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Table 1. Environment parameters of simulation.
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Fig. 2. (color online) The vertical array response of ambient noise calculated by two models: (a) Source depth

zs = 0.1 m; (b) zs =2 m.
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Fig. 3. (color online) (a) The vertical array response, (b) equivalent seabed reflection loss of 250 Hz ambient

noise when the source depth is different.
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Fig. 9. The mean sound speed profile during the ex-

periment.
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Fig. 10. (color online) The spectrum of ambient noise at various depths.
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Fig. 11. The change of vertical array response of ambient noise with different frequencies.
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Table 2. The range of parameters for inversion and the inversion results.

2 FEAL Mg 2 [ Kl 1 s K 2 [

R P (HEIEEE0.1)  (MAEERESE) (RIS
A /m-s™1 1550—1800 1600.9 1628 1589 1591
¥ g.cm ™3 1.5—2.0 1.79 1.99 1.69 1.78
HIRAL/dB/A 0—0.5 0.29 0.49 0.34 0.35
Ti % — — — 1.98 0.96
RE A (200 Hz) 0—8 — — 4.2 5.9
WRFEYIME (275 Hz) 0—8 — — 5.5 4.7
REEME (350 Hz) 0—38 — — 4.5 3.8
REIIME (425 Hz) 0—8 — — 1.4 0.48
WREERIME (500 Hz) 0—8 — — 2.8 0.5
REIME (525 Haz) 0—38 — — 2.0 2.5
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Fig. 12. The value change of parameters for inversion with number of iteration (data 1).
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Fig. 13. The value change of parameters for inversion with number of iteration (data 2).
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Fig. 14. The experimental results compared to the predicted results evaluated at inverted value (data 1).
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Ocean ambient noise model considering depth

*

distribution of source and geo-acoustic inversion
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Abstract

An ocean ambient noise model is established considering source depth distribution. The model is used to analyze
the effect of source depth on the vertical characteristics of ambient noise field. The analyses are explained and validated
by normal mode theory. The energy of normal mode excited changes with source depth. Effects of different order normal
modes are different. The high order modes raise up the equivalent seabed reflection loss, whereas the low order modes
depress it. It is found that the seabed sound speed, density and source depth all have significant influences on equivalent
seabed reflection loss at large grazing angles. So the source depth should be taken into account and the model is used
in geo-acoustic inversion. Two sets of experimental data in a bandwidth of 200-525 Hz are used to obtain geo-acoustic
parameters. The results show that the geo-acoustic parameters inverted from ocean ambient noise and from sound
propagation data are similar. The mean value of inverted source depth tends to be smaller as frequency increases, which
demonstrates that wind waves become dominant over ship noise. The average of inverted source depth values in the band
(>400 Hz) is very small when sea state is higher than grade 3, which is consistent with the result from the Monahan’s
bubble theory.
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