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Spatio-temporal Tradeoff of Karst Water Yield and
Soil Erosion Based on GWR Model ;
A Case Study in Sancha River Basin of Guizhou Province, China

GAO Jiangbo'” , WANG Huan’
(1. Key Laboratory of Land Surface Pattern and Simulation, CAS, Beijing 100101, China;
2. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
3. Peking University, Beijing 100871, China)

Abstract; Quantitative assessment of ecosystem services in karst areas, such as soil conservation and water yield,
is essential for regional sustainable development. Identifying the antagonistic/synergistic relationship of these
services could provide the scientific basis for ecosystem-based management. Currently, most research on karst
ecosystem services trade-offs and synergies were conducted qualitatively. However, quantitative studies on the
spatial and temporal variability of the relationship are still lacking, especially at the basin scale. In this study, the
Sancha River Basin in Guizhou Province of China, a typical karst-peak cluster depression area, was selected as the
study area. The Integrated Valuation of Ecosystem Services and Trade-offs (InVEST) model and Revised Universal
Soil Loss Equation (RUSLE) model were applied to quantitatively assess water yield and soil erosion from 2000 to
2015, respectively. The Geographically Weighted Regression ( GWR ) method was used to quantify the
relationships of trade-offs/synergies between water yield and soil erosion services and to further display their spatial
variability. The results showed that: (1) both anatagonistic and synergistic relationships existed between the two
ecosystem services and were found in 63.3% and 36.7% of the study area, respectively. At the basin scale, the

trade-offs between soil erosion and water yield were mainly found in the upstream and downstream areas. While the
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areas with synergistic relationship mainly located in the middle reaches. (2) The land use types were the main
cause of the spatial distribution of trade-offs and synergies relationships between the two services. The distribution
of land use types determined the spatial heterogeneity of the relationships in the study area. (3) The spatial
heterogeneity of relationships were categorized based on the local geomorphological conditions. For example, in the
middle elevation plain and terrace areas, soil erosion and water yield generally showed synergistic relationships.
However, the relationships changed to trade-offs in the areas of middle elevation hill, small relief mountain and

middle relief mountain. This study can provide scientific references for karst ecosystem services management.

Key words: water yield; soil erosion; trade-offs and synergies relationship; GWR; InVEST model; RUSLE

model ; karst area



