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Prediction of water conservation function in Chengde City of
Hebei Province based on PLUS-InVEST model
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Abstract: [Objective] The water conservation function of Chengde City of Hebei Province was simulated and
predicted under different scenarios, in order to provide scientific support for optimizing the territorial spatial
layout, enhance the capability of composite ecosystem services, and ensure water resource security in the Beijing-
Tianjin-Hebei region. [ Methods] Based on the PLUS-InVEST coupled model, four scenarios were established-
cultivated land protection, ecological protection, natural development, and urban expansion-to predict and analyze
land use and water conservation function in Chengde City in 2028, 2033, and 2038. [Results] @O The conflicts
among production-living-ecological spaces continued to influence land use changes in Chengde City. The area of

forest land remained generally stable, while grassland, except under the ecological protection scenario, was
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widely encroached upon and showed a trend of degradation. Under the urban expansion scenario, the area of
impervious surfaces increased significantly. @ Under future scenarios, the distribution pattern of water
conservation function in Chengde City remained highly stable, but the total amount was sensitive to land use
changes. Except for the ecological protection scenario, the water conservation amount of grassland continued to
decline. Under the urban expansion scenario, the water conservation function of forest land was encroached upon,
while the water conservation amount of impervious surfaces increased abnormally. [ Conclusion ] Cultivated land,
forest land, and grassland are the main contributors to water conservation function in Chengde City, which faces
dual pressures of grassland degradation and unregulated urban expansion. In the future, while strictly protecting
forest ecosystems, it is necessary to coordinate the protection of cultivated land with grassland restoration and to
strictly control the unregulated expansion of impervious surfaces.

Keywords: INVEST model; PLUS model; land use change; multi-scenario simulation; water conservation

prediction; Chengde City of Hebei Province
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Fig.1 Spatial distribution of land use under different scenarios in Chengde City in 2028, 2033 and 2038
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Table 2 Contribution degrees of driving
factors to land use change
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Fig.4 Zoning of water conservation function under different scenarios in Chengde City from 2028 to 2038
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Fig.5 Water conservation amount of different land use types under different scenarios in Chengde City from 2023 to 2038
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