B oy N, N2
#8% Bam o 5 M B Vol28, Nod
19974 7 A OCEANOLOGIA ET LIMNOLOGIA SINICA July, 1997

HRARHRAERE R E
ik EH OB

(h ER AT SRR ETIUN, BAT 210008)

RE B 19844F 8 AKLL. 1993 F 9 AR TR, E B KB XAERER, HFEMR
A ERARERERAR, BIARKMRAEREMEER, A ERAE T 8 R RAER
BB, 4SRRI WIKRIGHE T R AR R R A R i, shieesy (RIS B
MIXAER R FJLP R, BRERERRERAAWTETHRREMERROENLES. X
TERIBI, RAEFB R S8 KRG —5. W NwWXEER, B&XMBKRALRKS, 3
FEAR KA H0MA X TE BRI, T 38 RPU KW SR FE AR KR WIME &5 i SE RURIFER,. RAH
WK E PRI S, WA RBITS KA S AR TR, KAERREZERKBARNK
FRKH. ARBEEKEHBRARRTRAMWEZRE.

FREE OAKRW KB OMER EREEIT

KA — BB RBRAKMIN, RAWE KRR — NS, TR, CHENI
FEask LRV R#E AR, FEBKSY™E. WHREWMAFERERBYFEREN EEK
FER, FHWHFTE KRR KRS, RUKEZ BRI R, wEHIEE
PE, 104K, FEFE TR RGEST T R B AP T (Edkik, 1987, =
B2, 1989; XSGR, 1993; AEFWH, 1988; B, 1994). {HU EBFRIPEARKMERK
B — AR AT R, BT S EF RG], O ZRAH 8 TR R E AT
BHE, RN EMGHBMEN., ACELEKMXERSR, JHrEiEEa bR R
EHREHEAR, HRELEKHRAEREMEEER, WA RERFE#F TR,

1 ZXHEMBERIGIT
1.1 BEAER TR

F BB KM GRAB) A KENE, KEIRARZ B /NRBE A RS, X

SERM N-S AR A 5 BRI K BT EERS, S8y &2

(0§ Oh+&)u mh+£)v_0

E+ Ox M Oy a

Qu, du du_ _ 0f |
8t+u8x+vay— gax+v,,Au+F_\+jv (1)
v, v, v o L,

i at+uax+v-é-;— ay+ vAv+ F — fu

* PEBF RS IFTE 8, 930143, gk, B, HAETI19624E58, WL, BIBFRA.
W EFLHEE. fFEE.
WA HM: 1995412888, ¥EZHM: 199645H28H,



43 0 FEEE AR ORI LA U A R AL 427

Ho, AN Laplace BT; HAULKRRRAATRENM, xMERAER, y#EmAEIL, -
MEEm L w o vAH X, y B EEOKEWELFHRE; FPEHKSIEE; g hE
FIEEE; fARRASEG v KRR

FEHFRA (WSS, ERAT THE XA E R

G) u v BIE XK

[u, v] =ﬁéjih(ﬂ, V)dz 2)

(@, ) A NS HTREAG x, y A EBRET R,
(11) E\" Fvﬂgﬁﬂi‘t

1
[F\’ Fy] = m (Tw.\' - Th)ﬂ Twy - Thy) (3)

X, (1, 7,)ABE x, y BT EBRE DGR, (1, 7,) FEE X yRHT7 Y EEH
B hsrg, H:
(fuo ) = P,C)| WIWcos0, sinf)
(T o) = PuCol V] (1, V) @)
Kb, WHEBHE 10m RARRKNERE, CHREREL p AEREFE;, OINKRYE
xBIERB IS p, HWIKEE, CHBREERRE; VAIRHEKE.
(i) P&

(4, v, =0 (%)
(iv) LA FH
(a) WA A &M
. (6)
o 0OV
- puAv(E? 'a-z) = (Tw.\ﬂ Twy)
Hrp, ANEAEKYERE.
(b) BRAF &M
on 0¥
prv .6_2—7 é;- = (Tb.\s Tby) (7)

(c) MAF KM  ETAXBRORENAEN, SCEFAEE DA B RG & #E
W, B RE KR — S ATWIA . A5 R AR K A s SR e 1R

Venj, =0 (8)
Hrp, LAKMRE n AWRERET AR, KRB WA &R
Ven| L= 0
{VI ,= Vo0 ©

K, LARKBER ne X5 @)KXME; V|, AR, BRBERLRE; V(0N
5. TH RIS AL B R A
1.2 EZ2F%



428 ¥ ¥ 5 ¥ B 283

B BESFRRAZHMAE, THXBHSRAETEMG. KB R R
AX=AY=3.0X10°cm; ARAKBIMEERAY=AY= 1.0 X 10°cm. SEZH}HTREMAH
RZE BB G A #HATH O, 7 \hitRIBRA, AR 15min BRBI5 2, 5 45min
o, WREIAZ KA Imin, WHEB, E—NEEEKAN, ZHAH 3 X 3km Mg
BRABRBURB R KRR, R RTERTE R A LR ITESR, RARHEY B IEE T
%, BRERKH 1 X lkm MBS ELLR AR EG V (), RAGERAKRKIEA
FIARKMRARGELITE, MEEAEEEERIEITE.

2 HEERESW

WMEXARFERGEA TR RAEREEIRER, XpERWER, Kot#ke#
WA G FHA,  FFROB DR B A1 48 BUX T [, X FRARAE — & 7T LA 46 4% 2—3h.
Rig, BTKMEANBHES. BHIRIDEHERME, RAERRKAZEGRE, HATMES
T X T BRI B 5 U A S AT, AMEREBZM X R BHETENE, kY

_____ .. S Y e e ey a
e e /o — ‘/‘/"_ P R e
e Ml e A e

e N e .. .
\./////////‘//. j(fﬁ -///:::://-:.
'////////_/// . I P
WP S P Sl L B
NP P P g )

N N M T e e a am e e e e PRI L KL, AW
:///.////‘//// ’’’’’’ e e -/:;/5: /
S T e v f,,bi. . .//“// .
e sy ot e~ ,./ // .
./’ft/./.// ° ottt e e At o ‘}// ‘L
:,.//////.,../-.../,- ”””” o /_._
e : P U it . .
/‘/‘/‘/f//”// . Ly P
R e - I B g
S T e v -
PPV o v .
“r
o,
....... * o b L T T S
. » P
- {*__(“‘: L A B R
P e vy R L A A
. . . . L A I A ¥R .
: i > v . jcm « . P <
P A N . [} “ 0 e e
'#-nl—v—’)'a“\i‘- L A VT
PR PP LV I P
\-vﬂﬂﬁ“\'\‘“‘* . L. :::f«—, .
LI L S T S F
] .
A N N A Tt M 44*«,-Ei(#}3
- . ..
LI A R A :‘: {‘":::.KI"“A’.'
AR B A T . . - -:‘*\’ :
S a < v . ¥ ow e e - Vo -y
N 4 . cy .« wx ¢ Rl B S S S A S
LA T T NPV . -
PN owx W4y 4 v ¥ A
. w . 5 1‘—". P2 TR e
* A ) ¢
R s v “ Thr e
C e . N e .
-"‘-“@s‘_,, v - .

K1 k#l. RAR 100 m/s NERSFEA T 1h(a). 24h(b) EilHi 7
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East Taihu Lake in the case of 10.0m/s speed, NE direction of wind
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NUMERICAL ANALOGUE OF WIND-DRIVEN CURRENT IN
EAST TAIHU LAKE BY INLAY-MESH MODEL

Jiang Jiahu, Huang Qun

(Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008)

Abstract Based on the water level data of East Taihu Lake on August 1984, and
the lake current data of Taihu Lake on september 1993, this paper discusses
application of the method of numerical inlay to set up an inlay-mesh model of the
characteristics of East Taihu Lake's wind~driven currents in various wind regimes.

Taihu Lake (30°55'40"—31°32'58"N and 119°52'32"—120°36'10"E) is one of
the famous five fresh water lakes in China, and the largest lake in Jiangsu Province.
East Taihu Lake is a shallow water bay on the east part of Taihu Lake, and has area
of 130.0km’, maximum depth of 1.3m, mean depth of 0.9m and volume of 1.81 x 10°
m.

Based on the shallow water characteristics of Taihu Lake, the continuity equation
and the momentum equations in Cartesian coordinates can be written as

o B+ Hu dh+Hv
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where A is Laplace operator. Here (x, y, z) form the right-hand coordinate system (x
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is eastwards, y is northwards, z is positive upward with the origin at the lake surface),
u, v the horizontal velocity component, f the Coriolis' parameter which can be
assumed to be constant, g the acceleration of gravity, v, the vertical eddy viscosity,
h = h(x, y) is the water depth, ¢ the amplitude of lake surface waves.
The boundary conditions are given as
Ven|, =0 (2)

where L is the coast of Taihu Lake, n tllle vector normal to the surface of the coast
of Taihu Lake, ¥V = (u, v) the lake current.

Ven|, =0

Vi, = Ve )
where L, is the coast of East Taihu Lake, n has the same meaning with that in
formula (2), V(1) the lake current on the water boundary.

The results showed that the wind on the lake arca determines the water current
types and distribution; that opposite direction winds cause the opposite rotation gyres.
The direction of wind-driven current is almost the same as the wind direction during
the early period of wind forcing (Fig. 1). The stable wind—driven current is the
resultant combination of some gyres and coastal currents in the lake (Fig.2). In the
case of NW wind, the water of West Taihu Lake flows into East Taihu Lake, and
generate some gyres there, so that the polluted water from West Taihu Lake may
remain in East Taihu Lake. In the case of SE wind, the water of East Taihu Lake
flows into West Taihu Lake. In this case, East Taihu Lake is not influenced by the
polluted water of West Taihu Lake. Wind—driven current is the important factor in
summer which causes the water quality of East Taihu Lake to be of higher quality
than that of West Taihu Lake, and the cyanobcteria bloom in West Taihu Lake to be
heavier than that in East Taihu Lake.
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