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Table 1 Assessment index system and rating criteria for the hazardousness of risk sources
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Table2 Assessment index system and rating criteria for the vulnerability of risk receptors
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Table 3 Assessment index system and rating criteria for the capacity of risk prevention and emergency response
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Table 4 Allocation of indicator weights
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Table 5 Basic information on hazardous waste in Shenzhen
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Table 6 Assessment results of various indicators in the environmental risk assessment of hazardous waste in Shenzhen
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Environmental risk assessment method and case study for hazardous waste
within the city

LI Yushuang, HUO Huimin, LIU Haibing, ZHENG Yang"
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Abstract  Differences in economic and social development among cities result in significant variations in
source risk and receptor vulnerability of hazardous waste. Consequently, the measures for risk prevention and
emergency management implemented by cities should be tailored to their specific circumstances, either strict or
lenient. However, most cities in China adopt strict management practices for hazardous waste throughout the
entire process, without establishing an environmental management system based on risk assessment. This study
focuses on the city as the boundary and constructs an indicator system based on three dimensions of hazardous
waste: source risk, receptor vulnerability, and the capacity for risk prevention and emergency response. The
Analytic Hierarchy Process is employed to assign weights to the indicators along with the proportional
distribution method. Subsequently, the linear weighting method is utilized to synthesize the indicator scores after
appropriate normalization, resulting in an environmental risk assessment for hazardous waste within a city. By
calculating the degree of coupling, the matching level between the capacity for risk prevention and emergency
response and the source risk and receptor vulnerability becomes apparent. Using this methodology, a case study
was conducted on Shenzhen. The results indicate: During the “Zero Waste City ” pilot period, Shenzhen
managed to reduce the environmental risk value of hazardous waste by 20.7%, primarily through enhancing the
capacity for risk prevention and emergency response; and Shenzhen exhibits a high level of alignment among
the three dimensions, categorizing it as a high-risk and high-capacity city. Based on the findings, it is
recommended that, in the next steps, Shenzhen should continue to improve the environmental access review for
projects, rigorously evaluate the safety of hazardous waste recycling, continuously strengthen the application of
information technology in environmental regulation, and prevent the occurrence of sudden environmental
incidents involving hazardous waste, so as to comprehensively reduce the environmental risks posed by
hazardous waste to the city.

Keywords Zero Waste City; Shenzhen; environmental management; risk prevention and control
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