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Numerical Simulation of Precipitation Mechanisms for an
Isolated Forest Mountain Area in Semi-Arid
Region of Middle of Northwest China

CHEN Lei', TIAN Wen-shou', HUANG Qian', HUANG Jian-pin',
WANG Chan', SUN Lan-dong?
(1. Key Laboratory for Semi-Arid Climate Change of the Ministry of Education/College o f Atmospheric Sciences ,
Lanzhou University » Lanzhou 730000, China;
2. Gansu Province Key Labortory of Arid Climate Change and Reducing Disaster . Institute of Arid Meteorology »
China Meteorological Administration, Lanzhou 730020, China)

Abstract: Using a numerical model and the long term observation data, the precipitation differences
between an isolated mountain forest (Xinglong, 103. 84°E, 35. 86°N) and its surrounding area over the ar-
id/semi-arid region of Northwest China is studied in order to understand the mechanisms for the persist-
ence of the isolated forest. The results indicate that the precipitation differences between Xinglong Moun-
tain and its surrounding area are the largest in summer and autumn. The Xinglong Mountain area is domi-
nated by the southeastern wet flow in summer and autumn and consequently a stable water vapor source.
In addition, the meso-scale high mountainous terrain blocks the water vapor from the southeastern flow
and enhances precipitation. The contribution of local evapotranspiration to the precipitation is less than
that of advection effects of water vapor. On the other hand, the rock tectonics of Xinglong Mountain cov-
ered by soil and forest also help to hold and store water for the growth of plants. Therefore, the persist
ence of the forest island of Xinglong Mountain in semi-arid regions is the consequence of the large-scale cir-
culation, which transports more water vapor, the orography and the special geology which tend to help and

store more water vapor for this area.

Key words: Orographic precipitation; Local evapotranspiration; Circulation transport; Numerical

simulation



