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flux divergence and precipitation in arid area of northwest China
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Fig. 6 Monthly variations of evaporation and
precipitation and their standard deviations

in arid area of northwest China
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Changes of Water Vapor Budget in Arid Area of Northwest
China and Its Relationship with Precipitation

XU Dong, KONG Ying, WANG Chenghai

(Key Laboratory of Arid Climatic Change and Reducing Disaster of Gansu Province,
Key Laboratory for Semi — Arid Climate Change of the Ministry of Education, College of
Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract : With global temperature increasing, climate in arid areas also has a marked change. Based on NCEP reanalysis datasets, the
characteristics and changes of meridional and zonal water vapor transportation, evaporation, water vapor convergence and divergence in
the arid areas (35°N — 50°N, 73°E - 105°E) of northwest China during 1961 —2010 were analyzed, at the same time, their relation-
ships with rainfall were also discussed. Conclusions are as follows: (1) The meridional vapor transportation was net input in winter,
spring and autumn over the arid area of northwest China, whereas the zonal vapor transportation was net output, the total vapor trans-
portation was also net input. In summer, both the meridional and zonal transportation were net outputs. Precipitation in the northwest
arid area increased in each season during 1961 —2010, and the increasing trend was significant in winter and spring, but it was not ob-
vious in summer and autumn. The decrease of zonal water vapor net output in winter resulted in an increase of total water vapor trans-
port. While the decrease of zonal water vapor net input in spring and autumn as well as the increase of zonal water vapor net output in
summer caused the reduction of total water vapor input in spring, summer and autumn. (3) The evaporation increased significantly in
each season in the northwest arid areas, and the increasing rate was the biggest in summer. (4) The water vapor flux divergence de-
creased significantly in each season, which meant the convergence of water vapor became stronger, especially in summer. (5) Consid-
ering the effect of water vapor transport, evaporation and water vapor convergence, the increase of evaporation and water vapor conver-
gence was the main positive driving force to precipitation in northwest arid area, but external vapor transportation could also affect pre-
cipitation there.

Key words: northwest arid area of China; precipitation; water vapor transport; evaporation; vapor convergence



