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Fig.5(a) The propagation of acoustic energy flux in Fig.1 ocean environment



0 2 4 6 8
A 3B & /km

[ 5(b) COMSOL 5 COUPLE #52Y fi 4% 4% 45 2% i 2% Bl (5 YRR E 350m)
Fig 5(b) Transmission loss of COMSOL and COUPLE models (receive
depth is 30m)

X T 2 MR IR AR R LA R, B 6(a) NPT LA R
R R K. 1B 6(b) NIEZIEREEN 30m, COMSOL 5
COUPLE BB () ELAG B AL ki 2k 2R 18], 202k, St
REERA HIAFIF COUPLE LAY 43 A7 B A7 30 LA e A5 10

0 2 4 6 8
A3 & /km

[l 5(c) COMSOL 5 DGMCM #73Y f AL 4451 % i £ P (5 YR B2 2 30m)
Fig 5(c) Transmission loss of COMSOL and COUPLE models (receive
depth is 30m)

BB R AR LRI . B 6(c) NEZIFEEN 50m,
COMSOL 5 DGMCM #2814 BEAR B FfE kR th 4 B, ¥
B EEL N DGMCM 25 LG B AL & I e ih 26 .

m T T T T T T T T |
or ]
-100t e .
200} - ]
-300+ O \: —
400+ Sl W OVENRSS
-500 Yol VSRTRIR N\ TN RN R -
-600 e T N e N e T NN
700} Y L N VR
-800 | " / /0 W B S NSRRI AN -
-900 il /) (R TR NN NN NN S N[ NN
-1000}+ T e e P A A A /I \ VRS N NSNS NN, NINIOSANR NI RN NN .
1100 &— 1 1 1 1 1 1 1 [
0 500 1000 1500 2000 2500 3000 3500 4000m
I 6(a) 18] 2 iHARBE R R ]
Fig.6(a) The propagation of acoustic energy flux in Fig.2 ocean environment

jas] jas}

o o

= ~

+« w

& &

B R

A 2E & Skem

6(b) COMSOL 5 COUPLE A3 B [ A48 452 Hh 22 I (7 YR 29 50m)
Fig 6(b) Transmission loss of COMSOL and COUPLE models (receive
depth is 50m)

XT3 MR B R, B 7(a) T LA R
HIERER R . B 7(b) NIEZIREEN 50m, COMSOL 5
COUPLE LM HAR BRI AE Bk th R, 20t 2 A
FI RAM #5588 53 5475 FLAS B AL Bk i 2k . 11 7(c) a2

AP BE ) Skem
[ 6(c) COMSOL 5 COUPLE #57 frt) £ 47545 2% ff 28 I (5 Y5 ER £y 50m)
Fig 6(c) Transmission loss of COMSOL and COUPLE models (receive
depth is 50m)
REEZ 50m, COMSOL 5 DGMCM 7Y 47 FL15 31 () 44 R 45
KR, WALy DGMCM KA () FL15 2 i) 44 451 2k
2% .



m 1 T T T |-
0 B \"’\\ —- ~ o A g N
o T ST *K*?"r”* o
300F NN X SN T \"“ S i
00 [T N7 e A - |
S00E [T N N e N _.,._./,_.‘»”7_._.1- i
-600F [} \ N\ A AN TR e == s
-700+ k MBI & T e N R A 3,,. el
-800 RN = e ) f g —— .
-900F [V V) NN = . ]
-1000 - ; -
211001 ] 1 | ] 1 1 1 L d
0 500 1000 1500 2000 2500 3000 3500 4000m
P 7(a) 18] 3 AR R R
Fig.7(a) The propagation of acoustic energy flux in Fig.3 ocean environment
40 v 40
50 ¢ 50t
= =
& 60T & 60T
= =y
@& 70t & 70t
Tt Tt
90 90
0 1 2 3 4 0 1 2 3 4
A 36 B /km AP 52 # /km
7(b) COMSOL 5 COUPLE #2 ff) 44 1 453 5% i 2% B (P YRR 4 50m) [ 7(c) COMSOL 5 DGMCM RS {44 3 45 2% i 22 B (P YRR 4 50m)
Fig 7(b) Transmission loss of COMSOL and COUPLE models (receive Fig 7(c) Transmission loss of COMSOL and DGMCM models (receive
depth is 50m) depth is 50m)

W F B 4 IR R LS R, B 8(a)y AT L 45 R R 305 AR B AR B 28 . | 8(c) M2 IRERN
RIS R . B 8(b) NEESZIRE N 50m, COMSOL 5 50m, COMSOL 5 DGMCM U 4j5 ELA5 3] (h) 4% 345 Ok il 2%
RAM 1R B B AL 330 2k th 28 I, 4 26 F RAM B, Wty DGMCM BEAL (G B BIAE G o ih 25

m 1 T T T T T T T T
or == AN O Ty A, N
_ | —"\\ & T \\ e - ]
_%88 | /\—\\\\ 3 \ -\—\—'\—‘/ R / /‘“;::7‘ L\ ) a
-300} A e —'\-7 /_/_/ "
400 3 t\\\\\\\%"\\_/;}& s &
500} \ )\\"\\\ N ’\ . , -
-600 N _\:.\\\“\\ 7]
-700}F \L{L-Q‘-\ ~ T =
-800 | NS 7 3 B n
-900 -
-1000+ =
1100 —1 ] ] 1 1 1 ] ] 1
0 500 1000 1500 2000 2500 3000 3500 4000m
&1 8(a) P 4 g rE R AL A AR A
Fig.8(a) The propagation of acoustic energy flux in Fig.4 ocean environment
40
0 o 50
= o
2 2 @
% & 70
pd R
80
90 ! %0 ‘ ‘ .
0 1 2 3 4 0 1 2 3 4
K F-HE B /km K- 2E & /km
8(b) COMSOL 5 COUPLE #E2 ff) 4% 1 453 2k il 2% Bl (P YRR B 29 50m) <] 8(c) COMSOL 5 DGMCM HL5 ff) i 1 451 2K il 28 14 (75 IR B2 9 50m)
Fig 8(b) Transmission loss of COMSOL and COUPLE models (receive Fig 8(c) Transmission loss of COMSOL and DGMCM models (receive

depth is 50m) depth is 50m)



&t

ML FH 45 Rl LIS, J8id COMSOL i /g A 248
Bl F R DU S P AR SRR, HLA5 RS e PR B R
BUR I AR IR B 56 AW 5 o [RIIN S8 I P e IR K 7 17 R B ]
DAWREE A B A1 L 5 SR UL IE 2 W] DASE A5 e 7 2 P A9 3
SR N FEIR, A8 AN 22 52 51 X A3 180 SRS 5 70 1 5 7 77
TKJZ VLR P B B R

e 3 WA [ e 7K T JER BELATT LU ) SR A SR A A3 21
PRSI M2 BT DG, AR 1L B 3 RK IR
PHITLE BN AR SR BT v, el T AR SO o P AR R )
UM OS2I S, R COMSOL R B4 21 1 45 SR 45
K514 COUPLE #M Ll K RAM BRI HY 45 53 58 42 W)
o AHRMTERERL 2, KR 4 K- BT LR i il

T, BT ARG RS T g A AU R, AT
(% Fh R i 2 Il AT DU AR AR S8 7 i I 3 4 R AR
2 Ft COMSOL #if7 515 th L 4 R m . O T 3kl
Fi COMSOL 1£ 5l /K - I FHHT L SR IR 555
P BLaE R HERATE, MR BRI A 10 45 RS & R R PRl &
fa IEP AR (DGMCM AL {75 FCRS Y A 45 R BEAT T3 EE .
SERAT Y, J2 PP R0 SRS 0L AR R i 2 W 65

B

JECI 5 AR SCFEMASE R 3E 4T 5 U B61E A DGMCMAR # ) 8
BB LTFHIRR
SR

(1] %, SRR A RIEE A S BUA BRI, 52224,
39(3), 295-308 (2014)






