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Quantitative Evaluation of Soil Conservation Function in the Qinghai-Tibet Plateau Based on

RUSLE Model
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Academy of Sciences, Beijing 100049, China; 4 Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of
Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Soil conservation function is one of the main regulating functions of the ecosystem of the Qinghai-Tibet Plateau, and
the accurate assessment of the spatial and temporal change pattern of soil conservation function on the Qinghai-Tibet Plateau is a
prerequisite to ensure the successful implementation of soil and water conservation and ecological environment management in
the region. In this study, the meteorological, soil, land use, DEM and NDVI data were collected, and the dynamic changes of
spatial and temporal characteristics of soil conservation function on the Qinghai-Tibet Plateau from 1982 to 2020 were assessed
by using the RUSLE model. The results indicated that soil retention showed a fluctuating increase from 1982 to 2020, and soil
retention intensity gradually decreased from south to north, with the high value areas mainly concentrated in the high mountain
valleys of western Sichuan and eastern Xizang in the southeastern part of the Qinghai-Tibet Plateau; soil erosion intensity showed
a significant transformation in the past 40 years, mainly characterized by the transformation from a high level of moderate erosion
intensity to a low level of mild or slight erosion intensity, indicating a significant transformation from a high level to a low level
in soil erosion intensity. The main characteristic was the conversion from high moderate erosion intensity to low mild or slight
erosion intensity, indicating the improvement of soil conservation condition in the past 40 years; soil conservation capacity also

was obvious-ly different under different topographic conditions, which mainly was weaker in the high altitude areas with small
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degree of undulation; in terms of soil conservation capacity under different types of land use, the forest area was the strongest

while the unused land was the weakest. Over the past 40 years, soil conservation capacity was increased, but some areas still

faced weak soil conservation capacity. For the further enhancement of soil conservation function of the Qinghai-Tibet Plateau in

the future, while paying attention to and protecting forest with strong soil conservation capacity, soil and water management

should be strengthened in high-altitude areas with little undulation, and soil erosion prevention and control measures should be

formulated on a hierarchical and zonal basis.

Key words: GIS; RUSLE model; Soil conservation function; the Qinghai-Tibet Plateau
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Table 1  Soil retention statistics for the Qinghai-Tibet Plateau

(1982—2020)
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Table 2 Transfer matrix of soil erosion intensity on the Qinghai-Tibet Plateau from 1982 to 2020
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Table 3  Soil retention on different slopes on the Qinghai-Tibet Plateau (1982—2020)

B (°) A L1 (%) + {45 (¢ (hma))
1982 42 1990 4 2000 4 2010 4 2020 4
0~5 58.78 5.13 4.98 5.84 5.37 5.71
5~15 34.05 50.60 55.24 62.58 49.88 54.98
15~30 7.02 189.41 234.07 242.81 186.70 210.41
30 ~45 0.14 419.29 523.68 510.23 395.57 429.83
>45 0.01 231.10 73.99 48.09 295.68 166.54
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Table 4 Soil retention at different elevations on the Qinghai-Tibet Plateau (1982—2020)
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1982 4 1990 4 2000 4 2010 4 2020 4
<3 000 8.8 103.25 153.83 152.96 112.63 140.37
3000 ~ 4 000 18.4 48.21 50.53 53.04 45.56 51.16
4000 ~ 5000 48.69 27.52 26.08 29.36 24.61 26.09
>5 000 24.11 12.44 15.49 21.24 15.06 13.29
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Table 5 Soil retention under different land use types on the Qinghai-Tibet Plateau (1982—2020)
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Whil%) (t(hm*a)  Lfil%) (Whm*a)  Lfl%)  (©hmta) %) ((hmta))  [Lfl%)  (Y(hm’a))
i 12.27 124.27 12.28 158.37 10.67 190.56 10.66 143.25 12.30 150.12
M 0.85 63.19 0.86 73.00 0.78 64.48 0.78 55.88 0.89 59.94
M 48.81 27.96 49.10 28.01 58.59 26.08 58.57 21.86 48.94 29.71
A 0.05 20.89 0.06 21.20 0.05 20.16 0.07 15.45 0.10 18.23
K8 5.52 15.73 4.96 15.39 4.15 23.16 4.19 20.75 5.19 10.63
KFAHAM 325 11.74 32.74 13.09 25.75 21.55 25.73 17.55 32.57 10.92
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