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Tab.3 Main obstacle factors of the resilience trade-offs
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Trade-Offs and Synergies of Socio-Ecological System
Resilience and Driving Forces in the Qinba Mountains:
A Case Study of Southern Shaanxi, China

LI Shunke, YANG Xinjun, SHI Ruohan, WANG Fei, CHEN Jia”

( College of Urban and Environmental Science, Northwest University, Xi’an 710127, China)

Abstract; The Qinba Mountains is an important ecological function area in China, currently challenged by both
ecological protection and socio-economic development. It is of great practical significance to explore the interaction
of social-ecological system in the Qinba Mountains to sustain regional high-quality development.

Limited by the complexity of a socio-ecological system, most scientific efforts were made merely toward an
overall evaluation of the resilience of socio-ecological system, but little attention was paid to the trade-offs and
synergies between individual subsystems.

This study focused on the three major subsystems: social system, economic system, and ecological system,
and established an indicator system from the perspectives of vulnerability and coping capacity. A TOPSIS model was
used to measure the resilience of the social-ecological system in Qinba, southern Shaanxi from 2005 to 2020. It
determined the trade-offs and synergies among different subsystems in the social-ecological system resilience by
relevant analysis and identified main driving forces behind trade-offs and synergies by Obstacle Degree Model and
the Contribution Degree Model.

It has the following findings. (1) From 2005 to 2020, the social system, economic system and ecological
system, as well as social-ecological system resilience in the southern Shaanxi region had been improved to some
extent. (2) The trade-offs correlation existed between social system vulnerability and ecosystem vulnerability, as
well as between ecosystem coping capacity and ecosystem vulnerability. The main interaction between the other
subsystems is characterized by fluctuating and changing synergies. (3) The main obstacles related to trade-offs
were the living standard of rural residents, terrain fragmentation level, and the capacity of garbage disposal. The
main contributing factors related to synergies included the development level of the first and second industries, the
local financial strength, the living standard of rural residents, the capacity of garbage disposal and the level of
education development.

This study analyzed the resilience of the socio-ecological system from the perspective of trade-offs and

synergies, and it would provide optimization strategies for a high-quality development of the Qinba Mountains.

Key words: socio-ecological system; resilience; trade-offs and synergies

(REHE F)



