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Numerical simulation of the wind wave fields in Lake Dianshan

ZHANG Hongsheng, GU Junbo & WEN Waujian
( State Laboratory of Ocean Engineering, Shanghai Jiaotong University, Shanghai 200240, P. R. China)

Abstract; On the basis of observation for wind fields and wind wave fields in Lake Dianshan, the wind wave fields were numerical-
ly simulated with the SWAN model. Comparisons of wave height between modeling and measurement indicated that the variation
tendencies of the modeled wind wave fields were in agreement with those of the measured data. However, the fluctuation amplitudes
of measured data are greater than those of modeled results. On the whole, the modeled wind wave fields are reasonable and relia-
ble. Therefore, the wind wave fields in Lake Dianshan have been systematically simulated with different water levels and different
wind fields. The modeled results can be taken as the reference basis for the flood prevention and environmental conservation of
Lake Dianshan.
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Fig. 1 The elevation chart at Lake Dianshan bed
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Fig. 2 The measured wind speed at three locations
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Fig.3 The measured wind direction at three locations
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Fig. 4 The comparison of calculated wave height Fig.5 The comparison of calculated wave height
with the measured data on July 18,2009 with the measured data on July 21,2009
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Fig. 6 The distribution of wave height in the case of different grades of wind with the ESE direction
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Tab. 1 The statistical table of the maximum wave height in Lake Dianshan for different wind fields in summer

A (m/s) 2.5 3.0 40 50 6.0 6.7 7.0 80 9.0 10.0 12.5 15.5 20.3 21.4

AP E(m) 0.14 0.15 0.16 0.21 0.26 0.28 0.29 0.33 0.38 0.42 0.52 0.67 1.36 1.39




788

J. Lake Sci. (##4#+5),2011,23(5)

15 5 i T

1.0 AR R LT SWAN AR AU 530 1) 9 v A R
S WLINAE B4 U, B SWAN A5 A RRAL 4 i

03 DL L1 5 ]R3 T SWAN BT (1 BE4DI s
ey s ATE Y DA, AT R KR R (R A —
’ s 002 SWAN BUBK —BOR i | 0 T BRI E
LK IR 7 AR R . BN RT3 TR
Pl 7 BB ILL I LL 0 A F K 1k 3 A 7 JRL350 0 241 5 1 P 9 1L 07K s
ERE 2 . ST 1, BT SWAN B
Fig.7 The calculated maximum of significant wave TR 1 0 1 A 2 72 B S (5 i R £ 725 A 0
height with the change of wind speed L AT R 2 BT Sk T 1L 57 TR

<
2

RFBETE A R RS (AP B I 225 DRI, A ST vk mT AR 1o FH B R & P9 Bt I XU 2 38 35

TP TR AR ST SWAN AEHEITE DY Bty )7A AO3E FH P, 4R ) 2 24 2 3R gl e A A O R

TP B3 5 R A 45 SR A T PO ASE, AT LA Gt 6 RS R ) 3 S30KE 82, i T LA S Sy 2R G AT A5 AR
U A 3 4 KR .

6 SE 3wk

[1] IR, fha@, BRESFSE. KORFFE R KURER TR, KRKEBREDIT, 1996, 3: 189-198.

[2] ®F, §1F4%, KERSE. RWHEIRIOUR I @t A= 47, AR, 2005, 17(1) : 4146.

(31 akitA, T/MB, FERME. RBIURBI RSN 258 B HoRM . Bl RIBSZ@E R, 2009.

(4] e NRIERIEDKAES. S0 TRHOTHE. duat: s EDKADK e Rk, 1999.

(5] SC&%, R RIS SIAER. Juor: B2l 1984.

[ 6] Hasselmann K. On the non-linear transfer in a gravity wave spectrum. Journal of Fluid Mechnics, Part 1, Genearl theory,

[10]
[11]
[12]

[13]
[14]
[15]
16]
17]

18]
19]

— — —

1962, 12 481-500.

Hasselmann K. On the non-linear transfer in a gravity wave spectrum. Journal of Fluid Mechnics, Part 2, Conservation
theory, wave-particle correspondence, irreversibility, 1963a, 15. 273-281.

Hasselmann K. On the non-linear transfer in a gravity wave spectrum. Journal of Fluid Mechnics, Part 3, Evaluation of
energy flux and sea-swell interactions for a Neuman spectrum, 1963b, 15. 385-398.

Hasselmann S, Hasselmann K, Allender JH et al. Computations and parameterizations of the linear energy transfer in a
gravity wave spectrum, [, Parameterizations of the nonlinear transfer for application in wave models. Journal of Physical
Oceanography, 1985, 15 1378-1391.

The SWAN team. SWAN Technical documentation. Delft University of Technology, 2007.

F—F, & B, XIDCFE. RIIPOREERL. BIARE, 2008, 20(1) : 117-122.

Booij N, Ris RC, Holthuijsen LH. A third-generation wave model for coastal regions 1: model description and validation.
Journal of Geophysical Research, 1999, 104(C4) . 7649-7666.

Ris RC, Holthuijsen LH, Booij N. A third-generation wave model for coastal regions 2 : verification. Journal of Geophysi-
cal Research, 1999, 104(C4) . 7667-7681.

Lin WQ, Sanford LP, Suttles SE. Wave measurement and modeling in Chesapeake Bay. Continental Shelf Research,
2002, 22 2673-2686.

Ou SH, Liau JM, Hsu TW et al. Simulating typhoon waves by SWAN wave model in coastal waters of Taiwan. Ocean En-
gineering , 2002, 29 947-971.

TR, SRIKTE, FuNAess. — ROk I TREERTIRIN . KB #RT SR, 2000(A 4]) , 15(4) : 429434,
hERLE B RS WA ST, KW, JERT. MR AL, 1993.

R, A deat: SEEE ML, 1994 32-33.

st SCEEE. VE ISR LRI BT BRI R AT i RIS R AR A, 2009.



