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Spatiotemporal Evolution and Driving Factors of Soil Conservation
Function in Qilian Mountains Based on InVEST Model
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Surveying and Mapping Science and Technology , Xi’an University of Science and Technology » Xi an, Shaanxi 710054, China)

Abstract: The characteristics of spatial and temporal changes in soil conservation services and the attribution
of spatial heterogeneity in the Qilian Mountains were explored, in order to provide scientific reference for the
ecological protection and sustainable development of the region. [ Methods] Based on the four periods of land
use data from 2005 to 2020, combined with topographic, soil and meteorological data, we used the InVEST
model and geoprobe method to simulate the soil conservation service, explore the spatial and temporal
characteristics of soil conservation and its value, and attribute its spatial heterogeneity. [ Results] D The soil
conservation volume in Qilian Mountains area from 2005 to 2020 ranged from 5.02X 10’ t to 7.89 X 10’ t,
with a decreasing trend; the spatial distribution of soil conservation volume was high in the southeast and low
in the northwest, and the high value areas were concentrated in the east side of the Qinghai Lake and the
Qilian Mountains range in the study area. @ different land use types, grassland soil retention of the largest

total amount of soil, forest soil retention intensity was the largest. Soil retention intensity with the increase
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in elevation was first increased and then decreased in the single peak curve, and with the increase in slope was

linearly increasing. @ The average annual value of soil conservation services in the study area was 3.912X 10"

yuan, with the value of soil fertility conservation E; as the main value. @ The results of geographic

exploration showed that slope and soil type had the highest explanatory power for the spatial heterogeneity of

soil conservation, and the interaction between vegetation cover and soil type had the highest explanatory

power. [ Conclusion ] Slope and soil type jointly affect vegetation cover, and vegetation cover is the dominant

factor influencing the spatial heterogeneity of soil conservation services. It is necessary to convert part of the

cultivated land into grassland or woodland, increase ecological protection, improve vegetation cover, reduce

soil erosion, increase soil conservation capacity, and thus improve the ecological environment.

Keywords: InVEST model; geographical detector; soil conservation function; Qilian Mountains area
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Fig.1 Distribution of soil erodibility factor K in Qilian Mountains
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Fig.3 Spatial distribution of soil conservation in Qilian Mountains from 2005 to 2020
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Table 3 Total soil conservation and soil conservation intensity of different land use types in Qilian Mountains from 2005 to 2020
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Table 4 Total soil conservation and soil conservation intensity at different elevations in Qilian Mountains from 2005 to 2020

2005 4F 2010 4F 2015 4F 2020 4F

SO /m o R IR R RORORERRIE ) RIROME BRI/ R REOLERREE/

BAE/10% t (tehm 2ea ') BHE/10°t (t+hm Z2ea ') BE/10°t (t+shm 2.a ') B&E/10°t (t*hm %.a b))
1 700~2 200 1.31 912.05 1.22 854.63 0.80 561.54 1.33 928.71
2 200~2 700 8.09 939.19 8.09 938.85 5.42 629.01 8.15 946.14
2 700~3 200 14.52 977.90 14.89 1 003.33 10.68 719.75 12.61 849.19
3 200~3 700  21.57 784.42 22.33 811.94 17.55 638.21 13.99 508.58
3 700~4 200 18.71 482.34 20.18 520.50 17.44 449.59 8.93 230.19
4 200~4 700 6.52 309.14 8.17 387.86 7.40 351.06 3.39 161.07
4 700~5 200 1.15 388.68 1.69 573.60 1.50 509.30 0.61 205.21
>5 200 0.10 323.31 0.15 488.91 0.13 447.67 0.04 149.43
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Table 5 Total soil conservation and soil conservation intensity of different slope grades in Qilian Mountains from 2005 to 2020

2005 4§ 2010 4 2015 4 2020 4

e THRFE RHERRERE/ RIEREE REMRERERE/ RHRRE RIERRRERE/ REUREE RHURRERE/

BIE/10° t (tehm %ea V) BIE/10° t (tshm 2ea V) BE/10° t (tehm %ea V) BIE/10° t (tehm 2ea V)
0°~5° 18.51 156.13 20.25 214.59 15.78 167.25 12.53 132.76
5°~10° 26.27 633.17 28.13 901.67 22.05 706.54 18.14 581.23
10°~15°  21.15 1 231.99 22.29 1 748.33 17.83 1 398.58 14.70 1152.75
15°~20° 5.54 1792.32 5.75 2 500.59 4.80 2 086.83 3.51 1527.13
=>20° 2.36 2 422.35 2.45 3150.53 2.19 2 811.10 1.34 1.719.40
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Table 6 Value of soil conservation services in Qilian
Mountains from 2005 to 2020
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Fig.4 Spatial distribution of soil conservation ecological service value in Qilian Mountains from 2005 to 2020
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