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Drought Trends and Driving Factors in China Based on Multi-source Data

ZHU Xiaoqun, WANG Shuangyin
(College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: Drought in China has intensified with ongoing climate change, posing growing risks to water security and e-
cosystem stability. Nevertheless, the evolution of drought exhibits pronounced spatial-temporal heterogeneity and un-
certainty in its driving mechanisms. Using three independent climate datasets (GSWP3, CRU_TS, and TerraClimate ) ,
this work systematically examined the spatiotemporal variations of the aridity index ( Al) and dryland expansion in Chi-
na from 1951 to 2024. Results indicated that a significant expanded of dryland areas and an overall declined in Al,
with accelerating drought severity in Northwest, North, and Northeast China. Attribution analysis highlighted rising at-
mospheric evaporative demand (AED) as the dominant driver, contributing more than 70% to Al reduction in most re-
gions, and accounting for 77.5% , 97% , and 99. 1% of dryland expansion in the three datasets, respectively. In con-
trast, precipitation changes exerted weaker and regionally limited effects, sometimes alleviating drought locally. These
findings underscored the complexity and spatial heterogeneity of drought evolution in China, providing a scientific basis
for drought risk assessment and adaptive water resource management.
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