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Influences of velocity profiles on the spatial correlation
of low-frequency sound field in shallow water
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Abstract: Aiming at the influence of velocity profiles on the spatial correlation of low-frequency sound field in shallow
water, the variation of spatial correlation under different velocity gradients and different array element intervals is simulated
and analyzed by using the RAM program, which is based on the parabolic equation. Simulation results show that with the
increase of positive velocity gradient, the vertical correlation coefficient decays more slowly and the horizontal-longitudinal
correlation coefficient decays faster, both the vertical and the horizontal-longitudinal correlation lengths fluctuate violently;
with the increase of the negative velocity gradient, the vertical correlation coefficient decays faster and the horizon-

tal-longitudinal correlation coefficient decays more slowly, the correlation length of both types fluctuates slowly.
Key words: shallow water sound field; parabolic equation; velocity profiles; spatial correlation
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Fig.1 Shallow water model used in numerical simulation
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Table 1 Velocity parameters in spatial correlation analysis
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Fig.2 The variation curve of vertical correlation coefficients
under different velocity gradients
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Fig.3 The variation curve of vertical correlation coefficients
under different positive velocity gradients
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Fig.4 The variation curve of vertical correlation coefficients
under different negative velocity gradients
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Fig.5 The variation curve of vertical correlation length under
different sound speeds at the bottom of seawater and the
sound speed of 1 500 m-s"at the surface of the seawater
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Fig.6 The variation curve of vertical correlation length under
different sound speeds at the bottom of seawater and the
sound speed at the surface of seawater is 1 520 m-s™

WL 5. 6 KRR UKL, A
LR LT, BEE LA AR E AR, EEAM

KK JE LI RGN, FINEA R AR
PEs 7R o A0 AL T AR TR BRI, A
FEAE IR R, T B ARSI BE RN, [FE —
[KEiR, (EARIRIL R LS., ik 2R E
76 1500 m-s B, IEF B IIBOL T, BE& K
JECHE A G R, EEAERKEM 102 m 2R L
F2)14.2 m; FEAFEEBEE TR, BEEBKZRE S
RN, TEEMHRKEMN 102m 2R TFFER
9.2 mo T 4ig/KZZR M FHELE 1520 mes B, 1B/
R G OLS, BEE R AR, R
KM 10.6 mARR T3] 14.6 m; 757 3BT,
6 5 5 7K 2 TR0 R RO ) T LA DR BE
10.6 m AR FPEZE 10.1 mo A W, 2435 /K /2 11 75
B, HEEAHR R NE RS TG .
2.2 IKFEYEIEE ST
22,1 AFEFEHESAG T KRR R E T
TE 2.1 50 75 o 23 A0 0 7 3% 3 BRSO
PESZA B REAE b, AT AT KON R AE ¢ R 8
TEAF BB AR R AR . B 7 40 THER 1
P EIREE R, FAEESA R 1 H SRR,
IEFETEBRE . SR TR BRI, 73 (MK Gh TR AH %
FAU A B 0 5 22 B T a] K P G a) BE S AR
LA DL

1.0

ST TIESS
g8 &

<
o
T

0 0 ll() 2IO 3IO 4IO 50
BTG 55 % I TE R ACT A B8 /m
B 7RI A RE T AT AR S A 2

Fig.7 The variation curve of horizontal-longitudinal correlation
coefficients under different velocity gradients
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Fig.8 The variation curve of horizontal-longitudinal correlation

coefficients under different positive velocity gradients
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Fig.9 The variation curve of horizontal-longitudinal correlation
coefficients under different negative velocity gradients
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