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Underwater Acoustic Tomography of the Japan Sea, by Prof. Andrey K.Morozov

The research of underwater acoustic tomography problems is based on a numerical simulation of acoustic wave
propagation coupled with the dynamics model of the Japan Sea. The new fast 3D-ray tracing method was suggested and
implemented for acoustic modeling. The influence of sea inhomogenity, seasonal variations of thermodynamics
conditions and currents on acoustic wave propagation in Yamato Basin of the Japan Sea have been studied. The sound
velocity empirical orthogonal functions were analyzed for Yamato Basin. The analysis was used for the reduction of
inverse problem to a parametrical form. The simulation of the inverse problem solving for temperature and current
volocity was realized. The simulation was used for the study of time-difference methods. It was shown that in triangle
reciprocal scheme of transceiver system these methods allow to measure water properties and current velocity
without precision timing and positioning systems. The particularity of application of autonomous oceanology buoys
with acoustical arrays in tomography experiments was considered. As the result of analytical and numerical researches
the experiment for acoustic tomography monitoring of deep-water eddy activity in Yamato Basin was proposed. The
eddies observed by sea surface temperature measurements from satellites and by trajectories of drifters are typically
60 km in diameter and have rotation speed of 0.15-0.3 m/sec. The place and season of eddy generation are predictable,
so the Japan Sea is very useful for tomography eddy observation. The proposed methods can be used also for the
Kuroshio observation project and for tomography investigation of gas hydrate in the bottom sediments.

1997



Mizuta, G. and A. Masuda (1998) Three-Dimensional Structure of Thermohaline Circulation Steered by Bottom
Topogrpahy. J. Phys. Oceanogr., Vol.28, 1979--1998.
Zhao, D.-L. and A. Masuda (1998) Observations of directional spectra in a large wave flume. in Hydrodynamics
--Theory and Applications-- edited by H.Kim, S.H.Lee and S.].Lee, UIAM Publishers (Seul), 413--418.
Takahashi. J. and A. Masuda (1998) Mechanisms of the Southward Translation of Meddies. J. Oceanogr. Vol. 54,
669 -- 680.

(1998) 30

8 490-497.
Hirose, N., H.-C. Lee, J.-H. Yoon(1998) Surface Heat Flux in the East China Sea and the Yellow Sea. Journal of
Physical Oceanography, Vol. 29, No. 3, 401-417.
Hirose, N., I. Fukumori, and J.-H. Yoon(1998) Assimilation of TOPEX/POSEIDON Data with a Reduced Gravity
Model of the Japan Sea. Journal of Oceanography, vol.55, 53-64.
Varlamov,S.M. V.A. Luchin, I.P. Semiletov, L.I. Pipko, S.P. Pugach, N.A. Dashko, A. Yu. Proshutinsky, G. Weller
(1998)On Interannual Variability in the Bering Sea: Effect of Winter Meteorological Conditions on Climatic
and Interannual variability in the Atmosphere-Land-Sea system in the American-Asian sector of Arctic.
Proceedings of the Arctic Regional Center, vol.1. 63-83, Far Eastern State University Publ., Vladivostok. (in
Russian, English abstract)
Varlamov,S.M. Y.-S. Kim, Y.-H. Han(1998) Recent variations of temperature in Eastern Siberia and the Russian Far
Eastern Meteorology and Hydrology, No. 1, 19-28. (in Russian, English abstract)
Varlamov, S., ]J.-H. Yoon, H. Kawamura and N. Hirose(1998) The oil spil modeling in the Sea of Japan: Application to
the tanker Nakhodka' 1997 incident, in Oil and Hydrocarbon Spills, WIT Press, Southampton, UK, 359-370.
Yoon,J.H.(1998) 11
1999 . , , , 165-167.

Yanagi, T and T.Takao (1998) Clockwise phase propagation of semi-diurnal tides in the Gulf of Thailand.
J.Oceanography, 54, 143-150.
Nasir,M.S., T.Yanagi and A.L.Camerlengo (1998) Variation of seasonal mean sea level in peninsula Malaysia.
Malaysian Journal of Tropical Geography, 28, 33-37.
Yanagi,T. and T.Shimizu (1998) Numerical simulation of baroclinic eddies south of Cheju Island in the East China
Sea. "Physics of Estuaries and Coastal seas", ed. by J.Dronkers and M.Scheffers, 257-265.
Guo,X and T.Yanagi (1998) Variation of residual current in Tokyo Bay due to increase of fresh water discharge.
Contintntal Shelf Research, 18, 677-694.
Yanagi,T. and T.Takao (1998) A numerical simulation of tides and tidal currents in the South China Sea. Acta
Oceanographica Taiwanica, 37, 17-29.
Yanagi, T., T.Shimizu and H.J.Lie (1998) Detailed structure of the Kuroshio frontal eddy along the shelf edge of the
East China Sea. Continental Shelf Research, 18, 1039-1056.
Yanagi, T., J.Yamamoto, A.Morimoto and M.Fujiwara (1998) Importance of tidal stress in the numeircal model of
residual flow in the coastal sea. Reports of Research Institute for Applied Mechanics, Kyushu University,
44-116, 1-10.
Camerlengo,A.L., M.S.Nasir, K.C.A.Jalal and T.Yanagi (1998) The 1982-83 ENSO event in peninsular Malaysia. Ultra
Scientist of Physical Sciences, 10-2, 166-180.
Guo,X. and T.Yanagi (1998) Three-dimensional structure of tidal current in the East China Sea and the Yellow Sea.
J.Oceanography, 54, 651-668.
Yanagi,T. and T.Takao (1998) Seasonal variation of three-dimensional circulations in the Gulf of Thailand. La mer, 36,



43-55.

1998 17 292-298
1998 17
283-290
1998
64-2,204-210.

1998 36 59-68

1998 36,77-82.
1998 " " 83-11, 32-33.
1998 11-4, 393-399.

1998
7-6, 369-374.

Morozov A.K., Yoon J.-H. (1998) Project of acoustic tomography experiment in japan Sea. Proceeding of

International Symposium on Circulation Research of the East Asian Marginal Seas - CREAMS'99 January 25-29

1999, Fukuoka, Japan.

Morozov A.K., Yoon ]J.-H. (1998) Fundamental limit for precision and resolution of acoustic tomography. Proceeding

of Fall Meeting of Oceanographic Society of Japan. September 25-29 1998, 250, Kyoto-city, Japan.

Morozov A.K., Derevnin V.A., Stepin V.A. (1998) Oceanology autonomous huoys of controlled buoyancy. Oceans'98,

Conference proceeding v.3, 28 September -1 October, 1998, 1812-1816, Nice, France.

Morozov A.K., Stromkov A. (1998) Phase-difference methods in underwater acoustic signal processing, Proceeding

of 4th European Conference on Underwater Acoustics, 21-25 September, 1998, 75-80, Rome, Italy.

Morozov A.K. (1998) Decomposition of energy of pseudonoise phase-manipulated signals from multielement acoustic

array on delay angle plane The 4th Pacific Ocean Remote Sensing Conference - PORSEC'98, July 28-31, 1998,
725-727, Qingdao, China.

(T.Y.)

Dynamics Simulations Research Center
Operation Research Operations Research

Simulations Research Simulation Research
Simulation Research

Dynamics Simulation Research Center
Research Institute for Apllied Mechanics
Institute of Mechanics
Research Institute of Applied Mechanics for Applied Mechanics
T.Y.




