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Abstract Using the dust distribution data in spring 2001 the radiative heating (cooling) rates over deserts of China
and the North Pacific Ocean are calculated and the impacts of low, middle and high clouds on the heating rate are

discussed with a radiative transfer model. The studies show that the dust layer over deserts of China and the North

WFEEE 2005-11-28, 2006 - 04 - 20 W i& & Fi
HHTR  RHEER 973 W H 2006CB403705 F1 2006CB403701 H [E5] %5 Bl
EERINT £, Lo, 1968 A, BIUFR A, FENFAREEITHIZE . Email: wangh@cams. cma. gov. cn



P 31 &

516 Chinese Journal of Atmospheric Sciences

Vol. 31

Pacific region can heat the atmosphere evidently. The heating rate is 2. 8 K/d over China’s desert and 0. 4 K/d over

the Pacific region corresponding to the optical depth of dust aerosol of 1. 0 and 0. 3 with spring averaged solar alti-
tude. The heating rate using WMO dust model is higher 1. 5 K/d over desert and 0. 2 K/d over the Pacific than
those of East Asian dust model because of the strong absorption of WMO dust model. The heating rate strongly de-

pends on the dust concentration in the atmosphere and this dependency is affected by solar altitude firstly and then

by surface albedo. The impacts of clouds on the radiative heating rate depend on the height and thickness of clouds.

Low cloud heats the dust atmosphere over desert and ocean while cool the surface of land and ocean. Middle and

high cloud cools the dust atmosphere over desert. Over ocean area, middle cloud heats the dust layer over it and

cools the dust layer below it. The impacts of high cloud on the radiative heating rate over ocean area highly depend

on the thickness of cloud. Thin cloud may heat the dust layer while thick cloud may possibly cool it.

Key words radiative transfer model, radiative heating rate, optical depth, dust model
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Fig. 1 The real (a) and imaginary (b) parts of the refractive indices of dust aerosol
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