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Fig. 2 Mean annual values of meteorological

parameters near the lake surface
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transfer coefficients in different seasons
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Table 2 Transfer coefficients of momentum, heat and water vapor among different lakes
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the drag and bulk transfer coefficients over a coastal sea surface.

Temporal Variations and Influencing Factors of Transfer
Coefficients of Momentum, Heat and Water Vapor in the
Atmospheric Surface Layer of Lake Taihu

CAO Zheng-da, LIU Shou-dong, XIAO Qi-tao, XU Jia-ping, HU Cheng, ZHANG Zhen, XIAO Wei"

(Yale-NUIST Center on Atmospheric Environment, and College of Applied Meteorology, Nanjing University of
Information Science and Technology, Nanjing 210044, P. R. China)

[ Abstract] Based on the eddy covariance and micrometeorological observations in 2014 at the PTS site, opti-
mized transfer coefficients of momentum( C,,,y ), heat( Cp,,y) and water vapor( Cy,,) were calculated and com-
pared with the values in other inland lakes. Seasonal variations of these transfer coefficients were investigated.
Then, the relationship between the transfer coefficients and wind velocity at 10 m height, wave height and the at-
mospheric stability were analyzed. The results indicate that the transfer coefficients show a seasonal variation, reac-
hing higher values in winter and spring; and lower values in summer and autumn. The transfer coefficients de-
creased rapidly with increasing wind speed in the weak wind(0 ~4 m/s) , reach minimum values at the wind of 5 ~
6 m/s and then approach constant values under strong winds. Due to shallow water depth and limited wind fetch,
oceanographic parameterizations would underestimate the transfer coefficients at Lake Taihu, especially in the weak
wind regime. The relationship between the transfer coefficients and wave height is similar to that for wind velocity.
In Lake Taihu( mean depth 1.9 m) , wave development is restricted by the water depth as wind velocity increasing
and tends to be constant under strong winds. The transfer coefficients of heat and water vapor increase gradually
with increasing atmospheric instability. The transfer coefficients of momentum under unstable and neutral conditions
are much higher than those under stable conditions. Comparison of 7 inland lakes observations shows that the lake
morphological characters have little impact on transfer coefficients. Excluding the Great Slave Lake, the mean
Crion ~Ciox and Cpyox of other 6 lakes are 1.65 x 107>, 1.24 x 107, 1. 11 x10 7, respectively.

[ Key words]| Lake Taihu transfer coefficients temporal variations wave height atmospheric sta-

bility



