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Development and application of flood disaster evacuation analysis system

DING Zhixiong" *, LI Na"?, WANG Jing"*, CAO Daling"’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Research Center on Flood & Drought Disaster Reduction of the Ministry of Water Resources, Beijing 100038, China)

Abstract: With the rapid development of social economy, the increasing density of residents and assets in
the flood prone areas has enlarged the risk of flooding. In the context of global warming, extreme storms
and typhoons bring greater threats to the residents and assets in flood prone areas. How to organize the resi-
dents to evacuate more effectively and orderly is an important means to reduce the casualties and damages.
Taking a multi-disciplinary approach including hydrology, hydraulics, disaster prevention and geographic in-
formation science, the flood risk is analyzed based on flood simulation to identify the population and its
spatial distribution in the flooded areas. The optimal matching method is developed for planning placement
shelters. In addition, the optimal evacuation routes analysis model and traffic congestion analysis model is
developed. These models are integrated on a GIS based platform to create a comprehensive simulation sys-
tem which can perform flood evacuation analysis and real-time simulation. The Jingjiang flood diversion ar-
ea is taken as a pilot study to develop a flood scenario simulation model and the real flood event of 1954
is used to simulate the process of flood diversion in this area. According the result of flood simulation,
there are three hazard areas in Jingjiang flood diversion area, i.e. dangerous hard disaster area, deep water
hard disaster area and flood light disaster area. The flood diversion scenario of 1954 is used to simulate
and analyze the disaster evacuation based on the 2014 emergency response plan of Jingjiang flood diversion
area. An optimized program of evacuation in batches is proposed base on the characters of simulated flood
routing. The result shows that the models, methods and related system are useful,which can provide a solu-
tion for analyzing and optimizing the evacuation plan in flood diversion area.

Keywords: flood simulation; evacuation analysis; Jingjiang flood diversion area
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