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Fig.2 Annual average water vapor content in the Tianshan Mountains (mm)
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Fig.3 The change curve of annual average water vapor content
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Table 1  Interdecadal variation of water vapor content (mm)
1971~2000 IR T
ERME 1961~1970 1971~1980 1981~1990 1991~2000 2001~2009

GE 10.6 -0.53 -0.28 -0.12 0.40 0.43
Eees 9.3 -0.11 -0.08 0.18 0.44
H7F 19.2 -0.94 -0.63 -0.35 0.99 0.31
e 10.1 -0.67 -0.19 -0.04 0.24 0.71
& 3.6 -0.39 -0.17 -0.01 0.18 0.24
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Fig.4 The correlation coefficient of the first and second vector fields of water vapor content and precipitation
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Characteristics Analysis of Water Vapor Contents Around
Tianshan Mountains and the Relationships with Climate Factors

YAO Jun-giang'**, YANG Qing’, HU Wen-feng*, ZHAO Ling’, LIU Zhi-hui***,
HAN Xue-yun®’, ZHAO Li*’, MENG Xian-yong"’

(1.College of Resources and Environment, Xinjiang University, Urumqt, Xinjiang 830046,China;2. Institute of Desert Meteorology,
China Meteorological Administration, Urumqi, Xinjiang 830002, China; 3.State Key Laboratory of Desert and Oasis Ecology,
Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi, Xinjiang 830011, China; 4.College of
Resources and Environment, Lanzhou University, Lanzhou, Gansu 730000,China; 5. Institute of Arid Ecology and Environment,
Xinjiang University, Urumgqt, Xinjiang 830046, China; 6. International Center for Desert Affairs—Research on Sustainable
Development in Arid and Semi—arid Lands, Urumgi, Xinjiang 830046,China; 7. Institute of Geographic Science
and Tourism , Xinjiang Normal University, Urumgi, Xinjiang 830054, China)

Abstract: Relation formula was established between water vapor content and ground water vapor pressure, and
the water vapor content of the Tianshan Mountains was calculated, the spatial and temporal distribution of the
water vapor content characteristics and the relationship with the climate factors change was analyzed (i.e. tem-
perature, precipitation, NAO/AO index). The following conclusion was drawn: the high value of the water va-
por content area for Tianshan Mountains mainly distributed in the north Tianshan Plain region and the river val-
ley in Turpan Basin, the water vapor content is in 12-20 mm. The east and middle area of Tianshan Mountains
is a minimum part, the value is in 4-8 mm. In the past 50 years, the water vapor content in Tianshan Mountains
exhibited an increasing trend with the rate of 0.26 mm per decade. However, the different seasons are different
in the rates of water vapor content increase. Specifically, it increased most obviously in summer at a slope of
0.16 mm per decade and in autumn increased trend at a slope of 0.32 per decade. EOF decomposition of water
vapor content showed the water vapor content distribution of has two types: consistency change in entire area
under the background of regional climate change and the reverse change in north and south slope. It was
showed that the regional climate change factors have impact on water vapor content. Specifically, precipitation
in Tianshan Mountains was correlated significantly with water vapor content, especially atmospheric moisture
and precipitation in summer, water vapor content is one of the factors that affect precipitation. The EOF decom-
position of precipitation and water vapor content showed that the first two vector field of similarity high be-
tween the distribution of spatial and temporal distribution. Water vapor has negative feedback effect to regional
temperature under the global change and climate change, through it is a major cause of greenhouse gas and al-
so a cause of climate change in terms of global change. NAO or AO in winter has relevant relations with water
vapor, and winter AO has the most significant correlation to summer water vapor. These works are important
for discussing the regional water cycling process and regional response of climate change under the back-
ground of global change. The results lay scientific foundation for rational develop and utilize water vapor
sources in Tianshan Mountains.

Key words: water vapor content; climate change; precipitation; temperature; NAO/AQ; Tianshan Mountains



