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Advances on water resources research in the upstream of Urumgqi River

since 1990

LIU Yan!, LIU Youcun!, JIAO Keqin?, HAN Tianding?, BIAN Xiaohui’>, DING Qiangian?

(1.School of Resources and Environmental Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi, China; 2.Northwest Institute
of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;  3.School of Architectural and Surveying and Mapping
Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi, China)

Abstract: The Urumgqi River in Tianshan Mountains is an inland river with typical precipitation, glaciers and
groundwater replenishment in Northwest China. The research on its water resources is not only a hotspot in the
study of water environment and water resources in the arid and cold regions of the northwest, but also important for
the improvement of regional ecological environment and sustainable economic development. Therefore, the
research content of hydrology and water resources in the Urumgqi River basin is very extensive, and has achieved
many high-level academic achievements. This paper from the interaction between climate change and cryosphere in
high mountain areas; the interaction between precipitation changes and runoff in mountainous areas; the response
of mountain runoff to climate change and the analysis of floods and hazards; the study of isotope, tree-ring climate

and water environment in the basin. The four aspects summarize the related research. The conclusions are as



follows: (1) The temperature in the upper reaches of the Urumgqi River tends to be warm and humid. The increase
of temperature is largely affected by the large increase of winter temperature. The influence of temperature on the
glacial snow in the high mountain area is greater than that of precipitation. The negative accumulated temperature
in winter also accelerates the melting of the frozen soil in the basin. Changes in temperature and precipitation led to
the acceleration of the glaciers in the upper reaches of Urumgqi, the melting of snow, the rise of the snow line, and
the thickening of the active layer of frozen soil. (2) The precipitation and precipitation change rate in the Urumqi
River basin have obvious vertical characteristics, and the precipitation and precipitation variability in the middle
and high mountain areas are large. The precipitation in mountainous areas also has interdecadal characteristics.
Since the 1990s, the precipitation in mountainous areas has increased. The trend has also contributed to the increase
in mountain runoff. (3) The increase of precipitation and glacial snowmelt greatly increased the runoff of the
mountainous area of the Urumqi River basin, which increased the frequency of flood disasters in the mountainous
area. (4) The application of isotope analysis is of great significance for exploring the mechanism of runoff
formation and transformation. Tree-ring research provides a technical means for the reconstruction of the climate
change sequence in the Urumqi River basin. In the future, the water resources carrying capacity, water cycle
process and water pollution in the Urumgqi River basin are important research contents for regional ecological
environment construction and sustainable development.
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