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Fig.2 Causal diagram of urban safety resilience system
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Fig.3 Flow diagram of the dynamic model of urban safety resilience system
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Tab. 3 Sensitivity analysis results of indicators
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Fig.6 Disaster adaptability index from 2010 to 2018 Fig.7 Urban safety resilience index from 2010 to 2018
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Simulation study on urban safety resilience in the Yellow River Basin
based on multiple development scenarios

Ren Jie, Wang Di, Wang Yarong, Liu Ying

(School of Economics and Management; Industrial Informatization and Industrial Innovation Research Center, Key Research
Base of Humanities and Social Sciences, the Inner Mongolia Autonomous Region; Yellow River "Ji Zi Wan" Development
Research Center, The Key Research Base of Philosophy and Social Sciences in Inner Mongolia,

Inner Mongolia University of Science & Technology, Baotou 014010, China)

Abstract: Cities in the Yellow River Basin, known for their diverse geographical environments and fragile ecosystems,
face significant disaster risks due to the complex interaction of various factors. These risks are characterized by the high degree
of damage and the difficulty of implementing effective governance measures. By focusing on urban governance through the lens
of urban resilience. a breakthrough is proposed by using a new framework of disaster resistance, adaptability, and recovery. A
simulation model for urban safety resilience was constructed, targeting 64 cities in the Yellow River Basin to analyze the rea-
sons behind the changes in urban safety resilience, resistance, adaptability, and recovery from 2010 to 2018. Multiple develop-
ment scenarios were set to simulate the dynamic changes in urban safety resilience from 2019 to 2030. The results indicate that
the urban safety resilience simulation model can be effectively used to analyze and predict changes in urban safety resilience.
Both the disaster resistance index and recovery capacity index in the Yellow River Basin experienced two fluctuations during the
simulation period. According to the Yellow River Basin Ecological Protection and High-Quality Development Plan, urban
safety resilience in the Yellow River Basin will continue to improve, outperforming the status quo and baseline development
scenarios. The study recommends that urban systems in the Yellow River Basin enhance safety resilience by improving monito-
ring and early warning systems, external collaborative rescue capabilities, industrial structure, population management, eco-
logical environment construction, and safety management investments. This study provides theoretical references and decision-
making support for enhancing urban safety resilience in the Yellow River Basin.

Keywords: Yellow River Basin; urban security resilience; multiple scenarios; simulation forecasting
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