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1
Table 1 Decadal mean monthly runoff in Qingshuihe River watershed

1 2 3 4 5 6 7 8 9 10 11 12

1

1961 - 1970/ 1.64 1.60 1.48 1.38 1.64 4.63 7.58 8.04 4.02 2.99 2.36 1.84

m

(m* =57

1971 —1980/(m> + s~ 1) 1.68 1.51 1.39 1.31 1.42 4.01 7.97 7.46 4.92 3.14 2.49 1.92
(m*+s7)
(m* =57

1981 —1990/( m ! 1.59 1.47 1.32 1.22 1.65 5.50 8.83 6.77 4.70 2.87 2.28 1.78

1991 —2000/( m ! 2.14 1.86 1.73 1.60 1.88 7.07 16.89 12.08 7.36 4.65 3.60 2.90

2001 -2010/( m’ . s") 2.37 2.06 1.90 1.74 1.73 5.61 12.98 10. 64 6.81 4.78 3.71 2.94
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Fig.2 Monthly frequency distribution of runoff in Qingshuihe Fig.3  Decadal mean monthly runoff change in Qingshuihe

River watershed River watershed during 1960 —2010
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4
Fig.4 Decadal mean monthly precipitation change in 6
Baluntai meteorological station during 1960 —2010 Fig.6 Relationship of annual mean temperature change with
annual runoff in Qingshuihe River watershed
4
(7.
( 5
100 mm 0.6 x 10°
m’. 1986
( 1) 1987
(o).
7
Fig.7 Compares of annual minimum discharge and average
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Fig.5 Relationship of annual precipitation change with annual

runoff in Qingshuihe River watershed
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The responses of the runoff processes to climate change in the Qingshuihe
River watershed on the southern slope of Tianshan Mountains

ZHOU Jingwu'  Abulimiti Ablikim® MAO Weiyi’ JIAO Mengjie'
AN Manrong’  SHEN Yongping®
( 1. Bayingolin Hydrology and Water Resources Reconnaissance Bureaw Korla 842000 Xinjiang China; 2. Turpan Hydrology
and Water Resources Reconnaissance Bureau Turpan 838000 Xinjiang China; 3. Xinjiang Climate Center Uriimqi
830001 China; 4. Civil and Traffic College of South China University of Technology Guangzhou 510641
China; 5. Tianshui Normal University Tianshui 741000 Gansu China; 6. Cold and Arid Regions
Environmental and Engineering Research Institute Chinese Academy of Sciences

Lanzhou 730000 China)

Abstract: The hydrological processes of the alpine cold regions are particularly sensitive to climate change in arid
areas. The hydrological effects of glaciers snow and permafrost changes have produced a significant impact on
the downstream water supply. Take the Qingshuihe River Basin which located on the southern slope of Tianshan
Mountains as the study area by the analysis of the runoff changes and combined with the meteorological data of
the Baluntai Meteorological Stations in the upstream mountainous the response characteristics of the alpine wa—
tershed runoff process in the context of climate change was studied. The results showed that the runoff process
is subject to the changes in precipitation but there is an additional influenced on runoff by the temperature in—
creasing. The runoff change resulted from climate change is delayed; there is a significant increase in winter run—
off. The snow cover is less in Tianshan Mountains in the southern Xinjiang and the runoff in spring is not obvi-
ous. The precipitation and runoff in summer occurs at the same time which result in the hydrological process of
alpine mountain is insensitive to changes in solid precipitation. The winter runoff increased significantly by the
permafrost degradation. It should be strengthened to cope with the impact of climate change on hydrological
processes that the mountain reservoir construction. And by the engineering measures regulation to safeguard sus—
tainable water supply and use.

Key words: cold regions; hydrological processes; climate change; regulation; Tianshan Mountains



