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Energy Balance of Land Surface Process in the Arid and
Semi—Arid Regions of China and Its Relation to
the Regional Atmospheric Circulation in Summer

Bueh Cholaw and JilLiren
(Srate Key Labaratory of Numerical Modeling for Aumvspherie Sciences and Geaphysical Fluid Dyiamics,
fastitute of Aimaspheric Plyvsics, Chinese Academy of Sciences, Beijing 100029)
Cui Maochang
(Institute of Oceanagraphy, Chinese Acudemy of Scicuces, Qingdae 206071)

Abstract  The surface sensible heat flux of’ the and and semi-arid regions of China is the sirongest in
Eurasian continent. The corresponding surface latent heat flux in this area, however, is very weak. In
this area, the short wave radiation accepled by the surface is mainly released by sensible heat flux and
long wave radiation. The annual precipitation here very deficient, thus its interannual variabilily is con
siderably weak, Consequently, the surface energy fluxes show much weak interannual variability. But
the interdecadal variability of the surface sensible heat flux in this area is significant compared 1o the
corresponding interannual variability. In the arid and semi-arid regions of China, the thermal process
of the atmospheric circulation is closely related to s land surface process. The troposphere radiative
cooling is strong and up to =3 K d”', whereas (he large—scale condensation heating, deep and shallow
convection heating is negligibly weak. As a consequence, the radiative cooling above 600 hPa layer is
balanced by the adiabatic warming of descending motion. Below 600 hPa layer, quite differently. the
vertical diffusion heating caused by surface sensible heat flux prevails and reaches about ¥ K d ' 1 bal
ances nol only the radiative cooling bul also the adbatic cooling accompanying an upward rising mo-
tions. In other words, the land surface process in the arid and semi—arid region of China is responstble
for the vertical structure of its regional atmospheric motion, i. ¢., the upper layer descending and lower
layer rising motion. The interdecadal variability of surface encrgy balance and its related regionai at-
mospheric circulation results from that of the global climate system.

Key words: land surface process; energy balance: nterdecadal variability; atmospheric circulation




