bubbles, which cause frequency sound velocity 

dispersion in seawater. The example of biharmonic disturbance with multiple 

frequencies gives an analysis of the physical mechanism and degree of the bub-

bles’ impact on the phase wave invariant during the vertical soundingof sea. 

Alexander I. Khil’ko1), Ivan P. Smirnov1), Andrei I. Mashoshin2),

Andrei V. Shafranyuk2)

COHERENCE OF HYDROACOUSTIC FIELDS: STRUCTURE AND 

INFLUENCE ON ENFLUENCE IF UNDERWATER VISION 

1) Institute of Applied Physics of the Russian Academy of Science, Nizhniy 

Novgorod, Russia 
2) JSC «Concern NII «Electropribor», St. Petersburg, Russia 

Spatial and time coherent of hydroacoustic signals in low and high frequen-

cy regions are analyzed in dependence of oceanic waveguide structure, wind 

waves and volume inhomogeneities in ocean for differenced displacements of 

source and receiving system. Possibilities of underwater hydroacoustic vision 

using partially coherent fields are investigated.  
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SOUND SCATTERING AND REFLECTION 

V. A. Bulanov, I. V. Korskov, P. N. Popov, A. V. Storozhenko 

THE SCATTERING OF THE HIGH-FREQUENCY SOUND AND 

ZOOPLANKTON DISTRIBUTION IN THE TOP LAYER OF OCEAN  

V. I. Ilyichev Pacific Oceanological Institute  

Far Eastern Branch of the Russian Academy of Sciences 

Russia, 690041, Vladivostok, Baltic, 43 

Phone: (423) 2374913; Fax: (423) 2311400, E-mail: bulanov@poi.dvo.ru 

Results of researches of sound scattering in the top layer of the ocean, ob-

tained in different years are presented. Measurements of sound scattering coeffi-

cient were spent on the moving vessel and at separate stations for high frequen-

cies from 100 to 250 kHz in different years between 2001 and 2014. It is shown, 

that the acoustic estimation of a biomass coincides with results of biological 

measurements in situ. 

A.L. Virovlyansky, A.Yu. Kazarova 

STATISTICAL MOMENTS OF MODE AMPLITUDES AT DIFFERENT 

FREQUENCIES IN A FLUCTUATING OCEAN  

Institute of Applied Physics of the Russian Academy of Sciences 

46 Ul'yanov Street , 603950, Nizhny Novgorod , Russia 

Tel.: (831) 416-4784; Fax: (831) 416-0630, E-mail: viro@hydro.appl.sci-

nnov.ru 

An approximate analytical approach for estimating the joint statistical mo-

ments of normal mode amplitudes at different frequencies in a waveguide with 

sound speed fluctuations is considered. Analytical expressions for the moments 

obtained proceeding from an approximate solution of the mode coupling equa-

tions allows one to find a scaling law relating mode amplitudes with the same 

ratio of mode number to frequency. The applicability of the ray-based approach 

under consideration is demonstrated by Monte Carlo simulation in a model of a 

deep ocean acoustic waveguide. 
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V.B. Zhelezniy 

ON THE POSSIBILITY OF NUMERICAL MODELLING OF VOLUME 

REVERBERATION CHARACTERISTICS 

JSC “Concern “Oceanpribor” 

Russia, 197376, St.-Petersburg, Chkalovsky pr., 46  

Phone: (812) 320-8040; Fax: (812) 320-8052, E-mail: mfp@mail.wplus.net  

On the basis of numerical modelling of reverberation backscattering of nar-

row-band signals it is shown that for a number of hydrological-acoustic situa-

tions at use of narrow-beam receiving antennas it is possible to observe volume 

reverberation signals with excess of their levels in reception over levels of bottom 

and surface reverberation signals. It is mentioned that modelling results confirm 

possibility of observation and processing of volume reverberation signals at re-

search of nonlinear-acoustic interactions with its use, and also possibility of im-

plementation of horizontal reverberation tomography of sea environment. 

Yu.M. Zaslavsky, V.Yu. Zaslavsky, A.M. Sokov 

ON APPLICATION OF SCANED AIR-ACOUSTIC ANTENNA FOR 

BEARING OF URBAN TRANSPORT  

Federal State Budgetary Institution of Science  

Institute of Applied Physics of Russian Academy of Science (IAP RAS)  

603950 Ul’yanov Str., 46, Nizhny Novgorod, Russia 

E-mail: zaslav@ appl.sci-nnov.ru  

Ability of bearing of urban transport moving object on the base of air-

acoustic noise receiving is demonstrated experimentally. Many channel micro-

phone receiving array is used for air-acoustic noise recording by digital data 

storage. Experimental results are illustrated by radial diagram graphics. 
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Ilmenkov S. L., Kleshchev A. A., Klimenkov A.S. 

METHOD OF GREEN'S FUNCTIONS IN THE PROBLEM OF SOUND  

DIFFRACTION ON AN ELASTIC SHELL NON-ANALYTICAL FORM 

Saint-Petersburg State marine technical University, 

Lotsmanskaya str.,3, 190008, Saint-Petersburg,Russia 

Tel: (812) 783-1546; E-mail: alexalex-2@yandex.ru 

                                                   

                                       

Based on the method of Green's functions and the dynamic theory of elastici-

ty is the solution of the problem of sound diffraction on elastic shell of non-

analytical forms, composed from the bodies of spheroidal, cylindrical, and spher-

ical forms. The calculation of angular characteristics of the scattering of such 

composite bodies for various wave sizes. 

V.P. Kuznetsov 

ACOUSTIC METHODS FOR THE REMOTE MEASUREMENT OF 

VERTICAL DISTRIBUTION OF SOUND SPEED IN THE OCEAN 

P.P. Shirshov Institute of  Oceanology of Russian Academy of Sciences 

36 Nakhimovsky Pr., Moscow, Russia, 117997 

Tel. 8(499) 124-75-92; Fax: 8(499) 124-59-83; 

E-mail: vladkuz@ocean.ru    

The paper considers correlation method for determining the vertical distri-

bution of sound velocity allows to determine the arrival times of acoustic signals 

scattered by acoustically contrasting lenses. It is shown that to obtain an ac-

ceptable precision of the methods based on the use of a fan of the directivity of an 

acoustic antenna for detecting the backward volume scattering, it is necessary to 

use a very narrow acoustic beam, because the relative accuracy of such methods 

is the order of the angular beam width. 
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A. G. Sazontov, I. P. Smirnov, and A. L. Matveyev 

SOURCE LOCALIZATION IN A RANDOMLY INHOMOGENEOUS 

ACOUSTIC WAVEGUIDE 

Russia, 603195 Nizhny Novgorod, Uljanov Str. 46 

Tel. (831) 416-0648; Fax: (831) 436-5745, E-mail: sazontov@ipfran.ru 

This paper addresses the source localization problem in a random shallow 

water channel in which a fully-developed wind sea is the predominant mechanism 

causing the sound scattering. Based on the criterion of maximum signal-to-noise 

ratio we construct an adaptive algorithm for solving the inverse problem that is 

robust to a statistical mismatch between the true covariance signal matrix and its 

computational model. The results of numerical simulation showing the accuracy 

of the source location estimates and the probability of correct localization are 

presented. The algorithm is validated by its application to the experimental data 

observed on a stationary path in the Barents Sea. It has been found that under 

real conditions the proposed approach is efficient and successfully localizes the 

source situated at the distance of 15 km from an array without the need for a 

computationally intensive joint estimation of both the source and environmental 

parameters. 
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ACOUSTICAL OCEANOLOGY 

K.V. Avilov 1, O.E. Popov 2

EVALUATION OF THE EFFECT OF DIFFERENCES BETWEEN THE 

ACTUAL MARINE ENVIRONMENT AND THE ENVIRONMENT OF 

AGREEING ON THE PROBABILITY OF CORRECT DETECTION FOR 

WIDE-BAND MATCHED FIELD PROCESSING OF HYDROACOUSTIC 

SIGNALS 

1 Institute for Machine Science named after A.A.Blagonravov of the Russian 

Academy of Sciences, Moscow, Russian Federation, E-mail: 

k.v.avilov@list.ru 
2 A.M.Obukhov Institute of Atmospheric Physics Russian Academy of Sci-

ences, Moscow, Russian Federation 

The paper presents a numerical experiment showing the stable dependence 

of the signal to noise ratio on the on the validity of the medium model.  

R.A. Belikov (1), D.I. Litovka (2), E.A. Prasolova (1)

ULTRASONIC TONAL SIGNALS OF BELUGA WHALES 

(DELPHINAPTERUS LEUCAS) IN ANADYR ESTUARY 

(1) P.P. Shirshov Institute of Oceanology RAS 

Russia, 117997 Moscow, Nakhimovsky av., 36 

Phone: (495) 124-5965; Fax: (495) 124-5965, E-mail: mirounga76@mail.ru 
(2) ChukotTINRO centre 

Russia, 689000 Anadyr, Otke st., 56 

Phone: (427) 222-6761; Fax: (427) 222-6761, E-mail: d-litovka@yandex.ru 

This study reports that beluga whales produce whistles with the higher fun-

damental frequencies then ever reported in this species. Acoustic recordings were 

made in feeding aggregation of beluga whales in Anadyr Estuary, the Bering Sea, 

Chukotka, during August-September 2013. Ultrasonic whistles were detected in 

most sessions but represented on average only small percentage of communica-

tive signals detected. Most ultrasonic whistles detected were simple and quite 

stereotyped. They had an entirely ultrasonic fundamental contour lying in the 23-

35 kHz band. These whistles usually had short or middle duration, flattened or 
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upsweep contours. Most specified ultrasonic whistles were the second, terminal 

element in a sequential combination with the wide-band pulsed calls. These 

pulsed calls were usually pulsed tones with a low pulse repetition rate. 

N.I. Belova, G.N. Kuznetsov 

EXPERIMENTAL STUDY OF INTERFERENCE  

AND PHASE STRUCTURE OF POWER FLOW FROM LOCAL 

SOURCES IN SHALLOW WATER 

Wave Research Center at GPI 

Russia, 199991 Moscow, ul. Vavilova, 38 

Phone: (495) 941-0193; Fax: (499) 256-1790, E-mail: skbmortex@mail.ru 

The shallow water is investigated the interference of structure of amplitude 

and phase of the scalar field and the three vector components of the vibrational 

speed and power flux vector. Relation gradients of phase in horizontal and verti-

cal plane with a change of direction vector components of the vibrational speed 

and angle of elevation is set. 

A.S. Belogortsev1, A.N. Serebryany1,2

ON THE ABILITY TO MEASURE SPEED AND DIRECTION OF 

INTERNAL WAVES USING ADCP 

1Andreyev Acoustics Institute  

Shvernik Str. 4, Moscow 117036, Russia 

Tel.: (499) 723-63001; Fax: (499) 126-8411 

E-mail: serebryany@hotmail.com  

2P.P. Shirshov Institute of Oceanology RAS  

Nahimovski prospect 36, Moscow 117997, Russia 

Tel.: (499) 124-5996; Fax: (499) 124-5983 

The possibility of measuring the phase velocity of internal waves and their 

direction of propagation by using ADCP is discussed. The proposed method is 

demonstrated on the example of  internal waves observed on shelf of the Sea of 

Japan. 
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N.G. Bibikov 

BIONOISES RECORDED IN  SOUTHERN COASTAL WATER  

OF RUSSIA AND IN ABKHAZIA 

The main results of the analysis biological noises registered near the coast-

line of the Far Eastern borders of Russia and in Abkhazia republic are presented. 

The presence of impulsive noise emitted by snapping shrimps belonging to the 

genus Alpheus were observed in these regions. This is the first scientific evidence 

of existence of these signals near the Russian coastal water. Usually they are 

typical for tropical areas of the ocean. Time and frequency characteristics of in-

dividual clicks and statistical characteristics of temporal distribution of the most 

in-intensity clicks were provided. Experimental data indicate that the spectrum of 

a single click extends to 50-70 kHz. A peak intensity measured at a distance of 

about 1 m, sometimes was more than 200Pa. Temporal interclick distribution was 

only slightly different from the point Poisson process with the exception of the 

strong prevalence of very short intervals, which could correspond to the reflected 

echo-pulse. The perspectives of these sounds both for monitoring of the ecologi-

cal state of the environment, and for their possible role in sonar experiments are 

discussed. 

V.A. Bulanov 

FEATURES OF ACOUSTIC CHARACTERISTICS 

IN SEA WATER SATURATED BY BUBBLES  

V.I.Ilyichev Pacific Oceanologic Institute   

Far Eastern Branch of the Russian Academy of Sciences 

Russia, 690041, Vladivostok, Baltic, 43 

Ph.: (423 2374913; the Fax: (423 2311400, E-mail: bulanov@poi.dvo.ru 

The features of acoustic characteristics of the sea water saturated by bub-

bles are discussed. It is shown that compressibility, acoustic nonlinearity and 

cavitation strength of the water containing bubbles in a big concentration, show 

the abnormal characteristics sharply distinguishing them from ones observed in 

pure sea water.the sea water saturated by bubbles are discussed. It is shown that 

compressibility, acoustic nonlinearity and cavitation strength of the water con-

taining bubbles in a big concentration, show the abnormal characteristics sharp-

ly distinguishing them from ones observed in pure sea water. 
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V.A. Burov 1, A.V. Grinyuk 2, V.N. Kravchenko 2, P.Yu. Mukhanov. 1,

S.N. Sergeev 1, A.S. Shurup 1

“SIGNAL-TO-NOISE” RATIO INVESTIGATION IN PASSIVE 

MONITORING SCHEME IN BARENTS SEA EXPERIMENT 

1 Physics Dept. of Moscow State University 

Moscow, Russia 119991 

Tel. +7-495- 939-3081, E-mail: burov@phys.msu.ru 
2 PJSC «Scientific Research Institute «Atoll» 

Dubna, Russia 141981, Priborostroiteleyst. 5  

Tel.+7-49621-273-93, E-mail: kvn@atoll.dubna.ru 

The article develops the ideas about passive ocean tomography using the da-

ta obtained by single bottom hydrophones. The method is based on the ability to 

estimate the parameters of the marine environment between the distanced hydro-

phones (which record the natural sea noise) using the time delay corresponding 

to the maxima of the cross-correlation function of the received noise. For all the 

merits of this approach (absence of emitters or antenna systems) the signal col-

lecting time, that is required to achieve the desired values of the signal-to-noise 

ratio at the correlator output, is the limiting factor. The results of the investiga-

tion of signal-to-noise ratio dependencies on different parameters based on cor-

relation processing of experimental data collected in the Barents Sea are pre-

sented. The results are compared with theoretical estimates. It was shown that the 

right choice of frequency branch (in which a few uncoherent mode signals are 

formed) is the main factor for passive tomography scheme feasibility. 

A.I. Vedenev1, O.A. Godin3, V.V. Goncharov1, N.A. Zabotin3,

S.N. Sergeev2, A.C. Shatravin1, A.S. Shurup2, M.G. Brown4

RECONSTRUCTION OF ENVIRONMENTAL PARAMETERS IN 

SHALLOW SEA USING PASSIVE TOMOGRAPHY BASED ON THE 

FLORIDA STRAITS EXPERIMENTAL DATA  

1 P.P.Shirshov Institute of Oceanology of RAS,  

36, Nakhimovskiy Pr., Moscow, Russia, 117851. 

Tel.: (8-4995) 126-1936; Fax: (8-499) 1245983,  

E-mail: vedenev@ocean.ru  
2 Moscow State University, Moscow, Russia; 119991 

Tel.: (8-495) 9393081. E-mail: sergeev@aesc.msu.ru  
3 University of Colorado, Boulder, Colorado, USA  
4 University of Miami, Miami, Florida, USA  
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The possibility of noise interferometry has to be studied for shallow water 

monitoring purposes Vertical sound speed and currents profiles were estimated 

in ray approach by use of the Florida Straits experiment data. The initial signals 

were received by single hydrophones had been placed in 100 m depth in 5 km 

distance. Also dispersive dependencies for first four modes were recovered in 

frequency-time analysis. The results can be used in passive tomography schemes 

development in shallow sea.  

A.I. Vedenev1, A.V. Shatravin1, O.Yu. Kochetov1,

V.V. Goncharov1, S.N. Sergeev1,2, A.S.Shurup1,2

ACOUSTIC REMOTE SENSING EXPERIMENT IN A SHALLOW 

OCEAN AIMED AT RECONSTRUCTION OF ENVIRONMENTAL 

PARAMETERS USING ACTIVE AND PASSIVE TOMOGRAPHIC 

SCHEMES.  

1 P.P.Shirshov Institute of Oceanology of RAS,  

36, Nakhimovskiy Pr., Moscow, Russia, 117851. 

Tel.: (8-4995) 126-1936; Fax: (8-499) 1245983,  

E-mail: vedenev@ocean.ru  

2 Moscow State University, Moscow, Russia; 119991 

Tel.: (8-495) 9393081. E-mail: sergeev@aesc.msu.ru  

We present preliminary results of an experiment conducted in autumn 2015 

at the Black Sea shelf. The experiment was aimed at comparison of effectiveness 

of passive and active approaches to reconstruction of environmental parameters 

on the basis of propagation properties of acoustic signals and ambient noise. 

Results of reconstruction by means of the active scheme are shown and compared 

to field measurements.  

Alexander Gavrilov and Daniel Wilkes  

MODELLING SOUND EMISSION FROM A CYLINDRICAL PILE 

DRIVEN INTO THE SEAFLOOR  

Curtin University, Perth, Australia  

E-mail: A.Gavrilov@curtin.edu.au 

Piles driven into the seafloor during construction of bridges, wharfs and 

other offshore infrastructures produce broadband impulsive noise of high intensi-
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ty in the surrounding underwater environment. At short distances from a driven 

pile this noise may result in a critical impact on marine fauna, leading to tempo-

rary or even permanent loss of hearing. At larger distances, this noise may have 

a behavioural effect on marine animals. In this study, a model is presented to 

numerically predict the sound field and waveform of pile driving signals, which 

are used to determine the key measures affecting marine fauna : the peak pres-

sure and sound exposure levels. A finite element method is used to model the 

sound field in the near field of the pile, which is then approximated by a sum of 

local normal modes for predicting piling signals in the far field using either adia-

batic or coupled mode method. Both fluid and elastic models of the seafloor can 

be treated by the numerical model. Numerical predictions are compared with 

experimental measurements using an accelerometer placed at the above-water 

section of the pile and autonomous underwater noise recorders combined with 3C 

seismometers deployed at different distances from the pile. The difference be-

tween the sound emission by vertical and slanting piles is also analysed.  

V.V. Goncharov 1, B.F. Kuryanov 1, A.N. Serebryany 1,2

ACOUSTICAL DIAGNOSTICS OF INTERNAL WAVES ON THE 

BLACK SEA SHELF 

1 P.P. Shirshov Institute of Oceanology RAS  

Nahimovski prospect 36, Moscow 117997, Russia 

Tel.: (499) 129-1936, (499) 124-8502; Fax: (499) 124-5983 

E-mail: gvv@ocean.ru  

2 Andreyev Acoustics Institute  

Shvernik Str. 4, Moscow 117036, Russia 

Tel.: (499) 723-6300; Fax: (499) 126-8411 

E-mail: serebryany@akin.ru  

Reconstruction of internal wave parameters observed on the track during the 

tomographic experiment on the Black Sea shelf (Gelendzhik) is implemented.  

It has been revealed the presence of a trend in the movement of thermocline may 

be associated with the approach of the coastal eddy, and the availability of short-

period internal waves. Recovered thermocline oscillations are in good agreement 

with the results of independent measurements made by an anchored thermistor 

chain located near the acoustic tracks. 
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K.V. Dmitriev, A.A. Dorofeeva, I.A.Pankov, S.N.Sergeev 

THE EXPERIMENTAL DETERMINATION OF ACOUSTICAL 

PROPERTIES OF THE SHALLOW POND 

The experiment of sound propagation in the shallow pond was made. The re-

sults of its data processing are presented. The complex mode wave number is 

determined on the base of the pond impulse response function spectrograms. Us-

ing the pond border reflection observed in the experiment allows estimating the 

sound speed in the pond bottom. 

Katsnelson B.G. 

SOUND INTENSITY FLUCTUATIONS DUE TO MODE COUPOLING IN 

THE PRESENCE OF MOVING NONLINEAR INYTERNAL WAVES IN 

SHALLOW WATER (THEORY AND EXPERIMENT). 

In the paper sound intensity fluctuations due to mode coupling in the pres-

ence of moving nonlinear internal waves are studied. Theoretical analysis is car-

ried out in ray approximation and modal approach, experimental data are pre-

sented.

Katsnelson B.G., Katsman R., Lunkov A., Ostrovsky I.  

REFLECTION FROM GAS-SATURATED SEDIMENT AND LONG-

RANGE PROPAGATION OF SOUND SIGNALS IN LAKE KINNERET  

In the paper, results of experimental research and modeling of the low fre-

quency sound signals propagation in Lake Kinneret on short and long distances.  

B.V.Kerzhakov, V.V.Kulinich 

ESTIMATION OF THE PARAMETERS OF THE SEABED BY 

MATCHING FIELDS METHOD 

Institute of Applied Physics  RAS,46,Ulijanova str. Nizhniy Novgorod 

603950 ,Tel.: (8312)164764   Fax: (8312)365976 ,E-mail: 

kul@hydro.appl.sci-nnov.ru 



XV - . . . .  " ", XXIX 

407 

Estimates of the acoustic parameters of the seabed are obtained on the basis 

of experimental data of full-scale experiment carried out in one of the shallow 

areas of the Atlantic Ocean, by   matching field methods. A starting geoacoustic 

heterogeneous model along  of the waveguide was selected as consisting of two 

sediment the layers and of the underlying half-space  on the basis of apriori geo-

logical and geophysical data  with a known vertical distribution of the velocity of 

sound in the water layers. When searching for the parameters corresponding to 

the global minimum of the objective function a hybrid algorithm was used, which 

is a combination of rapid annealing method with the methods of direct search. 

The estimates the borders of  the sediment of layers, of  velocities  of longitudinal 

waves,  their attenuation coefficients, and their  densities  were found. The depth 

of the radiation of the source was clarified 

Boris Klyachin 

“NOISE WALL” ABOVE THE OCEAN BOTTOM’S BREAK UP. 

Moscow City Psychological-Pedagogical University 

29 Sretenka Street, Moscow, 127051. Phone: (909) 640-66-09 

E-mail: klboris@rambler.ru 

In the deep ocean the wave beams coming from the surface form the noise. 

There are bottom wave beams (those beams, which reached the bottom com-

ing from the surface) and water waves beams (those beams, which turned, 

changed direction and did not reach the bottom). Naturally, there is more noise 

in water beams, because it is gathered from many water spaces without being 

rejected from the bottom. 

When there is a big break up in the ocean bottom, the sound of water wave 

beams, which are formed along the break up, spreads. (Wave beams, which turn 

inside the break up, under the bottom of the layered ocean, appear). 

There are three depths that define the noise field inside and above the break 

up: the depth of the layered ocean, the depth of the break up and the critical 

depth, where the sound speed equals the sound speed on the surface. 

If the critical depth is bigger than the layered ocean depth and smaller than 

the break up depth, we have a «noise wall» formed above the break up. In this 

case there are no water wave beams in the layered ocean. Only the bottom wave 

beams determine the noise. But there are water wave beams inside and above the 

break up. Correspondingly, the noise inside and above the break up is signifi-

cantly higher (approx. 20 db.) than in the layered ocean. 

Similar phenomenon was analyzed before (school #12) for the deep break up 

in deep ocean, where the critical depth is smaller than the layered ocean depth 
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(for example, Mariana Trench). Similarly, the noise there becomes higher in rela-

tively small space above the break up on the depth of the layered ocean. 

There are depth dependences of noise fields in break ups represented in this 

report.

I.E. Kozlov, E.V. Zubkova, V.N. Kudryavtsev, A.V. Zimin, A.G. Myasoedov 

HOT-SPOTS OF NONLINEAR INTERNAL WAVES IN THE ARCTIC 

Russian State Hydrometeorological University 

Russia, 195196 Saint-Petersburg, Malookhtinsky pr., 98 

Phone.: (812) 372-5085; Fax: (812) 372-5085, E-mail: igor.eko@gmail.com 

In this work we present main results of observations of nonlinear internal 

waves and their characteristics in the Arctic seas obtained from the analysis of 

satellite synthetic aperture radar data. Main sites of short-period internal waves’ 

generation and propagation are defined, and their spatial and kinematic proper-

ties are described. We also point out the regions where large-scale internal wave 

packets with significant amplitudes were observed. It is shown that observed in-

ternal waves may propagate long distances from their presumed generation sites 

in the vicinity of critical latitude, and plausibly influence the propagation of un-

derwater acoustic signals. 

R.A. Korotchenko, A.N. Rutenko, V.G. Uschipovskiy 

ACOUSTICAL SIGNALS OF GRAY WHALES OBSERVED  

AT NORD-EAST SHELF OF SAKHALIN ISLAND 

The characteristics of typical acoustic signals of gray whales recorded by 

means of the autonomous multi-sensors measuring systems are presented. The 

measurements were made on eastern shelf of Sakhalin Island in the Piltun area of 

gray whales feeding activity during summer-fall. Spectral-temporal characteris-

tics of two prevalent types of acoustical signals of whales are provided. Estimated 

parameters are compared with similar data from other sources. 
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D.G. Levchenko, I.V. Egorov 

SEA PROGRESSIVE WAVES WITH VARIABLE AMPLITUDE AS THE 

BOTTOM MICROSEISMS AND HYDROACOUSTIC NOISE SOURCES 

P.P.Shirshov Institute of Oceanology RAS, 

117995, Moscow, Profsoiuznaia Str, 36 

Ph. 8 (499) 1248701; E-mail: levch35@mail.ru 

It is shown that amplitude-modulated traveling sea waves leads to an effect 

similar to that for standing waves, i.e. to generating pressure pulsations without 

attenuation to the bottom irrespective of depth that can be a source of micro-

seisms on the ocean bottom. 

V.A. Lisiutin1 , I.V. Kalenyuk2, A.D. Degtyar1

ABOUT THE POSSIBILITY OF DETERMINING THE ACOUSTIC 

PROPERTIES OF MARINE SEDIMENTS IN A VERY SHALLOW 

WATER WITH THE DISPERSION OF BROAD-BAND PULSE 

1 Sevastopol State University 

33 Universitetskaya str., Sevastopol, Russia, 299053 
2 Institute of Seismology and Geodynamics of the Crimean Federal Universi-

ty

20 Gagarin street, Simferopol, Russia, 295000 

e-mail: vlisiutin@mail.ru;  kalinyuki2006@rambler.ru 

Conditions of a "very shallow" water corresponds to a constant sound speed 

profile and thickness of the intermediate bottom layer, approximately equal to the 

thickness of the water layer. In the intermediate layer of unconsolidated sedi-

ments, there are vertical gradients of the acoustic properties – compressional  

and shear wave speed and attenuation coefficients. In addition, there is some 

sound speed dispersion in the marine sediments. 

By the method of mathematical experimentation we study the principal pos-

sibility to determine the acoustic properties of the sediments by registration of the 

dispersion law of normal modes in the impulse response of the waveguide. The 

impulse response is restored as the inverse Fourier transformation of the acoustic 

field calculated in a wide frequency band. The acoustic properties of sediments 

are calculated on the basis of VGS M. Buckingham theory. 
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V.A. Lisiutin, O.R. Lastovenko, A.D. Degtyar 

ABOUT THE RELATIONSHIP BETWEEN PHYSICAL AND ACOUSTIC 

PROPERTIES OF THE UNCONSOLIDATED SEDIMENTS WITHIN VGS 

THEORY OF INTERGRANULAR FRICTION AND THE EXTENDED 

BIOT THEORY  

Sevastopol State University 

33 Universitetskaya str., Sevastopol, Russia, 299053 

e-mail: vlisiutin@mail.ru 

Currently, the acoustics of marine sediments comp two theories compete - 

VGS M. Buckingham theory and the theory of Biot-Stoll, extended by N. Chotiros, 

M. Isakson and M. Kimura (BICSQS, BIMGS). The input parameters of the VGS 

theory are: "friction constants", "material exponent" and viscoelastic time con-

stant, which can only be determined by taking measurements. Input parameters of 

Biot-Stoll theory are: porosity, permeability, tortuosity, pore size, the thickness of 

the fluid film, decrements, relaxation frequencies.  

We introduce the united theory of Biot-Buckingham, that combine the ad-

vantages of both approaches. The results of measurements of sea sand samples 

taken in various locations are presented. The measured values are used as input 

parameters for the calculation of the acoustic properties of the samples within the 

united theory. 

A.A. Lunkov, A.N. Mihnyuk 

ESTIMATION OF INTENSE INTERNAL WAVE PARAMETERS USING 

BOTTOM REVERBERATION 

A.M. Prokhorov General Physics Institute RAS, 

Russia, 119991 Moscow, Vavilov st. 38 

Tel.: (499) 503-8384; Fax: (499) 135-8234; 

E-mail: landr2004@mail.ru 

Estimation of internal solitary wave parameters using bottom backscattering 

signals is considered in numerical experiments. Calculations are carried out us-

ing the ray theory for mid-frequency (~3 kHz) acoustic signals in a shallow water 

waveguide with a depth of 80 m under summer conditions. Backscattering is de-

scribed by the Lambert’s law. Reverberation signals are received at a circular 

array deployed near the acoustic pulse source. We demonstrate the possibility of 
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soliton localization and front curvature estimation by selecting reverberation 

signals from different directions. 

K.P. Lwow 

VERTICAL DISTRIBUTION OF SOUND VELOCITY USING INTERNET 

RESOURCES ESIMO 

 JSC «Concern « ceanpribor»  

 46 Chkalovsky Pr., Saint-Petersburg, Russia, 197376 

 Tel: (7-812) 499 7422; Fax: (7-812) 320 8052 

 E-mail: k.lwow@mail.ru 

Briefly considered datasets vertical distribution of sound velocity (VDSV) 

and fields of temperature and salinity operational Oceanography of ESIMO for 

estimation VDSV. Given examples for Black, Japanese, Mediterranean seas and 

the statistical characteristics of comparison with the data a free resource of 

World Ocean Database 2013. 

N.P. Melnikov, V.P. Elistratov 

THE MESOSCALE VARIABILITY OF CAVITATION STRENGTH 

OF SEA WATER. 

Federal State Scientific Institution (FSSI)  Radiophysical Research Institute 

(NIRFI), Nizhny Novgorod. 

Hydrophysical Institute of Academy   of Sciences of Abkhazia, Sukhum. 

We study the mesoscale spatial variability of the cavitation strength (relative 

value) of seawater in different areas of the World ocean: the Drake passage, 

Equatorial part of the Pacific ocean and in the North-Western part of Pacific 

ocean. Along with the value of cavitation strength (relative value) was measured 

the following parameters of sea water: temperature T oC, salinity of S‰, O2 is 

oxygen concentration (ml/l), total gas content V (ml,l). In addition to these op-

tions for the North-Western part of Pacific ocean was measured alkalinity Alk(g-

EQ/l) and total inorganic carbon CO2 (mmol/l). All three areas are water 

masses with significant gradients of hydrophysical, hydrochemical and hydrobio-

logical parameters. Such a complex distribution of parameters of sea water leads 

to significant mesoscale variability of the value of the cavitation threshold. 
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A.N. Rutenko, M.Y. Fershalov, M.R. Jenkerson 

3D SIMULATION OF ACOUSTIC FIELD FORMED IN A SHELF ZONE 

DURING ASHORE PILE DRIVING. 

V.I.Il`ichev Pacific Oceanological Institute FEB RAS, 

Russia, 690041, Vladivostok, Baltiyskaya Street, 43 

Phone: +7 (423) 231-1400, fax: +7 (423) 231-2573,  

E-mail: rutenko@poi.dvo.ru 

The report demonstrates the possibility of acoustic pulse field construction, 

while ashore pile driving. Numerical simulation is conducted in model 3-D geo-

acoustic waveguide using mode parabolic equation in approximation of interact-

ing normal modes in a vertical plane and a narrow-angle parabolic equation in a 

horizontal plane. The source function is based on measurements taken at the ref-

erence point. The simulation results are compared with the results of field meas-

urements carried out on the Sakhalin northeastern shelf. 

A.N. Serebryany 1,2,3 

ADCP AS A POWERFUL TOOL OF ACOUSTICAL OCEANOGRAPHY:  

THE NEW RESULTS 

1 P.P. Shirshov Institute of Oceanology RAS  

Nahimovski prospect 36, Moscow 117997, Russia 

Tel.: (499) 124-5996; Fax: (499) 124-5983 

2 Andreyev Acoustics Institute  

Shvernik Str. 4, Moscow 117036, Russia 

Tel.: (499) 723-6300; Fax: (499) 126-8411 

E-mail: serebryany@hotmail.com  

3 Space Research Institute RAS 

Profsoyuznaya Str. 84/32, Moscow,  117342, Russia 

A review of studies carried out using ADCP, demonstrating the power of the 

device as an universal tool of acoustical oceanography is presented. Extensive 

capabilities of ADCP shown in the examples obtained in the offshore areas of the 

Black Sea in recent years are demonstrated. 
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A.N. Serebryany1,2, G.V. Kenigsberger3 , V.N. Ketsba3, V.P. Elistratov3,

V.V. Medvedovsky3, V.I. Moiseyenkov3, K.D. Sabinin1, L.L. Tarasov1,

A.N. Svadkovsky1, O.E. Popov1, E.E. Khymchenko2, D.M. Denisov1,

V.N. Chekaida1

ACOUSTICAL DIAGNOSTICS AND STUDY OF HYDROPHYSICAL 

PARAMETERS OF  SEA ENVIRONMENT ON THE  ABKHAZIAN 

SHELF OF THE BLACK SEA 

1 Andreyev Acoustics Institute  

Shvernik Str. 4, Moscow 117036, Russia 

Tel.: (499) 723-63001; Fax: (499) 126-8411 

E-mail: serebryany@hotmail.com  
2 P.P. Shirshov Institute of Oceanology RAS  

Nahimovski prospect 36, Moscow 117997, Russia 

Tel.: (499) 124-5996; Fax: (499) 124-5983 
3 Hydrophysical Institute of Academy of Sciences of Abkhaziya 

Abkhaziya, Sukhum, Krasnomayakskay Str. 67 

A review of experimental works carried out in the Abkhazian Black Sea shelf 

for acoustic diagnosis and study of hydrophysical parameters of the sea environ-

ment in recent years is presented. 

A.N. Serebryany2,3,4, J. Lynch1,  K.D. Sabinin2,4, A. Newhal1

INTERNAL WAVES IN THE EXPERIMENT  

“SHALLOW WATER 2006” 

1 Woods Hole Oceanographic Institution, 

Woods Hole, MA 02543, USA 

E-mail: jlynch@whoi.edu 
2 Andreyev Acoustics Institute  

Shvernik Str. 4, Moscow 117036, Russia 

Tel.: (499) 723-6300; Fax: (499) 126-8411 

E-mail: serebryany@hotmail.com  
3 P.P. Shirshov Institute of Oceanology RAS  

Nahimovski prospect 36, Moscow 117997, Russia 

Tel.: (499) 124-5996; Fax: (499) 124-5983 
4 Space Research Institute RAS 

Profsoyuznaya Str. 84/32, Moscow  117342, Russia 

A review of the results of internal waves investgations carried out during the 

experiment "Sallow Water 2006" on the shelf on  Atlantic is presented. 
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A. N. Serebryany1,2, E. E. Khimchenko2

VARIABILITY OF THE FIELD OF SOUND VELOCITY CAUSED BY 

INTERNAL WAVES AT THE SHELF OF THE BLACK SEA 

1 Andreyev Acoustics Institute JSC 

Shvernika 4, Moscow 117036, Russia 

Tel.: (499) 126-7401; Fax: (499) 126-8411 

E-mail: serebryany@hotmail.com  

2 P.P. Shirshov Institute of Oceanology  

Nahimovski prospect 36, Moscow 117997, Russia 

Tel.: (499) 124-5996; Fax: (499) 124-598 

Results of observations of the impact of the internal waves on the field of 

sound velocity in the sea are presented. Measurements were taken from the sta-

tionary platforms in the Crimean and South-Eastern shelves of the Black Sea dur-

ing 2013 and 2014. Measurements were carried out by continuous hourly regis-

trations by profiler miniSVP as well as by using thermistor chains and ADCP. 

Strong features of sound velocity variability caused by inertial and short-period 

internal waves and internal bores were identified. 

G.V. Khen, M.Yu.Kuznetsov, E.O. Basyuk 

ACOUSTIC RESEARCHES OF OCEANOGRAPHIC AND BIOLOGICAL 

PROCESSES IN THE FAR EASTERN SEAS OF RUSSIA. 

Pacific Research Fisheries Center (TINRO-Center) 

Russia, 690091 Vladivostok, Shevchenko Alley,  4  

Tel.: 8(423) 2604530, Fax: 8(423) 2300752,  E-mail: gennady1@tinro.ru 

The basic principles of collecting and accumulation in the TINRO-center of 

the hydroacoustic and accompanying measurements (biological, navigating, hy-

drological) for monitoring of bioresources and identification of communications 

between them are shown. From the general array the metaarchive of acoustic 

images of some species of fish with information about dimensional and specific 

structure of aggregations, maturity, season, area of survey, environmental pa-

rameters, bathymetry, time of day and etc. is generated. Based on the data pat-

terns of seasonal and interannual variability of the spatial distribution and abun-

dance of pollock, herring, salmon and other fish in waters of the Far Eastern seas 

of Russia with different hydrological conditions are identified. 
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Kh.D. Tsatsuryan 

SPEED OF SOUND MEASUREMENTS IN AQUEOUS SOLUTIONS OF 

MAJOR SEA SALTS 

All-Russian Institute for Scientific and Technical Information of Academy 

of Sciences (VINITI RAS) 

Russia, 125190, Moscow, Usievicha st., 20 

E-mail: chviniti-2@yandex.ru 

The independent speed of sound measurements in dilute aqueous solutions of 

NaCl over the temperature range of 0-100 °  and at pressures 0.1-196.2 MPa 

have been carried out. Part of experimental data is presented in the table. A brief 

discussion of the measurement method is given. The uncertainty of experimental 

data was found to be 0.01-0.04 %.  
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ENGINEERING EQUIPMENT, SIGNAL PROCESSING 

A.I. Belov, G.N. Kuznetsov 

DIRECTION FINDING AND SUPPRESSING OF SIGNALS  

FROM A LOCAL SOURCE IN SHALLOW WATER 

Wave Research Center at GPI 

Russia, 199991 Moscow, ul. Vavilova, 38 

Phone: (495) 941-0193; Fax: (499) 256-1790, E-mail: skbmortex@mail.ru 

Correlation field of signals received by the scalarly and horizontally-

oriented of vector receiver is 0.92–0.99; correlation with the signal, of received 

by the vertical vector of receiver, decreases to 0.66–0.85. In a scalar field is se-

lected 3–5, when using the vertical vector component – 7–9 modes. Vector-scalar 

receivers evaluate the direction of the source with high accuracy and suppressing 

signals on 20–30 dB. 

G.M. Glebova, G.N. Kuznetsov 

ASSESSMENT OF NOISE OF LOW-FREQUENCY TOWED  

OF SOURCES IN CALIBRATED AREA SHALLOW WATER 

Wave Research Center at GPI 

Russia, 199991 Moscow, ul. Vavilova, 38 

Phone: (495) 941-0193; Fax: (499) 256-1790, E-mail: skbmortex@mail.ru 

A comparison of experimental results of measurements at different points in 

the space of sound pressure created by the towed emitting complex, with esti-

mates calculated at the same points of reception, calculated taking into account 

the positioning and evaluation of soil model parameters calculated according to 

the acoustic waveguide calibration. 
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Anatoly V. Grinuk1), Vladimir N. Kravchenko1) and Alexander I. Khil’ko 

BROAD BUND HYDRO ACOUSTIC SYGNALS ADAPTIVE 

PROCESSING BY HORIZONTALLY ARRAY IN EXPERIMENTS  

IN SHALLOW WATER OCEANIC WAVEGUIDES 

Institute of Applied Physics of the Russian Academy of Sciences 

46 Ulyanova St., Nizhniy Novgorod, Russia, 603950 

Tel: (831) 416-06-29; Fax: (831) 436-97-17 

E-mail: A.khil@hydro.appl.sci-nnov.ru 
1)OAO «NII Atoll» 

The results of adaptive to media partially coherent filtration of bread bund 

signals by horizontal array in sallow water oceanic waveguide are presented. 

The increase of resolution at source direction estimation is realized by this meth-

od.  

V.A. Gritsenko 

METHOD FOR AUTOMATED SEARCH OF GRAY WHALE 

VOCALIZATIONS 

The description of the method of the automated search of gray whale vocali-

zations is presented. The algorithm of the method is based on a comparative 

analysis of the current spectrum of acoustic noise, measured in the frequency 

range 2-15000 Hz, with a range of types of gray whale vocalizations. Examples of 

the results of application of this algorithm to search for the gray whale vocaliza-

tions in the data, recorded by the autonomous acoustic recorders in the bottom 

point of the annual acoustic monitoring carried out on the northeastern shelf of 

Sakhalin Island are presented. 

O.S. Gromasheva 

OBJECT-ORIENTED DATABASE OCEANOGRAPHIC 

MEASUREMENTS "ACPOSIT- VECTOR" 

V.I.Il’ichev Pacific Oceanological Institute, FEB RAS 

43 Baltiyskaya St., Vladivostok, 

Tel.:  (423-2) 311-400; Fax:  (423-2) 312-573 

E-mail: gromasheva@poi.dvo.ru  
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Beginning 2006 through 2013 the acoustical oceanography laboratory, POI 

FEB RAS, carried out the experimental studies of the shelf zone of the ocean 

acoustic tomography methods at the «Schultz’ Cape» sea hydrophysical study 

area.  Analysis of the results of the have shown advisability of the development 

and the need to create an object-oriented database (OODB) ACPOSIT. This 

software allows storing and structuring the experimental data with maximum 

efficiency, optimizing the methods of data processing and visualizing the data 

measurement and processing results. This paper describes the tools used in the 

development and software, and also the project models of database objects and 

the class diagram of the system. Particular attention is devoted to the general 

characteristics of the created applications, as well as the features and capabili-

ties of the system's main interface. 

Viacheslav A. Ermolchev1), Igor A. Ubarchuk2), Tatjana M. Sergeeva1)

METHODS, NEW POST-PROCESSING SOFTWARE «SALTSE» AND 

RESULTS OF DEPENDENCY DETERMINATION OF ACOUSTIC 

TARGET STRENGTH FOR THE MAIN COMMERCIAL FISH IN SITU

ON ITS LENGTH AND THE DEPTH OF ITS HABITATS IN THE 

NORDIC SEAS 

1) Federal State Budgetary Scientific Institution «Knipovich Polar Research 

Institute of Marine Fisheries and Oceanography» (FSBSI «PINRO»)  

6 Academician Knipovich Str., 183038,Murmansk,Russia.  

Tel:+7 8152473582, fax:+7 8152 473331,E-mail: eva@pinro.ru 

2) Federal State Budgetary Scientific Institution «Pacific Research Fisheries 

Center» (FSBSI «TINRO-Center») 

4, Shevchenko Lane, Vladivostok, 690950, Russia, Tel.:+74232401356, 

Fax:+742323000751, E-mail: igor.ubarchuk@gmail.com 

                                              

Knowledge of the relationship between target strength (TS) of fish in situ 

and their length L (TS-L dependencies) and the depth H (TS-H dependencies) of 

their habitats is of key importance for the assessment of their stocks by hydroa-

coustic methods. Current TS-L dependencies are based on a small amount of da-

ta, obtained more than 25 years ago, require verification and updating. This arti-

cle presents the methods, new post-processing software “SALTSE” (Area Scatter-

ing Coefficient, Length and Target Strength Estimation) and results of the estima-

tion TS-L and TS-H dependencies for the main commercial fish in the Nordic 

Seas. The obtained TS-L dependencies are different from the current TS-L de-

pendencies, particularly for codfishes and beaked redfish. The obtained TS data 

of adult fish at different depths (in the Barents Sea for cod at 50-550 m depths, 
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polar cod at 100-320 m depths, capelin at 60-260 m depths, beaked redfish at 

220-550 m depths; in the Irminger Sea for beaked redfish at 250-750 m depths) 

not confirmed by some researchers expected a significant decrease in TS adult 

fish to increase the depth of their habitat. TS changes with depth were within the 

variations caused by behavior, spatial orientation, physical and biological condi-

tion of fish. 

Esipov I.B., Popov . *, Ovchinnikov O.B*, Kenigsberger G.V**,  

Sizov I.I.** 

NEW RESULTS OF TEST OF THE PARAMETRIC ARRAY FOR 

OCEANOGRAPHYCAL RESEARCH ON ELONGATED PATHS 

RGU oil and gas by I.M. Gubkin 

*Acoustics institute by N.N. Andreyev 

4, Shvernik str., 117036 Moscow, Russia 

Tel.: (499) 723-6211; Fax: (495) 126-8411, E-mail: igor.esipov@mail.ru 

**Sukhum hydrophysical institute, Sukhum, Abkhazia 

Results of the power parametric array marine test are presented. The array 

was installed at the depth of 40 m at Sukhum hydrophysical institute range and it 

provides the medium sounding in frequency band of 300 Hz – 3000 Hz with pump 

frequency of 20 kHz. Sharp directivity pattern (2° angular resolution) of the wide 

frequency band parametrical signal transmission is needed for single mode exci-

tation of the marine waveguide in the whole frequency band. Specific feature of 

the signal forming by parametric array provides conditions for application of 

marine guide sound speed frequency dispersion for signal compression while it 

propagates on elongated path.   

S.A. Ivanov, E.B. Libenson 

THE ECHO SIGNALS FLUCTUATION CHARACTERISTICS IN THE 

SHALLOW SEA FOR MULTIBEAM CHANNEL AT VARIOUS SONAR 

ANTENNA AND REFLECTOR DEPTHS 

SC «Concern «Oceanpribor» 

Russia, 197376 Saint-Petersburg, Chkalovsky prospect, 46 

Phone: (812) 320-8040; Fax: (812) 320-8052, E-mail: mail@oceanpribor.ru 

The matched filter amplitude response fluctuations characteristics evalua-

tion results in multipath channel for complex probing signals are shown. The 
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dependences of fluctuation characteristics on signal resolution in time are given. 

Investigations on simulation software for shallow sea conditions at different so-

nar antenna and reflector depths on the White Sea summer hydrology example 

were carried out. 

V.V. Kovalenko1, A.I. Khil’ko, I.P. Smirnov, E.A. Mareev, A.I. Malekhanov, 

A.G. Luchinin 

INTEGER NETWORKE UNDERWATER SURVEILLANCE SYSTEMS: 

REQUAREMENTS, BILDING PRINCIPLES, SECRECY, ADAPTIVE 

CONTROL, OPTIMAL SHAPE, COUNTERMEASURES 

Institute of Applied Physics of the Russian Academy of Sciences 

46 Ulyanova St., Nizhniy Novgorod, Russia, 603950 

Tel: (831) 416-06-29; Fax: (831) 436-97-17 

E-mail: A.khil@hydro.appl.sci-nnov.ru  
1Research Center of Institute of General Physics RAS, Moscow, Russia 
2Hydrophysical Scientific Council RAS, Moscow, Russia 

Results of development of image of new perspective integer network under-

water surveillance system are presented.  

D. G. Kovzel 

ACOUSTIC COMMUNICATION EQUIPMENT FOR "SHELF-2014" 

BOTTOM STATION 

V.I.Il`ichev Pacific Oceanological Institute FEB RAS, 

Russia, 690041, Vladivostok, Baltiyskaya Street, 43 

Phone: +7 (423) 231-1400, fax: +7 (423) 231-2573, 

E-mail: dgk06@mail.ru 

This paper describes the acoustic communication equipment of the bottom 

stations "Shelf 2014". The stations are deployed by POI on the shelf of Sakhalin 

Island for monitoring of anthropogenic noise. Technical solutions and algorithms 

of operation for the built-in modem and telecommand unit are given. 
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D. G. Kovzel, V. A. Gritcenko, I.V. Medvedev, M.Y. Fershalov 

REAL-TIME MONITORING MEASURING SYSTEM FOR 

REGISTRATION OF THE SEISMIC SIGNAL ACOUSTIC 

PARAMETERS ON A SHELF 

V.I.Il`ichev Pacific Oceanological Institute FEB RAS, 

Russia, 690041, Vladivostok, Baltiyskaya Street, 43 

Phone: +7 (423) 231-1400, fax: +7 (423) 231-2573, E-mail: dgk06@mail.ru 

This report showssoftware and hardware systems, developed in the POI for 

monitoring in real time the background and anthropogenic noise. The basic 

structural solutions for building measurement and telemetry equipmentare de-

scribed.Transportation system of data and commandsis also shown. 

V.I. Korenbaum, A.A. Tagiltcev, S.V. Gorovoy, A.E. Kostiv, A.D. Shiryaev 

POSSIBILITIES OF ENHANCEMENT OF PARAMETERS OF VECTOR 

SENSORS UNDER LIMITED DIMENSIONS  

V.I. Il`ichev Pacific Oceanological Institute FEB RAS 

43, Baltiyskaya Street, Vladivostok, 690041, Russia 

Phone: +7 (423) 237-5698, fax: +7 (423) 231-2573  

E-mail: v-kor@poi.dvo.ru, k-v-i_2006@mail.ru  

An achievement of high sensitivity to sound pressure of vector sensors with 

limited dimensions is the problem for developers due to decreasing the sensitivity 

into low frequency area. Technical solutions are supposed for constructing two-

component vector sensors of inertial and force types with improved parameters 

under limited dimensions. The method of sensitivity evaluation is proposed. Pos-

sibilities of optimization are shown for force type vector sensor. Results of exper-

imental estimates of parameters of laboratory prototypes are presented. 

A.E. Kostiv, V.I. Korenbaum, S.V. Gorovoy, A.D. Shiryaev  

POSSIBILITIES OF MONITORING A SUBMERGED DIVER STATUS 

BY MEANS OF BREATHING NOISES ANALYSIS 
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Phone: +7 (423) 237-5698, fax: +7 (423) 231-2573  

E-mail: kostiv.anatoly@gmail.com 



XV - . . . .  " ", XXIX 

422 

The problem of objective control of diver's state under water is an important 

and unsolved problem, especially in recreational diving. The main results of field 

experiments with divers equipped with open-circuit breathing apparatus are pre-

sented. By means of registration of breath sounds underneath diver's suit it is 

possible to measure the breathing rate of submerged divers without distorting the 

paths of breathing apparatus. A method of separating the inhalation and exhala-

tion noises which allows monitoring the ratio of the respiratory phases is shown. 

P.N.Kravchun 

EFFECT OF UNDERWATER CURRENTS ON HYDROACOUSTICAL 

ARRAYS USED FOR LOCALIZATION OF THE SOUND SOURSE IN 

SHALLOW SEA 

Faculty of Physics, Moscow State University 

Leninskiye Gory, 119991, GSP-1, Moscow, Russia 

Tel.: +7-495-939-3844; Fax: +7-495-932-8820 

E-mail: gedackt@mail.ru 

The influence of underwater currents on linear arrays used for localization 

of the acoustical source in shallow sea is discussed. It is shown that the matched 

field processing (MFP) is more insensitive to the influence of currents compared 

with the selection of separate modes. Stability of acoustic system can be in-

creased additionally by means of the hydro-mechanical optimization of arrays. It 

is shown that the optimized system using MFP is stable enough in underwater 

currents. By this way it becomes possible to abandon the use of complicated un-

derwater acoustic positioning systems or systems of inclinometers for arrays. 

E. B. Kudashev  

TURBULENT  SPECTRA AND FLOW NOISE  

IN THE TURBULENT BOUNDARY LAYER 

Space Research Institute, Russian Academy of Sciences 

Profsouznaya Str. 84/32, Moscow, 117997, Russia 

Email: kudashev@iki.rssi.ru 

In this paper we consider the influence of the temperature field in the 

boundary layer to the distortion of the turbulent spectrum. The characteristic 

features of the behavior of turbulent spectra at different frequencies and at differ-
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ent Reynolds numbers are presented. It is shown that temperature fluctuations of 

turbulent flows  may have a decisive influence the formation of the signal of tur-

bulent pressure fluctuations transducer. The paper reports a novel approach to 

estimations of the distortion of the flow noise spectrum in relation to the known 

experiments Haddle and Skudrzyk using the break-surface device in the shape of 

elongated body of revolution [J. Acoust. Soc. Amer., 1969.V.46.P.130-157]. 

G.N. Kuznecov1, V.V. Kovalenko2, A.I. Khil’ko, V.G. Burdukovskaia 

ABOUT CHARACTERISTICS OF ACOUSTIC VESIBILITY MARINE 

UNDEWATER OBJECTS IN MULTYSTATIC SURVEILLANCE 

SYSTEMS  

Institute of Applied Physics of the Russian Academy of Sciences 

46 Ulyanova St., Nizhniy Novgorod, Russia, 603950 

Tel: (831) 416-06-29; Fax: (831) 436-97-17 
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1 Research Center of Institute of General Physics RAS, Moscow, Russia 
2 Hydrophysical Scientific Council RAS, Moscow, Russia 

Space-frequency noise fields spectrum structure and multistatic target 

strength of object influence on there acoustic visibility in integer net system of 

underwater vision are analyzed.  

G. N. Kuznetsov, V. M. Kuz’kin, S. A. Pereselkov1, D. Yu. Prosovetskiy1

THE SOUND SOURCE DEPTH ESTIMATION  

IN OCEAN WAVEGUIDE 
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1Voronezh State University 

Russia, 394006 Voronezh, 1 Universitretskaya Pl. 

Phone: (4732) 789-748; Fax: (4732) 789-755, E-mailpereselkov@yandex.ru  

The method of sound source depth estimation is considered. The method is 

based on information about ratio of amplitudes of the neighboring modes of wave 

field. The results of numerical and natural experiments are presented. 
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G. N. Kuznetsov, V. M. Kuz’kin, S. A. Pereselkov1, D. Yu. Prosovetskiy1

INTERFEROMETRIC METHOD OF SOUND SOURCE SPEED 

MEASUREMENT IN OCEAN WAVEGUIDE 
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1Voronezh State University 
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The noise immunity of sound source radial speed estimation algorithm based 

on information about the frequency shifts of sound field interference maxima is 

considered. The results of theoretical analysis, computational and real experi-

ments for low frequency range are presented.   

G.N. Kuznetsov, A.A. Lunkov 

HORIZONTAL VECTOR SENSOR ARRAY BEAMFORMING IN 

SHALLOW WATER 

A.M. Prokhorov General Physics Institute RAS 

Russia, 119991 Moscow, Vavilov st. 38 

Tel.: (499) 503-8384; Fax: (499) 135-8234; 
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Normal mode based numerical simulations are carried out to analyze the ef-

ficiency of bearing estimation with a linear horizontal vector sensor array in a 

shallow water acoustic waveguide. We propose and study a beamforming  

method, where only the sound field interference maxima are considered and  

effective phase speed is taken into account. Calculations are performed for a  

waveguide with a constant sound speed. The numerical simulations demonstrate 

that the proposed algorithm and a method based on covariance matrix processing 

give a higher contrast at the array output and provide unambiguous bearing  

estimation. 
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D.E.Leikin

ON MARINE BIOACOUSTIC SIGNAL DETECTION 

The paper addresses the problem of bioacoustic signal detection in ambient 

noise. Assessed is the performance of several detection techniques based on the 

classical quadratic detector, the K-S test, the Teager-Kaiser energy operator, and 

the wavelets. Detection results obtained for authentic marine bioacoustic 

transients under weak signal to noise ratio are discussed. 

V.A. Lisiutin1,2, O.R. Lastovenko1, Zh.V. Malenko1,2

FREQUENCY CONVERRSION OF NORMAL MODES IN THE 

IMPULSE RESPONSE OF A SHALLOW WATER WAVEGUIDE BY 

DISTORTION OF TIME 

1 Sevastopol State University 

33 Universitetskaya str., Sevastopol, Russia, 299053 
2 Admiral Ushakov State Maritime University (Sevastopol branch)  

7 - 8/22 Geroiev Sevastopolya str., Sevastopol, Russia, 299001 

e-mail: vlisiutin@mail.ru;  zhvla17@mail.ru 

The response of the shallow water waveguide on a short pulse wave of pres-

sure is its impulse response in which the instantaneous frequency of the mode 

signal varies over the time in accordance with the law of dispersion of the group 

velocity.

We consider the model of an ideal waveguide. The dispersion law for it has 

an exact solution for the impulse response - the "linear" time flux is converted in 

the "non-linear" by replacing the variable. As a result, the frequencies of the 

modal responses, that vary over the time, are converted to permanent units. 

In the case of non-ideal waveguide, the frequency of the modal responses is 

changed to a limited extent. We consider the possibility of correcting the "ideal" 

time distortion operator in the case of horizontally-layered waveguides. 
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Tel.: (495) 126-9835; Fax: (495) 126-8411, E-mail: gamaximov@gmail.com 

A multilinear bottom antenna (MBA) for the seismic acoustic monitoring on 

a shelf is developed. The test results recorded by MBA in the waters of the Blue 

Bay (Gelendzhik) are represented. The technique of the individual positioning of 

the antenna sensor using a relative time delay is demonstrated. Using the analy-

sis of multiple volume and head waves the methods for determination of geomet-

ric and acoustic parameters of the problem are developed together with recon-

struction of the source function. 

I. V. Medvedev 

DATA AND INSTRUCTIONS DELIVERY DURING A 

HYDROACOUSTIC MONITORING WITH SATELLITE 

COMMUNICATIONS 

V.I.Il'ichev Pacific Oceanological Institute 

43 Baltiyskaya St., Vladivostok, Russia 

Phone: (423) 231-2120, E-mail: igm@vamkila.ru 

Description of algorithms and software used with Iridium satellite communi-

cation system for delivering instructions to an autonomous hydroacoustic station 

and results of the special analisys of acoustic signals, measured by this station, 

during a real-time monitoring of levels of anthropogenic noises and parameters 

of acoustic pulses, formed by seismic survey signals at the north-east shelf of the 

Sakhalin island.  
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This presentation concerns with interim results of R&D project for control 

of the ocean glider as a carrier for hydrophysical and  hydroacoustic equipment, 

that dives due to change of its own buoyancy and moves in horizontal direction 

using the aerodynamic lift while adjusting its pitch. 

S.A. Pereselkov, D.Yu. Prosovetskii, S.A. Tkachenko  

APPLICATION OF SPECTRAL ANALYSIS OF 

WAVE FIELD INTERFERENCE STRUCTURE  

FOR OCEAN ACOUSTICS PROBLEMS SOLUTION 

Voronezh State University 

Russia, 394006 Voronezh, 1 Universitretskaya Pl. 

Phone: (4732) 789-748; Fax: (4732) 789-755, E-mail: 

pereselkov@yandex.ru 

Application of spectral analysis of wave field interference structure is 

demonstrated on example of the following problems solution: the selection of 

similar modes groups; the estimation of sound source speed; the increasing of 

noise immunity. The results of the model experiment in natural acoustic condi-

tions for low frequency range is presented. 
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Possibilities of adaptive acoustic fields exiting by not interacted coherence 

radiators system in refractive waveguides are discussed. Exiting coefficients 

which have the possibility of radiating not all summated field but only stabile 

waveguide components are proposed.  
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