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Research on Improving Sonar Performance by Making Full Use of Marine Environment

CHEN Tao
( No. 91966 Unit of PLA, Beijing 100036, China )

Abstract The performance of sonar equipment is closely linked to marine environment. Research on the
influences of the marine environment on sonar equipment and actively promoting the development of environmental
adaptive sonar equipment are of great significance for comprehensive utilization of underwater detection and
communication means, as well as for enhancement of our capabilities in underwater information technology. This
paper focuses on analyzing the influences of typical marine environment and processes on sonar performance,
including irregular seabed boundaries, seawater properties, and multiscale ocean dynamical processes. Finally,
suggestions on environmental adaptation are put forward.
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Fig. 1 Simulation results of transmission loss under
different seabed terrains at same depth
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Fig. 2 Comparison between measured transmission loss
and simulation results
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Fig. 3 Influences of seabed sediment on sound

propagation under same sound speed profile condition
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Fig. 4 Sound propagation characteristics in shallow sea
during winter and summer
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Fig. 6 Influence of sound source depth in deep sea on
sound propagation
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Fig. 7 Sound speed profiles in different seasons
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Fig. 8 Transmission loss of different
sound speed gradients
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Fig. 10  Soliton internal waves-underwater cliffs
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Fig. 11  Effects of mesoscale eddies on sound waves

DA BE XI55, PN TR B 05 W 7 4 25 T K R
TR A R E B A, 438 78 43 ) R T PR PR B X 7R
niPE RE S T B 25

FEAR A R

SL-TL-(NL-DI)=DT
Krp: SLREZFHRERR AR ; NL ZMEA 4L
DI 248 M50 TL 2GRk ; DT 2400 .
R 75 ) D7 2 ] LA K3 £ M R A A

ARG T TR, X R B R N
WRT AL 50 m JRERSR)Z , 32 E 1 EH A 3
EBREE AN o 50~200 m A T 25 PR 22 500 75 o 2 11
o BE 0 AT o EL 1R S 40 BE A5 40 181 58 AE IR B R 20 m {7
B T DS P ) T R RN R AL s R R R

or
20}
40}
60}
80t
E(IOO-
& 120}
1400
160%
180}

200 - - - - - -

1510 1515 1520 1525 1530 1535 1540

78 H/(m/s)

0 - S— 40

20 = e N

~. ~ M50

55

60

65

70

75

80

85

9

& El/km

12 XEREFEHHTLER

Fig. 12 Analysis of acoustic field in certain sea area
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