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Transfer coefficients of momentum, heat and water vapour in the atmospheric surface
layer of a large shallow freshwater lake: A case study of Lake Taihu
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Abstract . In studies of lake-atmosphere interactions, the fluxes of momentum, water vapor and heat ( latent and sensible heat) are
parameterized as being proportional to the differences in wind, humidity and air temperature between the water surface and a refer-
ence height above the surface. The proportionality or transfer coefficients are often assumed to follow the gradient observation above
lake surface or the parameterizations established for the marine atmospheric surface layer. Optimization against the eddy covariance
and micrometeorology measurements made over a large shallow freshwater lake (Lake Taihu) shows that the transfer coefficients of
momentum ( Cpox ) 5 water (Cpioy) and heat (Cyon) were Cpioy =1.52 x 1073, Cpyox =0.82 x 10 72 and Cpyox = 1. 02 x
10 =3, respectively. These values are in good agreement with the values derived from the eddy covariance measurement in other in-
land lakes. Comparison with oceanographic parameterizations suggests that lake surfaces were aerodynamically rougher than open
oceans under similar wind conditions, which may due to the shallow depth of the lake, and that these parameterizations can bias the
annual lake evaporation estimate by as much as 40% higher. Our results also suggest that these coefficients can be regarded as con-

stants independent of stability and wind speed. Sensitivity analysis indicated that the mean error between calculation and observa-
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tion of latent heat flux (LE) decreased 0.5 W/m?, that of sensible heat flux (H) decreased 0.4 W/m?, and no difference be-
tween friction velocity (u, ) calculation and observation if stability correction was considered since around 83% of data were in
neutral condition. If the effect of wind was considered, the mean error between calculation and observation decreased 0. 004 m/s
for u, , increased 1.3 W/m? for LE, and negligible for H. This study can provide reference for the research on lake-atmosphere
interaction.

Keywords: Water-atmosphere exchange coefficients; momentum flux; heat flux; water vapor flux; evaporation; Lake Taihu
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CAM3 [22,4142] 1.46(1.05 ~12.57) 1.29(1.12 ~3.88) 1.22(1.06 ~3.67)
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Fig. 2 Time series of observed and calculated «, , H and LE at TLLER Station
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