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Fig.2  Local spatial autocorrelation aggregation characteristics of food supply services
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Spatiotemporal Differentiation of Ecosystem Service
Synergy/ Trade-Offs in the Mountainous Karst Areas:
A Case Study of Guangnan County, Yunnan, China

MIAO Peipei, ZHAO Xiaoqing” , PU Junwei, LI Sinan, WANG Qian, TAN Kun

(School of Earth Sciences, Yunnan University, Kunming 650000, China)

Abstract: The disturbance of human activities in fragile ecosystems in karst mountainous areas affects and changes
the local ecological service functions. The trade-offs/synergies of ecosystem services and their spatiotemporal
differentiation can be used to guide ecological restoration and conservation in the mountainous karst areas. Most
research on the mountainous karst areas focused on the temporal changes of the trade-off/synergistic relationships of
ecosystem services, but less on the spatial heterogeneity and spatial visualization, making it difficult to fully reveal
the complex relationships among various services. In this study, model assessment and correlation analysis were
used to assess six ecosystem services in Guangnan county, a mountainous karst region in Yunnan of China, and
then to analyze their spatiotemporal changes, spatial heterogeneity and trade-off/synergistic relationships. Results:
(1) From 2000 to 2018, there had been a yearly increase in the average annual food supply and cultural value; the
average annual water yield, soil conservation and carbon sequestration value decreased first and then increased ; the
average annual habitat quality decreased year by year. (2) Spatially, the food supply, cultural value and water
yield increased more in the central and south-central parts of the county, whereas soil conservation had an opposite
trend, and carbon sequestration value and habitat quality increased more in the east. (3) As to autocorrelation,
the global Moran’s I index of each ecosystem service was carbon sequestration > food supply > soil conservation >
water yield > culture > habitat support services. The habitat support services were spatially discrete, whereas all
other services were clustered, whose spatial differentiation were dominated by “insignificant” zones and “low-low”
aggregation distribution. (4) In the temporal pattern of trade-off/synergistic relationships, the correlation between
habitat support services and carbon sequestration and oxygen release was highly positive with the highest synergistic

coefficient, while the correlation between water production and soil conservation was moderately negative with the
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lowest trade-off coefficient; as to the spatial pattern, the spatial distribution of food supply-water production and
culture-carbon sequestration were all synergistic relationships, while water yield-soil conservation and carbon
sequestration-water yield were all trade-off relationships. The overall spatial pattern was governed by synergistic
relationships, with differences in the spatial distribution of trade-off and synergistic areas. Our research
achievement of ecosystem service correlation and trade-off/synergy can help to macro-regulate natural resources in
the study area and eliminate the dilemma of economic development and ecological conservation. This research
provides new insights into the discipline of karst mountain ecosystem restoration, and particularly help to directly

manage the coordinated development of resources and environment in Guangnan county.

Key words: ecosystem services; trade-offs/synergies; spatial and temporal differentiation; spatial heterogeneity ;

the mountainous karst areas, China
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