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Fig. 3 The spatial distribution of the road water-logging of the research area
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Fig. 4 Road condition model of the research area
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under the 100 rain recurrence interval of the research area
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Scenario deduction based emergency rescue plan assessment and

decision optimization of urban rainstorm water-logging:
A case study of Beijing

SUN Chao', ZHONG Shaobo', DENG Yu’

(1. Department of Engineering Physics / Institute of Public Safety Research, Tsinghua University, Beijing
100084, China; 2. Key Laboratory of Regional Sustainable Development Modeling, Institute of Geographic
Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: The scenario deduction and dynamic pre- assessment of urban natural disasters
emergency plan play vital roles in emergency decision optimization. However, traditional plan
assessments usually consist of scenario deduction of time slices and post- disaster assessment
based on limited information. Based on the full-chained multi-dimensional scenario deduction
plan coupled with water-logging model and multi-agent urban road condition model, this article
conducts pre-assessment of emergency plan with multi time scales and rescuing targets. By
examining the scale of damaged cars and the number of people threatened by the disaster, the
assessment is performed regarding the quantity of people, time, and spatial arrangement of the
plan. Based on this, the article provides a new solution in conducting disaster scenario
deduction plan and optimizing emergency decisions. The emergency plan based on the number
of people indicates that the rescuing force is firstly arranged at areas with higher risk, including
North Fengwo Road, South Fengwo Road, Guanglian Road and Lianhua Bridge. In reality,
only limited force participates in rescuing in time, and the spatial direction based on the
number of force plays a vital role in optimizing rescue decision. Meanwhile, we also prove that
the amount of rescue force stands for the fundamental position in emergency dispose. From the
emergency plan based on the initiating time of rescue, it can be seen that the best initiating time
is between 45 and 75 minutes, and the appropriate time of initiating can efficiently avoid the
improper configuration of rescue space due to the premature rescue and the loss of efficacy
when it starts too late. Different spatial arrangements of rescue could lead to different rescue
force arrangement features and optimized conditions.

Keywords: city; rainstorm water-logging; scenario deduction; assessment of emergency plan;
decision optimization



