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Analysis and simulation of acoustic propagation affected by
thermocline in deep water based on Argo data
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Abstract: Based on gridded Argo data, the distribution feature of thermocline in a small sea area to south of Japan is
analyzed, and the results of which show that the double thermocline structure of permanent and seasonal thermocline
are obvious. Then the UMPE acoustic model is used to analyze and simulate the impact of thermocline on acoustic
transmission loss. The results show that: two sound speed profiles with the same changing trends result in the same
transmission loss; when the source is put at the small depth in summer, the TL is great in the small circle area with the
source as the centre; when the depth of the source is greater, the impact of thermocline on acoustic propagation is

smaller; and the impact on high frequencies is greater than on low frequencies.
Key words: University of Miami Parabolic Equation(UMPE) model; thermocline; water acoustic propagation

0 5l &

P RS KRG DR . KR
KIZES VIRERCE A2 oK =oK)z BT
B, 7 AR R MR ) S R
Rt S5 RN KPS A R 0 225, TR ELAE 5 LT 16
(¥ P AT R IR R Z o PR ER 2 4R K
I T ELRR L BRI, R D i k= Ak
TR JZ o FKF S AEHEE TRE . e R M A it
MR A ) 2 N TS, DITT i

U5 B #A: 2013-08-15; &7 HHA: 2013-11-13

EEWB: HEKBREEIES Y5 H (41276088)

EFE N hE(1981—), U5, WWRE BN, LA, BRI b i
VEIRIEE 7R 1) [

BiIfEE: ¥), E-mail: dugulengfeng@hrbeu.edu.cn

INESRERN LT 3R IR E XA 75 37 70 AT R 3 5% )
(IR EL A B R R 2 i SRS F AN

P AE ORI P AR BRI 1 T AR, 8K
JEWIERS . BT C&m AN Do Tkl k2
XA R (E EESS, E
R Bruce et al™) 2 Sz BRI, 24D
TR B, HBA PR X A N SR AR A
FESAT 7 37y R ) 22 52 o

ARHT Argo SEMELHE, 3T H A LIRS /MG
BRI X (R R 2 N R I 3 — X B R R R e ok
FERAL, bSLRBELE 350~375 m A, SRRk
200~250 m; ZFE R ERHE TG A0 LA il
*, EFWAERRER. FERH Har D bl E N 2
FAEI I UMPE BRI 04 . H AR R
IEE, WFICRERZ XS K R A 3R A0 R R, XK
NI ANRAT A KB B B N



114 PR

BN

2014 4F

1 UMPE /K i

UMPE A7) 2 1 6 [0 25 K2 e 42 B 7
Bie Ik G R () — B A S YAy R . S
Pyt Tappert F. D5 NHEAT/K A5 AL 3 2200
T, L I A (E A R 5 Y A ) 7 FEAR T (PE
models)*™”. ALK F T ¥ Helmholtz 7572 «

10 ap) 10°p p 2.

=\ r £ s T =k (r, 2, @) p=

rar (” o[t R ag e e aar=
~4nPS(E-F,)

p(r, 2,0, 00)=p(r,z, p)e™" )

K plryz, 0,00 HFEE: r HIEE; o NEBE;
z NIKIK: k=wlcy b Z % W n(rze)=
cole(r,z, @) R TR SE,  c(r, 2, 0) N 7HH;
zg AFRITIEIREE, X, M Ri(r =0, z=z,). WARMIIE
B

plrz, ¢)=R)\/§y/(r, z, @)’ 3)

Y r=Ro I, [w|=L |p|=B , Eit T E A2y i
SRR 7 R

2 2 2
a—l//+2ikoa‘//: L 8(//}61//+
or’ or rop* o

- 1 (4)
kO (}’l _1+W)l//:0

Fep i, xR AR BE, 153
Yy Y T eI

oy _ i Oy 2i,,

ﬁ—z—kog“‘k—o(”l Dy ()

IR U ) T TN & 23 i LA QLY o RFS
(PE/SSF™) i1

A
IkOI H,,(r")dr'

w(r+Ar)=e w(r) (6)

B 6)ICNF EFRILA(3), LA A K

A R RO, GE R, SHME AT
P 29 AL R S p R . Ry R—D IS
LR R BRI R L. A SO SR R 2
X K A IR AR R (54, SR 200 Hz (RAR A 5,
{7 T D AR (IR ATUA S I 65 A S 2 o 1 LA 2% B
WIIBRE] T R PIIR A, a5 T iR A A,
HCR T UMPE $l 0B P48 B o hnad & T WF 53
A S R B AL R B 3«

2 mERJE N AR AL

ARSCAF R A [E Argo S O AR 1A%

P HHE™, I Akima SR K b B0 5 [ BE 1
m REE B b, JFR IR BB R I R ER R, AT
A ARG /N B S R 2 i 2R AT o 3k P e 47
R IR 2 IR I (I >200 m) 3 BR 2 40
#EE R 0.02 °C/m, Z=51EELE N 0.05 °C/m. A
SR T ARBILR SR AR, R R A A £ 5
W, 4 R 2 A2 R R 2 R AU G — i
0.02 °C/m. EXPAN I REAT 20 Fr (A B 1 o) o

128°E 130°E 132°E 134°E 136°E 138°E

P 1 AR LR

Fig.1 Section positions in the sea area to the south of Japan
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