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Numerical simuation for the processes of land-atmosphere
water and heat exchange in High Cold Meadow

Yao De-Liang Zhang Qiang Xie Zheng-tong
(Institute of Mechanics,CAS, Beijing 100080, China)

Abstract: In this paper, the importance of investigation on land-atmosphere interaction
as well as its present state of the art is elucidated, Based on the previous work and focusing
on the water-heat transfer process between land and atmosphere in Habei high-cold meadow
area, a multi-layer land-atmosphere interaction coupling model is presented. With special at-
tention paid to the moisture transfer in leaf stomatal under unsaturated condition, a profound
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investigation is made on the physical process of the turbulent transfer inside the vegetation.
A revised water-absorption model for root system is presented. The multi-layer coupling
model, dividing atmosphere, vegetation and soil into multi-layers, facilitates the study of
vertically distributed physical variables in detail. Numerical simulation is conducted accord-
ing to the transfer process of Kinesia humility meadow in the area of Habei High-Cold Mead-
ow Ecosystem Station, CAS. The numerical results agree well with experimental data. The
model is proved to successfully simulate the land-atmosphere interaction process and can pro-
vide scientific basis for the optimized use of local water-heat resources.

Key words; high-cold meadow, land-atmosphere coupling model, turbulence transfer,
numerical simulation
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