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Ecosystem service assessment and multi-scenario simulation in
southwest alpine canyon region

LI Ling', WANG Zhen', WANG Keqin', LI Yiran', LI Xuanping’, MA Yanbo®, YANG Jin', FENG Xiaowen'

(1. College of Soil and Water Conservation, Southwest Forestry University, Kunming 650224, Yunnan, China;
2. Yongsheng County Soil and Water Conservation Committee, Yongsheng 674200, Yunnan, China; 3. Yongsheng
County Chenghai Power Pumping Station, Yongsheng 674202, Yunnan, China)

Abstract: [Objective] As an important ecological barrier area in China, the southwest alpine canyon region
requires analysis of land use change and ecosystem services under different scenarios. This study aims to
provide a theoretical basis for ecological environment protection and future development. [Method] Based on
the China Land Cover Dataset (CLCD), this paper analyzed the patterns of land use change in the region, and
used the InVEST model to evaluate the spatial-temporal evolution rules of 4 types of ecosystem services (water
yield, carbon storage, habitat quality, soil conservation) in southwest alpine canyon region from 2002 to 2022.
The PLUS model was used to simulate the spatial distribution pattern of land use in 2032, 2042 and 2052 under
different scenarios. And integrating the InVEST and PLUS model to evaluate the evaluated law of 4 types of

ecosystem services in southwest alpine canyon region under different scenarios. [Result] (1) From 2002 to
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2022, the land use types in the southwest alpine canyon region were mainly forest and grassland, each
accounting for more than 44% of the total area. During the period, the transfer of land use was concentrated in
forest, cropland and grassland. (2) From 2002 to 2022, the average water yield in southwestern alpine canyon
region decreased, the average carbon storage increased, the average habitat quality improved, the average soil
conservation decreased. (3) From 2032 to 2052, under the natural development scenario, the average values of 4
types of ecosystem service functions all increased; under the cultivated land protection scenario, the average
values of 4 types of ecosystem service functions all decreased; under the economic priority scenario, the average
values of water yield and soil conservation amount decreased, while the average values of carbon storage and
habitat quality increased. [Conclusion] The terrain in southwest alpine canyon region was complex. There was
a relatively large area of forest land and grassland in the region, and the overall situation of carbon storage and
habitat quality was relatively good. However, a large amount of snow-covered areas and unused land also led to
a decrease in both water yield and soil conservation amount. [Ch, 9 fig. 39 ref.]

Key words: ecosystem services; land use change; InVEST; PLUS; multi-scenario modeling; alpine canyon

region
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Figure 2 Changes of land use types in southwest alpine canyon region from 2002 to 2022
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Figure 3 Land use type change transfer matrix in southwest alpine canyon region from 2002 to 2022
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Figure 5 Land use types under different scenarios in southwest alpine canyon region from 2032 to 2052
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Figure 6 Water production under different scenarios in southwest alpine canyon region from 2032 to 2052
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Figure 7 Carbon storage under different scenarios in southwest alpine canyon region from 2032 to 2052
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Figure 8 Habitat quality under different scenarios in southwest alpine canyon region from 2032 to 2052




5 42 5 4 A DU R LLRAT X AR A R GUAR 5T VA S 2 AR 821

2032$ 2042£E 2052EF

FIEORFFE/(t km?)

e 36 641.20 500 1 000 km
|

)
T H AR BT ARE M IR S 5 GS(2020)46 195 AR EML I, KBk, T T, M. VIR RS LFEEIL,

B9 20322052 4@ é &Lk 5 K RF R T 6y LEAHFEFEH
Figure 9 Soil conservation under different scenarios in southwest alpine canyon region from 2032 to 2052
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