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Impacts of Climate Change on the Water Cycle
Mechanism and Water Resources Security in the
Arid Region of Northwest China
Chen Yaning
State Key Laboratory of Desert and Oasis Ecology
Xinjiang Institute of Ecology and Geography Chinese
Academy of Sciences Urumqi 830011

The arid region of Northwest China is a special nat—

ural unit which responds sensitively to the global cli-
mate change. The project of “Impacts of climate change
on the water cycle mechanism and water resources secu—
rity in the arid region of Northwest China” focused on
the key issues of climate-hydrological processes mecha—
nism of water formation and transformation and its re—
sponses to climate change; reconstruction of the climate
change series during the past 300 years hydrological
and water resources model and estimation of future
trends in water resources. The main findings are as fol—-
lows: (1) the cold-dry and warm-wet climate types ap—
peared alternately during the past 300 years which has
about 40 years cycle. (2) The air temperature and pre—
cipitation in the arid region of northwest China had a
significant step increasing trend in the past 50 years
however the sharp increasing trend has retard since
1997. (3) Pan evaporation in the region exhibited an
obvious decreasing trend until early 1990s and then re-
versed to upward the water cycle is intensifying.
(4) The frequency of climate and hydrological extreme
events increased; also the uncertainty of water resources
has increased. (5) The glacier change has exerted
great impact on water resources and many rivers have
passed the “Glacier inflexion”; also the water storage
decreased in the Tianshan Mountains. ( 6) Water sys—
tem security has reduced the contradictions of water
supply and demand will be intensified. ( 7) the negative
effects on ecology have been highlighted. In the future
the water crisis in the eastern in this region will be ex—
acerbated.

Keywords: climate change; water cycle; glacial reces—

sion; runoff and base flow separation; extreme events
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