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Fig. 1. The configuration of the noise measurement experi-

ment.
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Fig. 2. Sound speed profile (SSP) at the VLA location.

3 AR [E W AT BB R e By AR
ey
3.1 LHEBEHWHIE
35 B S il BT R R TG (24 1589 m TR )
SRAE BN TR PRI e S B0 1T 1/3 AR i
ZNLE(fo), THAFREXH

nfu
2 1 ?
(fo)=101g | ————— .
NL®(fo)=101g Nfsan—nfL“i:;fL' |

(1)
A, XiFoR 1 s TR o (n) 7656 i IR
T PR B AR fo S 1/3 fE SRR 0 A
B[RRI, N PR o el 7 B A
nfuFnfuieLh fo A HD ARG 1/3 AR B
) SO A b AR, M, R K T R 0 2 R
AR 1 /3 FEATRR TR AR AR HR A R 20 Haz, B
O A 6451 Ha.

3.2 IMERESRXURFFERZERABRED T

T T g M P R A R B[] N A8 AL 2 12 Fr
BLEE R, Bl 45 T 7 Y5 LA B Jd v el i) 22 fh e
P 3 2 S [ e 75 T R ] 40 % 4k )
A1, BRSPS IE (547 dB, DA 1 uPa?/Hz
J575), [R5 H R 0 ORI R (] 3
A b SR B R], B TRDES DR R 2019 4F 8 H 29 H 9 A
%2019 4F 8 A 31 H 15 B, ZEMZNAL bR A HLOHR
(7 Hz), $RTEEN 206500 Hz, A7 I\ A Fx
FIRGE (A7 m/s) SFEMIAE (B mm/h). & 3
ATLAE N, 8 30 H 06:00—8 H 30 H 09:30 M
TS B IHEr, 8 H 30 H 15:00—8 A 31 H 02:00

g - e =~
i S i . 100
6000 =
g 90
. 5000 £
Z 4000 g E 80
5 i 70
3000 6
Fa o
I 2000 4 60
1000 1o & 50
; <
. . L ' el g ’»ﬁé 40
o o o o o
(A2 DA QR R [\
- 7~ - -
|? |® 12 G
I\ QP ® ® I\
B i)

Pl 3 WA g A Ik i) A58 — 2k oA R[] 2 XU Hcdl

Fig. 3. Noise power spectrum time-frequency two-dimensional distribution and synchronize weather data.
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Fig. 4. Sea surface weather every 1 hour from August 30, 05:30 to August 30, 10:30: (a) Variation process of sea surface wind speed;

(b) variation process of sea surface rainfall rate.
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Fig. 5. Sea surface weather every 1 hour from August 30, 19:30 to August 31, 00:30: (a) Variation process of sea surface wind speed;

(b) variation process of sea surface rainfall rate.
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Fig. 6. Correlation coefficient between noise spectral level

and wind speed (absence of rainfall).
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and wind speed and rainfall (in presence of rainfall).
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Fig. 10. Schematic diagram of the noise calculation model.
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Fig. 11. Experimental measurement and model calculation

noise spectrum at different wind speeds (before modified).
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Fig. 12. Modified wind-generated noise source level (solid
line) and Harrison’ s wind-generated noise source level
(dashed line).
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Fig. 13. Experimental measurements and model calculation

noise spectrum at different wind speeds (after modified).
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Fig. 14. Measured spectral levels (dotted line) wvs. unmodi-
fied model calculation spectral levels (solid line) with/
without rainfall.
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Fig. 16. Model calculation of rain-generated noise spectral
levels (solid line) and measured rain-generated noise spec-

tral levels (dotted line) during local rainfall.
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Abstract

The wind speed and rainfall rate above the sea surface have significant effects on the ocean ambient noise,
and the noise level can be predicted by using the ocean ambient noise model combined with wind speed and
rainfall rate parameters. In this work, we study the ambient noise characteristics in the East Indian Ocean and
analyze the influences of wind speed and rainfall rate on the ocean ambient noise. The results show that the
correlation coefficient between high-band noise level and wind speed could reach 0.59 in the absence of rainfall,
that the correlation coefficient between high-band noise level and rainfall rate can reach 0.85 in the presence of
rainfall, and that the strong rainfall can increase the high-band ambient noise level by more than 6 dB. The
wind-generated noise source level formula is also modified to make it applicable to the deep-sea environment of
the East Indian Ocean, and the overall error between the model prediction of noise intensity level and the
experimental noise intensity level in intense rainfall is within 2 dB after the modification. When the model is
validated by using small-scale rainfall noise data, it is found that the noise source model using a non-uniform
rainfall noise source at the sea surface during small-scale rainfall is more accurate than using a uniform rainfall
noise source. The modified prediction model of wind-generated and rain-generated noise is important for

predicting the ocean-ambient-noise characteristics in the Indian Ocean.

Keywords: the East Indian Ocean, ocean ambient noise, rain-generated noise, wind-generated noise, noise

prediction model
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