35 1

V. 35, No. 1
2004 1 OCFEANOLOGIA ET LIMNOLOGIA SINICA Jan., 2004
%
Fsh #Ex REE £ %
( 266003)
T ER 44478 ECOMSED = M@JM%EE HERT By RN AZigE®Eg,

VTR T BiEE = fHE- RNAE- i

Hy4- Ai A

A, T s EEEE s R A IR R

HREOR, ERF, whig PHEX A F A& — ME £ 8907 e, FIR g e L
EE % AR AT BIR e

AR ATE B A

WRAFRE A9 BRI R FEOER, A BF BB AR R

HIARERFRTRTE T RE L

WA R, N AE- A3 IR, ECOMSED # 3., # &

P731
( , 2002; : ( Blurs
, 2002) berg, 2002)
( , 1995;
, 19%; Fang, 2000) ; R
( , 1998) , ,
, , 12 % 133, Axmin= 3. 57km, A% max= 5. Okm, Ay pmin=
(Liu et al, 1. 8km, Ayma= 5. 6km; Y ,
2003) 2000 11, ,
, ECOM SED
’ , M>
) , 0. 003
) ) M, 414s
1 , ;
ECOMSED Blumberg
(POM) 1 2
(ECOM) )
) , 8
, ( 3),
* , G1999043804 , 799E01 s
00080 863 , 2002A A648010 s , E-mail: xqwan@ mail ouc edu cn
:2003-03-22, : 2003-0%25



42 35
T,= QCo | WIW ECOMSED ,
’ 4 s pa ’ CD ’
1.2x10°°, | wl< 11nvs
Cp= [0.49+ 0.065|WD x107°,  1n/s <IWl< 25m/s
2. 115% 1077, | wl 225m/s
N 1180°  1190°  1200°  1210° 1220° E 117.5°  1185°  195°  1205° 1215°  1225°E
41.0° L " L iy 1 L 1 b 1 ) S r— —L 4 — £ L &.«,_: ; L 1
N ‘ S i—{}\—
40.5° 40.5° | —> Smis STl -
40.0° 400°4 L
39.5°4 39.5° L
39.0° 39.0° L
38.5° , - o
3 P 38.5° »
.\i\\\;ﬁtﬂo\ \
38.0° TGS TRyl L .
R 380° | .
N, 20570
37.5° - - 37.5°] -
370 ———— ey 3700 1
1 ( 1m) 3 3
Fig. 1 Bathymetry of the Bohai Sea, wih depth in meters Fig.3 Nomal annual wind field in August in the Bohai Sea
1180°  1190°  1200°  1210°  i220° .
LA L, E N s0"  1190°  1200° 1210°  1220°  1230°E
1: ! 4l’0n 1 | 1 1 I .__,_»_I 1
405 \» o=t *
‘ : 405° ;."' | -
! — p
40.0°4 . A 257
400°] A ey
95°] ST 0] .
»3 39.5° {2— # o
. — e )220 0 2
39.0°4 390°] ¥ 25\~ / j'_’\g/ /('23 — ,"‘2['—.1 '«'B? L
e T R0 TS =
5357 sl B sl lile T
RN T
] - = oo .
38.0° 38.0° | i ”\26\'?-5;_23 2
- ~'27\\:1_:
375%1 37.5° | '
LT
370° e T
2 42000
Fig.2  Ornhogonal cuvilinear computation grids Fig.4 BohaiSea bottom temperature distribution in sum-
mer of 2000
2000 8
[13 973” , 5 , s
) 4
(4 ’
2 )
;4
2 1)
- - 5
(2m) ( »
1) . , . 2003. 2000 ( )



- 43
1995; Liu e al, 2003), (19%) R
) , 20cm/ s ,
5 , ,
, 1959 , -
“ , , 8 \ 8 (119 42 E,
, 7 ( , 1995) , 39 09N) ( s
; 191),
118.0° Il?.U" ]2q.0° |2|l.0° 122.'0° E
N . ‘
40 5° - 5cm/s T . . >: a
400°4 b
39.5° T
39.0° r
A
385 1 r
380° =
37.5°4 3 ‘ *{_’ ]’
370° e e T T
118.0° 119.0° 120.0° 121.0° 1220° E
e
N el
4054 = Scm/s P
40.0° - 10cmvs J,»/'~""""i'_:' R it
395° »
390°) 2 7
385° : L 6
38.0°] | Fig. 6 Current direction sketch map for the Bohai embayment
37,5"41 3
370°1
5 (a) (b) - - ,
Fig.5 Summer suface circulation (a) and the summer depth
average creulation (b) in the Bohai Sea s
’ 31
M,
, ,  10cm/s, 19
1 7
M2 7 s
(1983) ) ; Mo
(1=3 ) ERTS

( 6)7



44 35
130cm s
( , 1996; Bao, 2000) ,
1 M;
Tab.1 Modeldata comparison of the M5 tidal ampliude and phase inthe Bohai Sea
(em) (deg)
116 109 7 275 267 8
8 2 10 29 299 0
61 60 1 321 313 8
61 51 10 29 298 1
6l &3 -2 ) 60 0
13 0 -7 176 176 0
20 40 0 150 160 - 10
6l &3 -2 159 154 5
130 137 -7 129 134 -5
119 119 0 125 125 0
4 50 4 83 77 6
6l 51 10 11 19 -8
55 46 9 348 359 -9
2 20 2 -8 3% 334 0
61 63 -2 28 282 6
40 41 -1 329 336 -7
113 113 0 91 91 0
% %8 -4 151 151 0
A 91 -3 287 281 6
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NUMERICAL DIAGNOSTIC SIMULATION OF SUMMERTIME TIDE- INDUCED,
WINB-DRIVEN AND THERMOHALINE CURRENTS IN THE BOHAI SEA

WAN Xiw-Quan, BAO Xiar-Wen, WU De- Xing, JIANG Hua
( Institute o Physical Oceanograhy, Laboratory f Physical Oceanography, Ocean University ¢ China, (ingdao, 266003)

Abstract The Bohai Sea is a shallow, sem#+ closed gulf with an average water depth of 18 m. A large number of numerical
studies have previously been undertaken on tide and the circulation. However, the interrelationships beween tide- induced,
wind-driven and thermohaline currents in summertime are airrently poorly undestood. Using themohaline data wlleded in Aw
gust 2000 and annual wind field data in the Bohai Sea, a three-dimensional ECOMSED model incorporating Mellor & Y amada
level 2. 5 turbulent closure model was used to diagnostically campute tide- induced residual currents, wind-driven and thermoha-
line currents in the Bohai Sea with an oithogonal curvilinear grid system. Factual topography and shore shape were both consid
ered. The results were verified using the measured data and previous model results. The results show that there was a clockwise
circulation in the middle Bohai Sea during summertime with some counter clockwise circulations in the mouth of Bohai Bay, the
middle of Liaodong Bay and the north of Bohai Strait. The trend of the summer circulations in the Bohai Bay is anticlodkwise in
the north and clockwise in the south, with a ¢ two loop’ strudure. In addition the differences betw een tide- induced residual cue
rents wind-driven and thermohaline currents were compared and analyzed. Tides and tidal currents were well reproduced, show
ing a high level of agreement with previous research. The model results indicae that in the Bohai Sea during summertime, the
tide- induced residual currents are weak while the thermohaline currents are strong and dominant.
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