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Networks robustness evaluation of urban flood emergency organizations

from perspective of emergency plans

LIU Xinnan, XUE Tingting, JI Yingbo
(North China University of Technology, School of Civil Engineering, Beijing 100144, China)

Abstract: In order to address the difficulty to quantifying the emergency coordination ability of related
organizations during the formation of urban flood emergency plans, a method to evaluate the robustness of
inter-organizational networks for urban flood emergency response considering cascading failure was
proposed. First, the inter-organizational networks for flood control emergency plans in Beijing, Shanghai
and Shenzhen were established, and attack strategies and evaluation indexes of network robustness were
proposed. Secondly, network characteristic statistical parameters are computed, and the network topology
properties were analyzed. Then, the natural connectivity was selected as the robustness indicator to
evaluate the network robustness under node single-attack strategy and continuous attack strategy. Finally,
the robustness of networks under different attacks was compared, and the key organizations that have a
great influence on robustness were found. The results indicate that inter-organizational networks of urban

flood control emergency plans in Beijing, Shanghai, and Shenzhen have small-world and scale-free
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characteristics. Under single attacks of nodes, compared with the case of non-cascading failures, the

robustness of inter-organizational networks is weaker considering cascading failures. Organizations with a

large number of failure nodes are key to making the networks robust. Under continuous attacks, networks

are strongly robust to random attacks, but weakly robust to deliberate attacks, where organizations with

high degree values are key to making networks robust.

Keywords: urban flood control;

cascading failure
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Tab.1 Topological characteristics of inter-organization network for flood control and emergency response
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Fig.2 Accumulation degree distribution curve in double logarithmic coordinate system
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Fig.3 Diffusion process of point failures in the network
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Fig.5 Change in natural connectivity under node continuous attack strategy
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