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Characteristics of climate change in the Yellow River basin during recent 40 years

HUANG Jianpingl'z, ZHANG Guolongl, YU Haipengs,
WANG Shanshan®, GUAN Xiaodan"’, REN Yu®

(1. Collaborative Innovation Center for Western Ecological Safety, Lanzhou University, Lanzhou 730000, China
2. College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China
3. Key Laboratory of Land Surface Process and Climate Change in Cold and Arid Regions,
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Abstract: The Yellow River basin is one of the main climate sensitive areas in China, and climate
change has a significant impact on ecological environment evolution and socioeconomic development. In this
paper, the evolution characteristics of temperature, precipitation, moisture flux divergence, evapotranspira-
tion, and desertification risk in the Yellow River basin in the past 40 years are analyzed by using ERAS
reanalysis data of the European Centre for Medium Range Weather Forecast. The results show that the Yel-
low River Basin has a significant warming trend in the four seasons from 1979 to 2019, with the most ob-
vious in spring. Different with temperature, the seasonal precipitation showed a decreasing trend in spring
and summer, and increasing trend in autumn. In the past 40 years, annual fluctuation of water vapor con-
vergence in the upper reaches of the Yellow River basin is the smallest, followed by the middle reaches,
and the lower reaches. Meanwhile, the evapotranspiration in the Yellow River Basin showed a decreasing
trend, with little increasing trend in the upper reaches. The desertification risk of the Yellow River Basin
is above the medium level as a whole, with a spatial distribution increasing from south to north, and de-
creasing trend from 1982 to 2014. In the context of global climate change, the change rules of the water
cycle such as evapotranspiration, vapor transport and precipitation in the Yellow River basin are clarified,
which can provide scientific basis for maintaining the ecological security of the Yellow River basin and pre-
venting the risk of major meteorological disasters.

Keywords: Yellow River basin; temperature; precipitation; moisture flux divergence; evapotranspiration;

desertification risk; trends
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