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Abstract: To clarify the impact of land use change on ecosystem service functions in karst watershed, this study took the
typical karst watershed in Guizhou Province, Nanming River Watershed, as an example to analyze spatial and temporal dy-
namic changes of land use from 2000 to 2020 based on 3S technology. By combining meteorological, soil and terrain data,
InVEST model was used to evaluate the water conservation function and carbon storage function of different land use types
and to assess the temporal and spatial differentiation characteristics of ecosystem services over a 20—year time series. The
results showed that the average annual water conservation of Nanming River Watershed was 1. 01x10° m” and the average
water conservation capacity was 44 mm, showing a decreasing-rising trend, the high values of water content and carbon
storage were mainly concentrated in the northeastern part where woodlands and grasslands were dense. Since the 21st cen-
tury, the land use change in Nanming River Watershed could be characterized as " two increases and three decreases" , a-
mong which the maximum annual change rate of construction land reached 13. 07%. The carbon storage of forest land in
the watershed was the most important carbon bank of the watershed, accounting for 60. 09% of the total carbon storage in
the watershed, and the water content of forest land in the watershed accounted for 57. 83% of the total water content of the
watershed. A large area of forest land and cultivated land in the upstream area had been shifted to construction land, and

the ecosystem service function declined significantly. This study provided a scientific basis and data reference for formula-
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ting ecological restoration strategies, promoting sustainable land use and improving ecosystem service functions in karst wa-

tersheds.

Key words: karst;land use; InVEST model ;ecosystem service function ; Guizhou Province
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Fig. 1 Location (a) and altitude (b) of the study area
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Table 1 Data requirement and processing for the annual water production module in InNVEST model
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Table 2 Carbon density of different land use types in Nanming River Watershed (t/km”)
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Fig.2 Technology roadmap
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Fig. 3 Spatial distribution of water yield and water conservation in Nanming River Watershed in 2000, 2010 and 2020
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Bl 4 2000 4F 2010 451 2020 45 [ W] 375 300k fif 44k 43 A
Fig. 4 Carbon storage distribution in Nanming River Watershed in 2000, 2010 and 2020
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Fig. 5 Soil maps of Nanming River Watershed in 2000 (a), 2010 (b) and 2020 (c)
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Table 3 Land use change matrix of Nanming River Watershed in 2000—2010, 2010—2020 and 2000—2020 (km’)
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Fig. 6 Water conservation changes under different land

use types in Nanming River Watershed from 2000 to 2020
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