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Abstract: Watershed habitats are the foundation for biological survival and sustainable develop-
ment, and land use changes exert a significant impact on their quality. Taking the Tumen River
Basin as the study area, this study constructs a multi-scenario simulation framework based on
land use data from 2000 to 2020 by combining the PLUS model and the InVEST model, and in-
troduces the Human Footprint Index (HFI) to predict the spatiotemporal patterns of habitat
quality in 2030. The results show that: D From 2000 to 2020, the areas of cropland and forest
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land decreased by 203. 02 km® and 275. 61 km®, respectively, and they are mainly converted to
construction land and grassland; the digital terrain model had a significant impact on land use ex-
pansion (contribution rate is larger than 40%), with slope orientation particularly critical to
cropland and forest land expansion (weight is larger than 0. 8). @ The 2020 land use simulation
results are highly consistent with the actual data (K=0. 82, overall accuracy is equal 0. 94) , veri-
fying the model reliability. @ The 2030 scenario simulation shows that the ecological priority sce-
nario has the highest habitat quality (0. 745 3), which is improved by 2. 62% compared with that
in 2020; the rapid expansion scenario has the lowest habitat quality (0. 714 6), with the degraded
area increased by 23 192, 55 hm”; the cropland protection scenario indirectly reducs encroachment
on forested land by restricting cropland to be converted to construction land (probability reduced
by 60%), with the Habitat quality improved by 1. 92%. @®Spatially, high-grade habitat quality
areas (=>0.8) are concentrated in hilly areas such as Hunchun City and Antu County (accounting
for more than 60% of the watershed), whereas habitat quality in the central plains such as Yanji
City and Longjing City shows a significant decline due to the expansion of construction land. The
study proposes a three-level ecological zoning plan of “protected area-restoration area-develop-
ment area”, with the area of key protected areas accounting for 69. 14 % of the total area, which
provides a scientific basis for optimizing the land-use structure and promoting the sustainable de-
velopment of the region.

Key words: land use change; human footprint index; InVEST; PLUS model; multi scenario simu-
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Fig. 2 Land use change transfer matrix in Tumen River Basin from 2000 to 2030 in various scenarios
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Fig. 3 Results from habitat quality assessment in the Tumen River Basin in 2000, 2010 and 2020
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