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Effect of Surface Thermal Parameters on Atmospheric longwave
Radiative Fluxes in a Radiative Transfer Model

Wang Keli and Zhong Qiang
{Lanzhou Institute of Plateau Atmospheric Physics, Chinese Academy of Sciences, Lanzhou T30000)

Abstract

Solving the atmospheric longwave radiative transfer equation would involve two discrete tempera-
ture values across the surface—atmosphere interface, i.e., the underlying surface temperature (T, ) and
the surface air temperature (7). If the atmospheric longwave radiative transfer equation is solved by
analytical method, it may be assumed that T is close to T, in an unlimited thin layer across the sur-
face—atmosphere interface. But when the atmospheric longwave radiative transfer equation is solved by
difference method for limited layers of the atmosphere, both Ty and T, cannot be considered to be
identical, otherwise the computed atmospheric longwave radiative fluxes and heating rates in the lower
troposphere would be severely affected. In this paper, the improvement to the surface thermal
paramelers in the Liou—Ou one—dimensional atmosphere radiative transfer model is describe, the im-
pact of the surface thermal parameters on the computed atmosphetic longwave radiative fluxes and
heating rates in the model is analyzed based on the data of the model atmosphere and that measured
over Qinghai—Xizang Plateau. In addition, both the effect of 7, on the diurnal cycle of atmaspheric
longwave radiative fluxes and the effect of modulating of surface cmissivity on the atmospheric
longwave radiative fluxes are discussed.

Key words: radiative transfer model; atmospheric longwave radiation; surface thermal parameters.



