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AN EXACT CALCULATION OF INFRARED COOLING
RATE DUE TO WATER VAPOR

Xu ILi 8hi Guangyu
(Institute of Atmospheric Physics, Academia Simica)

Abstract

The long-wave (0—2380em™') eooling rate due to water vapor in the troposphere
and the stratosphere has bheen ealculated by a new infrared transmission model in this
paper. An exact scheme is used for tredting the integration over wave number and the
inhomogeneous path in the atmosphere. It is shown that the atmospheric window re-
gion (730—1200 em™) {mainly water vapor continumm) has a significant comtribution
to the total eooling near the surface, with 72% at the level of 1km; the CG approxima-
tion for an inhomogenecus path and the diffusivity factor of 1.66 fo-r diffuse radiation
are fairly applieable-for caleulating the cooling rate due to water vapor, with maximum
error of 0.16 K/day and 0.19 K/day, respectively, over entire the troposphere and the
stratosphere. In thig study, we also examined the influences of the temperature-depen-
dence of the absorption cosfficients of water vapor, the upper level cutoff and the in-
tegration step for altitude, and substituting a quasi-grey approximation for the exact in.
tegration over wave number, on the ealeulation of infrared cooling rate due to water
vapor.
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