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Tab. 1 The relation between the coefficents and the Eulerian
residual currents in Hangzhou Bay
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Fig. 4 The Lagrangian residual currents during M, period in Hangzhou Bay
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Fig. 5 The transport tracks of water particles during a M, tidal period
in Hangzhou Bay

a. REOR(ERIERK; b RE6HUREIELE.

BET-MAHANRBHEY (EERLPE—EL ERRES), AKknS5E 2P
T, RRRBEINEIEAX 20km 24, FHREAHERONKENREERER, Btk
HBRANINBE, RKENRASIEER/D, HHERE, #EL% 2kn £4, &
FLOERVRERERR 4 MRRRRERSZSRN BB ABEA, AT ERAN
IR H F 8k & AR, BB R g7 B R H — B,

4 i

41 MR BBRARENFHNBRERRTA: (1D ZBWHKREERBA B ¥ R



260 ® ®# 5 # @& 26 %

ZEWYK TR TR BB P A, MR R R PR £ T
e Mo BAMERUMA 46em/s, JLHGH A= RCR AR PELL R B IR A B ¥
SH s UTRRE Y., (2) SRR &ML S BORRART & Mo
(3) MK IRBH e R R AT A BEAVBRBEARS R, (4) RHER ) R RPN B B 4
FARBTHENEERA, (5) RETRABRRAIESTHRY 15—20cm/s H%k
o BUNBAIDEERIID, KITQOBRM ZBEILEE KRS D AR E TR
BIZM, (6) MR, O MEKE & VO B/ h— B4, B MEE S,

42 BUMBSHIRS B B RS Hk O T MR SRR St RN, B TR bR
OIS & S R AR, RERERREHE XMHERANED, BTHMEY
e, R, — A R AR AR BE T T — MR E SUE, HAR #h% 10—20
km, TOARFKR S G4 1—3km,

43 BB B S SHRE RSB E R, RHEASR, JOREES—F, K
B A BARISNE B 04 85, MR AL 2 A % AR AL RTAL B o R ALl 0 X,
T 00 S M HABEL 4, PP 47 [, B AR H AR AR — A E 2% 40km, OB BT
TR SR R M ), R AL B B BN o

g % X W

EXEHET, 1992, BE=SEEYTERATNBETE, T SEERFEER, 22(3): 19,

FHEBURR, 1993, RMNBPHE=EBEEDLEES5ME, 24(1): 8—15,

EHEE, 1985, FINBBRENIMRSIGER ERLBREIR, T4 421—422,

FHEHNE, 1986, HIMERGHITR, BRSME, 18(1): 2837,

FRES, 1988, MEZHR KN H {KROSMERR, 10(1): 31-37,

YW TR, 1988, DIMMTIRE T MBS SRR, IR, 10(5): 54530,

Feng, S., 1987, A three-dimensional weakly nonlinear model of tide-induced Lagrangian residual and
mass-transport with an application to the Boahai Sea, In Three-diménsional Models of Marine
and Estuarine Dypamics, by Nihoul and Jamart, Elsevier Science Pub. Com. (Amsterdam, Ox-
ford, New York), pp. 471—488.

Longuet-Higgins, M. S., 1969, On the transport of mass by time-varying ocean currents, Deep-Sca
Res., 16:431—447,

‘Oonishi, Y., 1977, A numerical study on the tidal residual flow, J. Oceanol. Soe, Jpn., 33:207—218,

Tee, K. T., 1976, Tide-induced residual current, a 2-D nonlinear numerical tidal model, J. Mar,
Res., 34: 603—628.

Tee, K. T., 1977, Tide-induced residual current
anogr., T: 396—462.

Zimmerman, J. T. F., 1979, On the Euler-Lagrangian transformation and the stokes’ drift in the

verification of a numerical model, J, Phys. Oce-

presence of oscillatory and residual currents, Decp-See Res., 26:505—520.



3 ZFHRE: NBERBRRBRETE 261

NUMERICAL MODELING OF RESIDUAL CURRENTS
IN HANGZHOU BAY

Li Shenduo, Sun Weiyang
(Institute of Estuarine and Caasral Research, East China Normal University, Shanghai 200062)

ABSTRACT

After using a 3-dimensional hydrodynamic numerical model on o-coordinate to
simulate tidal movements in Hangzhou Bay, the tide-induced Eulerian residual cur-
rents were calculated (by averaging current vectors in M, tidal periods) for use in
computer test runs on their mechanism and the effects of river runoff. Maximum
Eulerian residual current of about 46.0cm/s was obtained at the bay head where the
topography was quite complex. Normally the velocities were less than S5cm/s and
directed northeastward to the outer sea. In the south of the bay mouth, they were
mainly southward. There were several small residual eddies along the northern co-
ast, and a strong clockwise circulation at the bay head. Test runs indicate that re-
sidual currents are mainly due to the non-linear advection terms in the momentum
equations, namely inertia effects induced by topographic variation. The Changjiang
River runoff affects significantly the residual currents at the bay mouth and near the
northern shore of the Bay. The Qiantang River runoff can cause a 10cm/s increase
(from the normal lcm/s), in residual current velocities during flood period and ma-
ximum discharge. Lagrangian residual currents, residual drifts and tracks of water
particles were also calculated in M, tidal periods. Water particles ran in unclosed
elliptical tracks. The tidal excursions were about 12—20km, nearly one order of
magnitude greater than drifting distance. Maximum Lagrangian velocity of about 25
cm/s was obtained at the bay head and in the south of bay mouth. Normally the
speeds were 1—2cm/s. Test runs indicate that Lagrangian currents in Hangzhou
Bay are controlled by a big counterclockwise vorticity, and are quite different from
Eulerian currents.
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