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Trade-offs and synergies of ecosystem services in the Liaohe River Basin
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Abstract: The Liaohe River Basin, one of the seven major river basins in China, is an important wind-proof
and sand-fixing (WPSF) and ecological barrier area. Clarifying the changes and tradeoffs/synergies of eco-
system services is significant for achieving sustainable development goals. Based on the evaluation of soil
conservation service, wind-proof and sand-fixing services and habitat quality in the Liaohe River Basin
from 2000 to 2015, correlation analysis and root-mean-square deviation method were used to study the
tradeoff and synergy relationship of ecosystem services. The results showed that: 1) The amount of soil
conservation increased from 5.5X10% t in 2000 to 6. 0X10°® t in 2015, and the wind-proof and sand-fixing

amount increased from 1.29X10% t in 2000 to 1. 35X 10% t in 2015. The soil conservation service, wind-
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proof and sand-fixing and habitat quality showed a trend of “overall increased and local decreased”, and the
spatial heterogeneity of ecosystem services was great. 2) Soil conservation service and wind-proof and
sand-fixing service, wind-proof and sand-fixing service and habitat quality were trade-offs. However, soil
conservation service and habitat quality were in a synergistic relationship. 3) The overall ecosystem serv-
ices showed a trend of weakening of trade-offs in the past 15 years for the Liaohe River Basin. Comparing
the trade-offs and synergies of different land cover types, it was found that the trade-offs of woodland were
lower, while the trade-offs of artificial surface were higher. The overall ecosystem services of the Liaohe
River Basin showed a trend of weakening of trade-offs in the past 15 years. Comparing the trade-offs and
synergy of different land cover types, it was found that the trade-offs of woodland were lower, while the
trade-offs of artificial surface were higher. Quantitatively assessing ecosystem service trade-offs and syner-

gies of the Liaohe River Basin could provide a reference for regional environmental governance and regional

sustainable development.
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Table 2 The equation of factors of soil conservation service
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Table 3 The equation of factors of sand storm prevention
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Fig. 4 Spatial distribution of ecosystem services trade-offs of the Liaohe River Basin
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