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Monitoring and Preliminary Investigation of Groundwater Hydrological Response under the
Influence of Land Use Change
Songkai Deng
Kashgar Hydrological Survey Center of Xinjiang Uygur Autonomous Region

[Abstract] As a typical arid inland region, Southern Xinjiang heavily relies on groundwater for its water
resource security. In recent years, large—scale land use changes, particularly farmland expansion and ecological
water conveyance projects, have profoundly altered the regional water cycle processes and significantly impacted
the groundwater hydrological system. This study aims to investigate the characteristics of groundwater
hydrological responses driven by land use changes in Southern Xinjiang. By reviewing various technical
approaches, including remote sensing monitoring, field monitoring, and numerical simulations, this paper
analyzes the spatiotemporal patterns of impacts from typical land use/cover changes—such as cropland expansion
and ecological water conveyance—on groundwater level dynamics, water quality, and surface
water—groundwater interactions. The results indicate that groundwater systems in agricultural irrigation areas
often exhibit negative water balance, leading to declining water levels and risks of water salinization. In contrast,
ecological water conveyance near river channels can effectively recharge groundwater, promote water level
recovery, and facilitate ecological restoration. This study preliminarily reveals that human activity—driven land
use changes are a key driving force behind groundwater hydrological evolution in Southern Xinjiang, providing
a scientific basis for sustainable regional water resource management and ecological security regulation.
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