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Fig. 4 Calculated flow field in 48 h without wind field rotation
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Fig. 5 Calculated flow field in 48 h
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NUMERICAL SIMULATION OF THE EFFECT OF THE WIND
CIRCULATION ON THE LAKE CURRENT CIRCULATION

Jiao Chunmeng, Pu Peimin
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and
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(Biwa Lake Rescarch Institute, Japan)

ABsTRACT

It 1s well known that in large lakes in the northern hemisphere there exist large scale cy-
clonic circulations. Their formation and maintenance mechanisms have been studied by many
researchers. Emery and Casanady (1973)’s explanation is that as warm surface water advects
to the right of the prevailing wind the increased wind drag over this warm water results in a
cyclonic wind stress that drives a cyclonic circulation. It can explain this phenomenon very
well rather in summer, than in winter. In this paper, another mechanism is proposed to com-
plete the Emery and Csanady’s explanation.

Analyses show that when wind goes over a lake, it always creates addtional cyclonic wind
field which drives a cyclonic circulation, besides, if the lake shore is unsymmetrical about the
center, the unsymmetry may affect the circulation, comparison of Emery and Casanady’s me-
chanism with ours, we can see that they caused the same sign rotation in summer and different
sign rotation in winter, so we come to a conclusion that the circulation is changeable with sea-
sons, strongest in summer, weakest in winter, which is confirmed by the observation data from
the Biwa Lake Research Institute of Japan.

Based on this theory, we designed a three-dimensional, non-linear hydrodynamical model.
test showed that the rotation of wind is essential to the circulation of lakes. The calculation
results generally coincide with the observation ones.

In this model, we neglected (did not count) the income and output water of the lake,
thus making the calculation results differ more or less from the observation values. Because of
lack of observation data in winter, we can not discuss the circulation pattern and evolution
law in winter, which will be investigated in the future.



