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Fig.1 The coastal zone of Tianjin
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Tab.1 The evaluation index system for assessing the ecological health of Tianjin coastal zone in the DPSIR framework
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Tab.2 The weights of each evaluation index of ecological health in Tianjin coastal zone in the DPSIR framework
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Tab.3 Classification of coastal zone ecosystem health status
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Fig.2 Comprehensive evaluation index to the ecological health
of Tianjin coastal zone
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Fig.3 Contribution from each criterion layer to the Tianjin coastal zone ecosystem health assessment
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EVOLUTION AND GOVERNANCE OF ECOLOGICAL HEALTH IN TIANJIN
COASTAL ZONE BASED ON THE DPSIR MODEL (2018-2023)

ZHANG Bi-Ru"?, NIU Fu-Xin®>, TU Jian-Bo?, ZHAO Liang'
(1. College of Marine and Environmental Sciences, Tianjin University of Science and Technology, Tianjin 300457, China;
2. Tianjin Marine Center, Ministry of Natural Resources, Tianjin 300453, China)

Abstract The Tianjin coastal zone is an important ecological security barrier for the Beijing-Tianjin-Hebei urban
agglomeration. To scientifically assess the evolution of its ecological health, an ecological health evaluation system was
constructed for the coastal zone based on the Driving forces-Pressure-State-Impact-Response (DPSIR) model, and
environmental monitoring or census data covering 2018~2023, in which 30 indicators were applied. The Analytic
Hierarchy Process (AHP) and Entropy Weight Method were used to determine the weight of each indicator, and the health
level of the coastal zone was comprehensively evaluated. In addition, the degree of coupling coordination among the sub-
systems of DPSIR was ascertained, and the reliability of outcome was determined through a weight sensitivity experiment.
Results show that the ecological health level of the coastal zone showed a fluctuating upward trend in general, and the
health grade was increased from “relatively unhealthy” to “moderately healthy”. All the sub-systems were in moderately
coordinated state, indicating that the health condition of the coastal zone of Tianjin has been improving year by year under
the policy of promotion by the government. The region has initially formed a “green growth” model for the marine
economy. However, a certain lag existed in ecosystem restoration relative to countermeasures, posing potential ecological
disaster risks. The weight sensitivity analysis showed that the evaluation system constructed in this study has high
robustness and can objectively reflect the evolution of the ecological health of the coastal zone in Tianjin, providing a
scientific basis for refined governance in the coastal zone of Tianjin.

Key words driving forces-pressure-state-impact-response (DPSIR) model; Tianjin coastal zone; ecological health
assessment; analytical hierarchy process (AHP); entropy weight method



