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EFFECTS OF RADIATION MODELS ON CALCULATIONS
OF INFRARED COOLING RATES

Shi Guangyu Qu Yanni

(nstiture of Asmorpheric Physics, Acodemiy Sinice)

Absiract

The effects of various radiation models and different spectral data.om the calculation of
the atmospheric infrared cooling rate have been investigated in this paper in some detail, based
upon a reference model, the accuracy of which is favourably comparable with that of the exact
line-by-line integration. [t is shown that the effects of different spectral data on the caleula-
tion of the infrared cooling rate in the stratosphere are greater than the effects in the tropos-
phere and the surface. It is also shown that the emissivity method induces a significant error
in the calculations of the longwave cooling rate due to COy end On The band models using
CG approximation to deal with: iahomogencous paths also induces errors, more or less. if the
pressure scaling is used for treating the inhomogeneous paths of the atmosphere, it is necessary
to choose the optimum value of o not only according to species of gases but also to spectral re-
gion and altitude in order to obtain a higher accuracy of cooling rates. Finally, we show that
the width of spectral interval used by band models should be less than 15 cm™ because of the
fact that a significant error may be induced if the width of spectral interval is chosen too large.



