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Dynamic Impact of Regional Land Cover on the Importance of

Ecosystem Functions
WANG Lei" ,XU Mengting, CHEN Yuanyuan,ZHANG Xinyu, YAO Yunlong
(1. College of Landscape Architecture, Northeast Forestry University , Harbin 150040 , China;
2. Key Laboratory of Gemmplasm Resources Development and Landscape Ecological Restorationof Garden Plants in
Cold Regions of Heilongjiang Province , Harbin 150040 , China;
3. College of Wildlife and Protected Area,Northeast Forestry University , Harbin 150040, China)

Abstract; This study focuses on the dynamic impacts of land cover change on ecosystem service
functions during the rapid urbanization of Harbin. By integrating multi — source remote sensing data from
2000 to 2020, a multidimensional evaluation system was established, encompassing water conservation, soil
retention , windbreak and sand fixation, and biodiversity protection. Furthermore , a random forest model was
employed to quantify the ecological contribution of different land cover types over time and to capture the
temporal evolution of their marginal effects. The results of the study showed that; (1) the net primary
productivity ( NPP) of vegetation in Harbin City increased by 0. 82% per year during the study period,
reaching 5124.44 ¢/(m” - a) by 2020, and the NPP value of ecological reserves was obviously higher than
that of agricultural land and construction land ; (2) the ecosystem service function has been enhanced by
12.3% and the water conservation and biodiversity protection functions have increased by 1.5% and 1.2%
per year respectively, while the soil and water conservation function has stabilized. (3) forest land plays a
key role in ecosystem services with a contribution of 50% , especially in water conservation and biodiversity
protection. In contrast, the ecological marginal effect of cropland and construction land continues to diminish,
and the decay rate of water conservation function reaches 0. 7% per year. Therefore this paper proposes to
construct a spatial allocation model of land cover with “woodland core + multi — type synergy” to further
strengthen the baseline protection of woodland, enhance the connectivity of ecological corridors, which
provides theoretical support for the ecological security pattern of Harbin

Key words :land cover evolution ;ecosystem service function jimportance evaluation ;marginal effect ; Harbin
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