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Study on coordinated development and spatio-temporal evolution of

water environment based on DPSIR theory
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Abstract; In order to explore the coordinated and sustainable development of water environment in Shaanxi
Province, a water environment evaluation index system in Shaanxi Province was constructed based on the DPSIR
theory (ie, driving force-pressure-state-influence-response). And analyze the temporal and spatial evolution law and
influencing factors of water environment coupling and coordinated development in 10 prefecture-level cities in
Shaanxi Province from 2004 to 2019. The results show that from the perspective of time series dynamic evolution,
the degree of coordinated development of the water environment DPSIR system in Shaanxi Province was barely out
of balance from 2004 to 2010, turned into primary imbalance in 2011, and increased to intermediate coordination in
2019. Although it has reached the degree of coordination, it is far from good coordination. There is still a lot of
distance. From the perspective of spatial distribution, the local-level cities in Shaanxi Province can be divided into
three levels of coordination. The first level is Yan'an, Yulin, Xi'an and Baoji, which reached the intermediate level
of coordination or good in 2019. Coordinated state; the second level is Xianyang, Weinan, Shangluo, Ankang and
Hanzhong; the last level is Tongchuan City, which has developed slowly and is still on the verge of imbalance in
2019. From the analysis of influencing factors, the four significant influencing factors affecting the coordination of
water environment are the natural population growth rate, the water consumption per 10,000 yuan of GDP, the
wetland protection rate and the ratio of good surface water quality. Based on the above, this paper puts forward
policy suggestions in four aspects, in order to provide some reference for the coordinated development of water
environment in Shaanxi Province.
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Fig. 1 DPSIR Theoretical Framework
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Fig. 3 The spatial and temporal pattern of the comprehensive development index (left), coupling degree (middle), and

coupling coordination degree (right) of Shaanxi Province
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Fig. 4 The spatiotemporal pattern of coupling degree in 2004, 2009, 2014 and 2019
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Fig. 5 Coupling coordination degree in 2004, 2009, 2014 and 2019
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