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Fig.1 Location of the Qinba mountainous area, China
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Tab.5 Area and proportion of land use types

e T B/ km? it/ %
Bt 62 627 28.55
b 94 840 43.23
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Tab.6 Effects of temperature and precipitation on ecosystem services
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Trade-Off Synergy of Ecosystem Services in the
Qinba Mountainous Area of China

ZHANG Miao', YANG guoqing', WANG Junbang’ , LI Jiyuan', ZHANG Tian'

(1. Northwest Land and Resources Research Center, Shaanxi Normal University, Xi’an 710119, China;
2. National Ecosystem Science Data Center, Key Laboratory of Ecosystem Network Observation and Modeling , Institute of Geographic

Sciences and Natural Resources Research, Chinese Academy of Sciences, Betjing 100101, China)

Abstract; The analysis of spatiotemporal distribution and evolution mechanism of trade-off synergy relationship is
helpful to quantify ecosystem services. Research on ecosystem in the Qinba mountains area mainly focused on the
evolution of a single ecosystem service and the relationship between two ecosystem services, but less attention was
paid to the interaction and evolution mechanism of multiple ecosystem services, which resulted in a lack of
comprehensive understanding of the complex interaction mechanism and influencing factors among multiple
ecosystems.

Based on multi-source data and comprehensive models, this paper estimated the soil conservation, habitat
quality, net primary productivity and food supply of the Qinba mountainous area from 1995 to 2015 by using
methods of spatial correlation analysis and linear regression. The spatiotemporal distribution and trade-off synergy
relationship of four ecosystem services were studied, and the driving mechanism of the evolution of this relationship
was analyzed.

The results include: (1) The high values of soil conservation, habitat quality and net primary productivity
ecosystem services mostly located in the mountainous areas with better hydrothermal conditions, and the low values
were mainly concentrated in the basin areas; Food supply showed an opposite spatial distribution pattern. (2) The
trade-off relationship between multiple ecosystem services was mainly reflected in the decline in habitat quality with
the increase in net primary productivity and food supply; the synergistic relationship was mainly reflected in the
simultaneous increase in net primary productivity, soil conservation and food supply. Therefore, the protection of
animal and plant habitats and the maintenance of biodiversity were suggested as a regional development strategy.
(3) The changes in ecosystem services were mainly driven by the conversion between forest and cultivated land.
And the increase in temperature had more influence on the net primary productivity and food supply than
precipitation. This study provides theoretical basis and decision support for the ecological healthy development in

the Qinba mountainous area.

Key words: ecosystem services; trade-off synergy; sustainable development; the Qinba mountainous area





