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Table 1 System of eco-compensation on SLCP of Zhangjiakou city
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Note: “+” expresses relationship between variable and eco-compensation on
SLCP is positively related; “-” expresses relationship between variable and
eco-compensation on SLCP is negative related.
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Table 2 Standardization value of each index of eco-compensation system of Zhangjiakou city in 2013
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Note: B1 expresses natural factor; B2 expresses economic, scientific and technological factors; B3 expresses social factors; C1 expresses the importance of ecological function;
C2 expresses NDVI; C3 expresses altitude; C4 expresses windy days; C5 expresses the distance between land centroid of SLCP and residential area of counties; C6 expresses
lost opportunity cost; C7 expresses education fund; C8 expresses proportion of scientific research personnel; C9 expresses agricultural population; C10 expresses per capita net
income of farmers; C11 expresses non-agricultural population proportion; C12 expresses the proportion of poor people; C13 expresses disaster population.
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Table 3 Eco-compensation coefficient on SLCP of counties in
Zhangjiakou city
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Fig.3 Clustering level of eco-compensation coefficient and on
SLCP of counties in Zhangjiakou city
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Determination of eco-compensation of sloping land conversion program
based on GIS and RS

Guo Huimin'?, Wang Wukui'*, Feng Zhongke®
(1. College of Economic and Management, Beijing Forestry University, Beijing 100083, China;
2. College of Economic and Management, Hebei North University, Zhangjiakou, 075000, China;
3. Beijing Key Laboratory of Precision Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: Since the implementation of ecological compensation policy in China, micro difference of geographic location does
not been considered basically, but the implementation of the "sweeping approach™ national compensation policy is divided into
north and south of the Yangtze River. In practical application, although it has the advantages of unified standard, it ignores the
actual existence of many realistic factors, such as terrain, soil, climate in forest land. The gap between compensation and
woodland fine operation and management is very big. The objective of this paper was to solve the problem of ecological
compensation standard in different regions. Taking compensation configuration of the Sloping Land Conversion Program in
Zhangjiakou area as the research object, remote sensing (RS), geographic information system (GIS) and other space
technologies were applied, the method of qualitative and quantitative analysis was adopted, the analytic hierarchy process
(AHP) was used to determine the factors affecting ecological compensation weight, and the space allocation model of
ecological compensation was established in this research. The results showed that: 1) The AHP method and the spatial analysis
technology of RS and GIS were integrated. The AHP was good at multi-factor comprehensive evaluation, and in the
application process, the GIS software showed a greater advantage on the data expression space, the digital and graphics
integration as a whole, and the data processing, analysis and management functions, which could objectively reflect the
specific situation of the region. Overall, the method in this research provides a new way for the calculation of the ecological
compensation standard of farmland. 2) Among affecting factors of ecological restoration compensation in the study area, the
weights of natural factors, social factors, economic factors were 0.5279, 0.3325 and 0.1396, respectively. 3) Based on the total
sum of annual payment for ecosystem services (PES) from the Sloping Land Conversion Program in Zhangjiakou City, taking
the districts as the main areas of the distribution, the value of PES for every district and county allocated by using the space
allocation model was the most in Shangyi county, and the least in Huailai county. The PES that farmers in Shangyi county
received was 0.082 per hectare on average; the PES that farmers in Huailai county received was 0.036 per hectare. This was in
accordance with the principle of fairness. 4) Compared with the original uniform standards for different counties, the highest
amount of compensation increased by 308 yuan/hm? in Huailai county, the least amount of compensation reduced by
623 yuan/hm? in Shangyi county, and the highest amount of compensation was 2.28 times the minimum amount. This not only
solved the problem of the previous unified compensation standards, but also followed the principle of ecological contribution
priority and social justice. This paper concludes combining the hierarchical analysis method and the spatial analysis method of
RS and GIS technology provides a new idea for eco-compensation of the Sloping Land Conversion Program. The accurate
purpose for Sloping Land Conversion Program is realized by space allocation model for compensation. Space allocation model
for compensation is a technical method to explore the scientific, reasonable, optimizational ecology compensation. Spatial
distributional model of PES based on GIS and RS can solve the "sweeping approach” phenomenon basically.

Key words: remote sensing; geographic information system; ecology; compensation; distance decay; NDVI; sloping land
conversion program



