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Spatial characteristics and effects of soil conservation service in Sichuan Province
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Abstract; Soil conservation, which is a fundamental regulating service, is defined as the reduction of water erosion by
ecosystems through structures and processes. Sichuan Province, which is located in the upper reaches of the Yangtze River,
is an important ecological security barrier in China. Protection of its soil conservation service and control of soil erosion are
important safeguards for maintaining ecological security in the middle and lower reaches of the Yangtze River. This study
used the Universal Soil Loss Equation (USLE) and statistical methods to analyze the spatial characteristics and influencing
factors of ecosystem soil conservation service in Sichuan Province. The results showed that; (1) In 2015, the total soil
conservation in Sichuan Province was 19.90 billion tons, and the average soil conservation intensity was approximately 409.
43 t hm™ a™'. Forests and shrubs were the main ecosystem components providing soil conservation service, whereas the
cropland ecosystem still played a role, and soil and water conservation measures should be considered in agricultural
activities. (2) From the spatial distribution, the areas with high soil retention capacity were mainly located in greatly
undulating mountains surrounding the Sichuan Basin, such as Longmen Mountain, Qionglai Mountain, Daliang Mountain,

and Micang Mountain. In terms of the cities at the prefectural level, Bazhong City, Ya'an City, Dazhou City, Guangyuan
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City, Panzhihua City, and Leshan City had relatively high soil conservation capacity, whereas the very important areas for
soil conservation were widely distributed in the Liangshan Prefecture, Aba Prefecture, Ganzi Prefecture, Ya'an City,
Bazhong City, and Dazhou City. (3) Among the natural factors, climate and terrain were the main factors affecting the
spatial pattern of soil conservation service in the study area. The soil factor also exhibited some influence on the regional
scale, whereas the vegetation factor may play a role on the local scale. The study revealed key areas for ensuring ecological
security from the perspective of soil conservation service. lts results can provide scientific guidance for ecological protection

and erosion control in Sichuan Province.
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Table 1 Principal data sources for soil conservation assessment
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Fig. 2 The spatial pattern of soil conservation service in

Sichuan Province

®2 NIEESREGTERFEEZEMM

Table 2 Composition of important area for soil conservation service in Sichuan Province

. T+ HE{RFF Soil conservation amount [E £ T Land area
RS T _ __
Importance for soil conservation Ai Sum/ [EpidiA ZHAE D S Sum/ EHAr EHE
108t Ratio/ % Accumulative/ % 10*km? Ratio/ % Accumulative/ %

% FE %L Extreamly important 99.51 50.00 50.00 6.31 12.99 12.99

H % Important 49.75 25.00 75.00 7.19 14.79 27.78
458 % Moderately important 29.85 15.00 90.00 8.52 17.53 45.31
—Ji& General 19.90 10.00 100.00 26.59 54.70 100.00
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Table 3 Soil conservation service in various ecosystems in Sichuan Province

I B A A Area + {351 Soil conservation amount
Ecosystem types S Sum/ "okt 5 Intensity/ B Sum/ Bkt
10*km? Ratio/% (thm2a™l) 108t Ratio/ %
FRFK Forest 14.37 29.57 639.65 91.93 46.19
HEM\ Shrub 8.88 18.26 485.54 43.11 21.66
HH Grassland 11.78 24.23 230.34 27.12 13.63
T H Wetland 0.99 2.03 67.82 0.67 0.34
4 H Cropland 10.46 21.53 317.76 33.25 16.71
I Urban land 0.57 1.17 100.04 0.57 0.29
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Fig.3 Soil conservation service (soil conservation intensity) in various prefecture—level cities
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Fig.4 Soil conservation service (importance for soil conservation) in various prefecture—level cities
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LS_county 1.311 0.323 0.000
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