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Spatio—temporal Evolution of Water Conservation Function and
Nonlinear Relationships of Driving Forces in the

Harbin Metropolitan Area
XU Jia', FAN Xiujuanz, ZHANG Jun'", QU Chen'
((1. College of Landscape Architecture, Northeast Forestry University, Harbin 150040, China;
2. Management Committee of Baicheng City Industrial Park, Baicheng 137099, China)

Abstract: The intensification of human activities and the increasing frequency of extreme weather events
have exacerbated ecological problems, significantly affecting water conservation, which plays a crucial role in
the ecological cycle. However, the spatiotemporal evolution mechanisms of water conservation remain
insufficiently understood. This study investigates spatial and temporal variations in water conservation
intensity, as well as the driving forces and their nonlinear relationships, in the Harbin metropolitan area from
2000 to 2020. The findings reveal the changing patterns of water conservation and its complex interactions
with land use types and socio — ecological driving factors. The results indicate that (1) the total water
conservation in the Harbin area exhibited a trend of first decreasing and then increasing over time;
(2) cropland and construction land together contributed more than 80% of the water conservation supply. The
water conservation function of cropland showed a V—shaped fluctuation driven by precipitation and land area
adjustments, while the water conservation of forest land steadily increased with rising precipitation and the
implementation of conservation policies; (3)the driving factors demonstrated threshold effects and nonlinear
multi—-peak responses. These findings provide a scientific basis for water resource management and ecological
protection in Harbin.

Key words: water conservation; driving forces; nonlinear relationships; Harbin Metropolitan Area
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