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Fig. 1. The configuration of the experiment.
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Fig. 2. The cycle of the source signals from a towed trans-
ducer.
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Fig. 3. The bathymetry along the propagation track and

sound speed profile (SSP) at the VLA.
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Fig. 4. Experimental TLs along the sound propagation
track at the central frequency of 300 Hz.
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Fig. 8. The measured sound speed profile along the track during the experiment: (a) For almost total depth; (b) 50-180 m.
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. O(a) BT A S200 K IRAE 7 0 Kk 2
s TR, 16 0(b) SRR 2019 4F 8 J1
8 FIIZE (2 38 6650 2 4% ) YR Kk 2 AT L
RERA AT, TR M (AR L |, W2
507 TOD M, 7578 BT ML T — 85 T
SELERAS T LA 11 530 i S0 1 25 0 O 75
P I A B S5 52000 ) XBT W9 760 m
LA K 3L P RCHR UL B B — 5. 11 90(c)
Hy T LR BERCHY XBT S AR 5 P-4 (2 g

P E A R, T LUE H 7R P A 1 I A2 I e e ik
B 120 km A7 7R RN W AR K 1A, MZRR /K A
() % A B RIS R R 2 B AR ERE A
IR A . [ 9(d) S CMEMS % 12 v i £ i
X 2019 4F 8 8 H iR 1 Ik = Bl , &1 R 858
LML AR, VT LAE BIAEAL R 5 1 B v ik =
5 R A AR W 22 5, B T R AR R I A
%% 10D k52 m ik &9 4Bl K i
12 JER UL U 50 Y0 E S T 7R 7R AL A AR AR K S

134301-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 71, No. 13 (2022) 134301

AEARAZ AL, T TOD SRRy N 22 51K SRy
EAR.

MICHTR AT, PR B AR BR 2 A R AR
P25 HEILHEREE A2 1L, T B RIX I sATH
R, TR e R R 7 A A X LR R TR A )T 25 A
JEE , HET R R R TR P A R ) 22 R . 25 R R
T 7K AR AR B IO IR , 7858 B2 P (LA DI AR o
AR A N T S ST P, B K AT 8 R 2l e R 1, A
AR IR] A, /K AR TR L AR fEAR DN, TR
ALK AN [RI S TR]_E AN RIS _E i) XBT I3 i A
A A SR P K AR B, RN 44
— R JRIR R o B EI AR B T vk (] RAM-
PE FRTH5A5 BI AR TR I 1 A9 475 103 A 4
10 Fzs. 10 AR AR R R AR 5 4
SRR AT RAT AR, 5 1 2R IXKHE LIRS
PRI, o 2 XRIXTHK, T 26 3 2KIX.

500 120
1000 110
1500 ‘ ’ 100

£ !
3% 2000 90
53 3
2500 80
3000
70
3500
l 60
4000 J
20 40 60 80 100 120 140 160 180

PEES /km

10 BEENF A KPR A 7R SR B R Y 7S AR R R
HL A 300 Haz
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Fig. 12. Numerical TLs results from RAM-PE model at the source depth of 201 m: (a) For almost total depth; (b) 50-200 m.
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Abstract

The physical ocean phenomena in the ocean affect the changes of water body, which has an important
influence on the sound propagation. A hyperbolic frequency modulation (HFM) signal sound propagation
experiment of towed sound source in the East Indian Ocean (EIO) was conducted in summer 2019. The center
frequency of the towed sound source is 300 Hz, and the hydrophone receives the data from 4130 m far. This is
the first time that we have conducted the underwater acoustic survey in the Indian Ocean. The influence of the
physical ocean phenomenon—Indian Ocean Dipole (IOD) on sound propagation is observed. The experimental
data of sound propagation from the IOD are processed and analyzed, the effects of sound source depth and
water fluctuation on the deep-sea convergence zone (CZ) are analyzed, and the formation mechanism of sound
propagation phenomenon in the experiment is explained theoretically. The results show that the second CZ is
not formed under the influence of the warm water mass formed by the IOD and the depth of the sound source
in the incomplete deep channel environment of the EIO. Owing to the fluctuation of the sound source depth,
the deep-sea CZ disappears at the distance where it should have appeared. When the depth of the sound source
becomes deeper, it is easier to form the deep-sea CZ. Under the influence of the IOD, the thermocline
fluctuation at the location of the second CZ has an important influence on the formation and location of the
third CZ. It is found that the location of the third CZ shifts 2-3 km toward the sound source in the experiment.
The research results have important significance in guiding the applications in detection and communication

sonar in deep-sea complex environment.

Keywords: sound propagation in deep water, Indian Ocean dipole, water fluctuation, the shift of convergence

zone.
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