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Tab.1 Grading standard of partial evaluation factors
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Tab.2 Classification and weight coefficient of evaluation factor
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Tab.3 The area ratio of groundwater drought vulnerability rating in different periods
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Fig.6 Groundwater drought vulnerability distribution in the future period
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Assessment and Prediction of Groundwater Drought Vulnerability in Henan

Province under Climate and Land Use Change

MA Yuxuan!?, LIU Jie!, XU Ruixin', GU Lei'?, LIU Dexin'?

(1. Faculty of Geographical Science and Engineering, Henan University, Zhengzhou 450046, China; 2. Key Laboratory of

Geospatial Technology for the Middle and Lower Yellow River Regions, Ministry of Education, Henan University, Kaifeng
475004, China)

Abstract: [Objectivel Revealing the spatiotemporal patterns and future evolution of groundwater drought vulnerability

in Henan Province under climate and land-use changes, providing scientific support for optimizing water resource

allocation and adaptive management. [Methods] This study employed a comprehensive indicator evaluation approach,



selecting seven assessment factors including groundwater extraction volume, land use, and precipitation. Utilizing existing
datasets, the Groundwater Drought Vulnerability Index (GDVI) was applied to quantify groundwater drought vulnerability
in Henan Province. The CMIP6 dataset was used to project future changes in precipitation, temperature, and
evapotranspiration under different climate scenarios, thereby assessing the distribution trends of future GDVI. [Results]
(1) From 1980 to 2014, Henan Province's average GDVI value was 4.97, indicating an overall moderate level of drought
vulnerability. Areas classified as moderate accounted for 32.68% of the total. (2) Areas with extremely high drought
vulnerability exhibited scattered patchy distributions, primarily associated with high proportions of cultivated land and
intensive agricultural irrigation practices. (3) Under future scenarios, increased precipitation mitigates vulnerability more
effectively than the drought-enhancing effects of eclevated evapotranspiration. Consequently, groundwater drought
vulnerability in Henan Province shows an overall decreasing trend. [ Conclusion] Future arable land will gradually
contract from central Henan Province toward the southeast, enhancing the province's overall groundwater drought
resistance. Under the dual impacts of climate change and land use change, the distribution of GDVI in Henan Province will
exhibit a unipolar trend in the future. These findings provide theoretical support for water resource allocation and
utilization.

Keywords: groundwater; GDVI; climate change; future prediction; Henan Province
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