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Analysis of land use and cover change and its driving forces in water source area of Middle Route of the South-to-
North Water Diversion Project//Li Xiaogen', Dong Xinyue', Zhu Sixin', Duan Xiaofang', Fu Jingbao®, Gao
Tingting' , Peng Liang' (1. College of Geosciences and Engineering, North China University of Water Resources and Electric
Power; 2. College of Environment and Biological Engineering, Henan University of Engineering)

Abstract: Based on the 30-m resolution annual land cover products of China from 1999 to 2019, GIS spatial analysis, land
use lransfer matrices, and land use and land cover change (LUCC) feature indices were employed to systematically analyze
the spatiotemporal evolution process of LUCC in water source area of Middle Route of the South-to-North Water Diversion
Project from 1999 to 2019. A Logistic regression model with spatial lag terms was constructed to quantitatively identify the
dominant driving forces of LUCC from natural, climatic, locational, and socioeconomic dimensions. The results show that
significant structural adjustments are observed in land use patterns, with continuous expansion of forest, water body, and
impervious surfaces, and notable reduction of cropland, shrubland and grassland. Overall, it presents phased evolution
characteristics driven by ecological restoration, urbanization and engineering. Land use transitions are dominated by
cropland to forest and cropland to impervious surface transfers, with transfer intensity increasing over time, forming a
heterogeneous pattern characterized by high depletion and high recovery in the upstream, urban expansion and intensive
development in the midstream, and engineering-induced conversion in reservoir areas. LUCC exhibits significant spatial
clustering and spillover effects. Cropland reduction and forest expansion are jointly influenced by natural, locational, and
socioeconomic factors, whereas water body expansion is primarily controlled by engineering regulation, showing weak
responses to conventional factors. Under the operation of major water transfer projects, LUCC in the water source area has

shown a restructuring pattern that shifts toward dual objectives of ecological security and engineering guarantee.
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Fig.1 Overview of water source area
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Table 1 LUCC statistics in water source area during different periods
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Fig.3 Spatial distribution of land cover in water source area in different years
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Table 4 Land use transition matrix in water source area from 2009 to 2019 unit: km’
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T HFI TS A/ % TFREE/ % FEIEE/ %
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