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Tab.1 Observed wind datum in Minhang Observatory from 1993 to 2003
(m/s) (m/s) (m/s) (m/s)
6 8.0 2.7 3 8.0 2.6
4 10.0 2.7 2 6.0 25
7 15.0 3.2 2 10.0 23
8 12.0 2.9 2 10.0 2.6
11 10.0 2.9 4 12.0 3.0
10 14.0 3.4 7 12.0 3.4
9 8.0 33 8 10.0 2.9
5 9.0 33 5 9.0 2.8
9 0 0
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Tab.2 Schemes for numerical experiment
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averaged current field driven by south wind

Fig.4 The vertical

-averaged current field driven by north wind

Fig.5 The vertical
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£3 0.12m’s FERELHT, M ERE R X E B TR ES KIEX R (m/s)

Tab.3 The relationship between the vertical-averaged current field and wind in western part of Zhuhu Lake, with 0.12m’/s inlet flow(m/s)

E w S N
0—1.5 0—1.0 0—1.0 0—1.5
1.5—2.5 1.0—2.5 1.0—1.5 1.5—2.0
2.5—11 2.5—11.0 1.5—11.0 2.0—11.0

£4 06ms FEHRBEET, MBTEHEREXERTHRFHHES KNEX R (m/s)

Tab.4 The relationship between the vertical-averaged current field and wind in western part of Zhuhu Lake, with 0.6m’/s inlet flow(m/s)

E W S N
0—2.5 0—1.5 0—3.0 0—1L.5
2.5—6.0 1.5—4.5 3.0—4.0 1.5—3.0
6.0—11.0 4.5—11.0 4.0—11.0 3.0—11.0

£S5 12m's FEHREBEET, MBEDEREXERTHRFHHES NEX R (/)

Tab.5 The relationship between the vertical-averaged current field and wind in western part of Zhuhu Lake, with 1.2m’/s inlet flow(m/s)

E W S N
0—3.0 0—3.0 0—3.0 0—2.5
3.0—9.0 3.0—5.0 3.0—5.0 2.5—4.0
9.0—11.0 5.0—11.0 5.0—11.0 4.0—11.0

R6 3.0mYs ELREEMT, MHAEIERE P XE LTI RIBHEHES RIEX R @m/s)

Tab.6 The relationship between the vertical-averaged current field and wind in western part of Zhuhu Lake, with 3.0m™/s inlet flow(m/s)

E W S N
0—5.5 0—3.5 0—5.0 0—3.5
5.5—11.0 3.5-9.0 5.0—6.5 3.5—-5.0
— 9.0—11.0 6.5—11.0 5.0—11.0
1.5 1.0 1.0 1.5m/s, ,
25 25 1.5 2.0m/s ( 6),
3_6 9 B} 9 2
, 0.12 m%/s 0.6 ; ,
1.2 3.0m’s )
1.5m/s 2.5 3.0 55m/s
3.3
(1994)

(1998)
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Tab.7 Non-linear value and the relationship with different wind speed at typical points in Zhuhu Lake

2.5m/sE 6.0m/sE 11.0m/sE
(m)
1 1.28 0.255 0 0.431 0.02 0.485 0.02
2 1.4 0.330 0 0.479 0.03 1.728 0.03
3 3.5 0.099 0.01 0.523 0.01 1.850 0.01
4 1.3 0.291 0.01 1.152 0.01 3.764 0.01
5 1.7 0.153 0.01 0.491 0.01 1.609 0.01
6 1.7 0.136 0 0.283 0.01 0.587 0.01
7 1.37 0.210 0.01 0.242 0.04 0.260 0.05

1) , 1999.
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NUMERICAL EXPERIMENTS ON INFLUENCE OF WIND SPEED ON
CURRENT IN LAKE

HAN Hong-Juan"?, HU Wei-Ping', JIN Yi-Quan’
(1.State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Nanjing, 210008;
2. Graduate School of the Chinese Academy of Science, Beijing, 100039;
3. Shanghai Zijiang Properties Company Limited, Shanghai, 200020)

Abstract Numerical experiments on wind influence on water current in Zhuhu Lake (or Bamboo Lake in Chinese, an
artificial lake within a residential area of Shanghai) were conducted with 3-D hydrodynamic EcoTaihu Model (partially).
The study aims at understanding the movement and function of the lake for developing the lake in an environmental
friendly manner. East, west, north, and south winds were simulated with speed from 0 to 11.0 m/s. Comparisons of verti-
cal-averaged current field among the winds of different speeds in the four directions showed that the wind speed had great
influences on the current. For each wind direction, there is a critical speed, below which the current was controlled by wa-
ter flows inlet and outlet, while above which the current is mainly dominated by wind. Moreover, when wind speed reached
certain speed, two or more circumfluences were formed. In the area of sharp depth change, the pattern of average current
field varies sensitively with wind speed change, while in the area of flat and gentle bottom, insensitively. The current di-
rection in shallow water was consistent with the direction of the wind, while against the wind direction in deeper water and
responded slowly.

Key words Three-dimensional numerical experiment, Wind speed, Inlet/outlet, Wind-driven current



