40 3 Vol.40, No.3
2009 5 OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2009
%
1 2 1 2
(1. 266071, 100049;
2. 266071)
2005  4—7
b 4 s
40 m , 1 m/s, ,
P731.21
Andaman ,
(Osborne et al,1980) ,
, (
, 2005) , ,
, , (Jackson et al, 2004)
, ( )
; ( )
( , 2005) “ ,
”” (Duda et al, 2004; Ramp et al,2004)
( , 2002; , 2005"; Fan et al,
, 2008), ,
> Lien , :
(2005) ) >
* 863 , 2006AA09A109-2 KZCX1-YW-12 , E-mail:

keziming@ms.qdio.ac.cn
: R , E-mail:bsyin@ms.qdio.ac.cn

1) ,2005. . , 17—21
:2008-10-05, :2009-02-14

>



270 40
, 23 0h 6h,24 ( ) ,
“ 77 (WCIWE) 2005 , -25 m (
4 2005 10 , ) , Sm 6 h 25
, min 6 h 37 min, , 12 min
, 24 6 h 25 min,
-26 m 6 h 31 min —-61 m
s 6 h 37 min, -23m
1 12 min, 4 25 m
2005 4 16 2005 7 , 6 h 51 min, 7 h
20, 07 min, 7 h 26 min, 8 h 06 min
, 120 m 13 min 25 min , 24
(112°E, 19°50'N) 1
(T) 4 23 24 , 5
(S/T) ADCP (T) ( 25 m)
(S/T) 29 R )
, 24 -25m
1 ,
min, 10 min —61m 24 —25m R
—25m s
231007°E 198° 1(')9° 1'10° 1}1° 1}2D 11I3° 1}4° 115 —20m,
N 4 23
21 24
21°F ’ ’
-25m >
20°F
197 ( Y(Jackson et al , 2004)
18°F ’
17°
1 1ol
Fig.1 The topography of the study area
2
2.1
Jackson
(Jackson et al,
2004) -70
5 s 0 Zl‘a (lj ‘I) II2 1I5 II8 2‘1 2I4
) I ]/ h
7, 4 23 2 2005 4 23 24
2 R 4 Fig.2 The undulation at 24  isotherm



3 271
s KDV 5 ,
732 m, 1.5 m/s 4 min
(Jackson et al , 2004) ),
2 s ) )
Duda (Fang et al, 1999; Duda et al,
2004; Gill, 1982)
( 40 h),
3 5 > >
4 23 4h S5Sh ),
-20m -20 fht
-30
~30m 0.1 /m —40m _40 100
0.02 /m -50 50 ~
= @
( ), % -6 0 g
, =40 m % 770 7
25.5 : 4 m 7= s0 %
~g0 yARNEGYES
-40m -75m ~100 -100
—-4m -35m -110 , s oY,
0 2 4 6 8 10121416 18 20 22 24
I 18]/ h
40 m J 1]/
4 4 23 (u )
-10F [ s 5
=20t P i 3 B \; —20cm/s 20 cm/s
~30} ) , cm/s
§ 20 : Fig.4 The variation of eastward baroclinic currents on Apr. 23"
2 IR /
™ _sol W IRSE S P W BIA I~
//
-60} /& -
_70 r — - - - —_~
21.0 22.0 23.0 24.0 25.0 26.0 l‘{j
=]
WL/ C N
eS|
3.4 23 i
4 23 4h 5h
; 6 h 31 min( )

Fig.3 The thermal structure of section before and after the
arrival of the first internal solitary waves on April 23

2.2
ADCP
10 min,
( 20 min,

I 18]/ h

5 4 23 v )

—-20—20 cm/s

s cm/s
Fig.5 The variation of northward baroclinic currents on Apr. 23"



272

40
0.2 m/s or
20l 2 — IEZR Uy 1) R s 4 I
4 5’ 4 » ( ) ( ; ———— IEAb 77 1Ay A T 5 1
u Vv -40}
) 4 5 , £
w® -60}
6 h 20 min s u %
4 v (9, T
, -100f S
11 h , -90 m ~120 ) . , , S
70 m 1m/s 11h -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
16 h , 60 70 /e
, -60 m -70 m
v ( 5 6 2005 4 23 6 30 |,
’ ’ . Fig.6 The baroclinic currents profile at 18:30 pm, April 23,
2 6 h 20 min 2005
11h, )
, 11h
16 h, 2 24
, (Jeans et al, 2001), KDV
, KDV ,
-30m , 40 ) R
m, )
-70 m, 7 ,6h  18h,
-90m -70m )
. 64 23 180
6 h 50 min
b B 7
0.8 m/s NN
3 itig
1.1 m/s, 0.5 m/s,
, 4 23
R 14 4
—4m -70m ;=90m -110m 17 4 30
4 5 , Apel
3.5
~ 30 —= 100cm/s
2 25
f; 2.0 Qi e e e e s
s
£ _ WMMW%MMWM% -y
03 3 8 10 12 4 3 8
/h
7 4 23 6h 18h, ;
( cm/s)

Fig.7 The vector quantities of baroclinic currents



273
(Jackson et al , 2004) —35m(
Apel (Apel et al, 1985), ), ( 2m/s)
R —20m R
R (2005)
s 4
; 5 , ;
(Lien, 2005 et al; Hsu et al, 2000),
, Ramp  (2004) , ,
. 4 iR
, Jackson  (2004) South China Sea
MODIS s 3 s >
1983 6 23 2003 7 7
2003 7 9 ASTER ( )
2000 7 26 , ( )
, 4
, 40 m , 1 m/s,
, 732 m, 1.5 m/s,
) s , , 2005.
, 50(13): 1400—1404
’ s , 2005.
4 5, , 1--300
( 7 8 ), , 2002. >
, 1—205
Apel J R, Holbrook J R, Liu Antony K et al, 1985. The Sulu Sea
Bragg ( ’ 2005)1) i1n6t:nal soliton experiment. J Phys Oceanogr, 15: 1625—
» Apel  (1985)  Sulu Duda T F, Lynch J F, Irish J D et al, 2004. Internal tide and
> nonlinear internal wave behavior at the continental slope in
-100  —200m( ), the northern South China Sea. IEEE J Oceanic Eng, 29(4):
(  1m/s) ~40  —100 m; Fan  (2008) 1105—1130
Fan Zhisong, Zhang Yuanling, Song Mei, 2008. A study of SAR
(20°30'N, 114°E) remote sensing of internal solitary waves in the north of the
, 8 South China Sea: I. Simulation of internal tide transforma-

1) ,2005. . , 17—21



274

40

tion. Acta Oceanologica Sinica, 27(4): 39—56

Fan Zhisong, Zhang Yuanling, Song Mei, 2008. A study of SAR
remote sensing of internal solitary waves in the north of the
South China Sea: II. Simulation of SAR signatures of inter-
nal solitary waves. Acta Oceanologica Sinica, 27(5): 36—48

Fang G H, Kwok Y K, Yu K J et al, 1999. Numerical simulation
of principal tidal constituents in the South China Sea, Gulf
of Tonkin and Gulf of Thailand. Continental Shelf Res,
19(7): 845—869

Gill A E, 1982. Atmosphere-Ocean Dynamics. Orlando, FL:
Academic, 50—105

Hsu M-K, Liu A K, 2000. Nonlinear internal waves in the South
China Sea. Can J Remote Sens, 26: 72—381

Jackson C R, Apel J R, 2004. An atlas of oceanic internal solitary

waves(http://atlas.cms.udel.edu/), South China Sea: 371—392

Jeans D R G, Sherwin T J, 2001. The variability of strongly
non-linear solitary internal waves observed during an up-
welling season on the Portuguese shelf. Continental Shelf
Research, 21: 1855—1878

Lien R-C, Tang T Y, Chang M H, 2005. Energy of nonlinear in-
ternal waves in the South China Sea. Geophys Res Lett,
32(5): LO5615

Osborne A R, Burch T L, 1980. Internal solitons in the Andaman
Sea. Science, 208: 451—460

Ramp S R, Tang T Y, Duda T F et al. 2004. Internal solitons in
the Northeastern South China Sea. Part I: Sources and deep
water propagation. IEEE J of Oceanic Engineering, 29(4):
1157—1181

THE CHARACTERISTICS OF INTERNAL SOLITARY WAVES
AT WENCHANG IN THE SOUTH CHINA SEA

KE Zi-Ming', YIN Bao-Shu?,

XU Zhen-Hua',

HOU Yi-Jun®

(1. Institute of Oceanology, Chinese Academy of Sciences, Key Laboratory of Ocean Circulation and Waves, Chinese Academy of Sci-
ence ,Qingdao, 266071; Graduate University of Chinese Academy of Sciences, Beijing,100049; 2. Institute of Oceanology, Chinese
Academy of Science; Key Laboratory of Ocean Circulation and Waves, Chinese Academy of Science, Qingdao,266071)

Abstract

Thermistor chains and acoustic Doppler current profiles were deployed at the east of Hainan Island to ex-

amine the thermal and hydrodynamic structure of the Wenchang Shelf. These instruments sampled temperature every min-

ute and current velocity every 10 min from April 17" to July 21 in 2005. Analysis of the time series revealed that the in situ

data were dominated by internal solitary wave packets signals. We found large-amplitude nonlinear internal solitary waves

at the end of April and they propagated to the southwest paralleling with the isobaths in this area. They probably resulted

from the local shelf break and were rarely observed in SAR data.
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