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Disaster Risk Assessment at County Level of a Heavy Flooding

Driven by Disaster Big Data

LIN Sen, LIU Beibei, YAN Xue, SUN Ning, GUO Guizhen
( National Disaster Reduction Center of China, Minisiry of Emergence Management Department of China,
Beijing 100124, China)

Abstract. Disaster risk assessment is a key step in the risk management of a heavy flooding. The data — driv-

en machine learning models for risk assessment is not only convenient for modeling, but also can comprehensively

consider various indices of the flood disaster system including disaster — causing factors, disaster pregnant environ-

ment, disaster — bearing body and disaster losses. The ensemble methods represented by XGBoost can calculate

each index importance and thus improve the interpretability of the model. Based on 625 heavy flooding cases in

southern China, we collected nearly 300, 000 data of 23 county — level indices and established 6 models using the

XGBoost algorithm, which can be used before the occurrence of a heavy flooding to assess the risk of the affected

population, the population to be transferred and resettled, the affected crop area, the collapse and serious damage

houses, the direct economic loss and the comprehensive risk of the flood disaster. The models are verified by a case

in 2021 and the overall accuracy of disaster risk assessment exceeded 80% , which proves that the models in this

study have a good generalization ability and can be utilized in practical disaster assessment. Compared with the re-

sults only using the disaster causing factor index, utilizing the whole index can boost the evaluation accuracy by 10 —

15% . Moreover, increasing the sample size by 1 —2 orders of magnitude can improve the accuracy by 5% -13%.

This indicates that the accumulation of disaster big data will be of great significance to disaster risk assessment.
Keywords: flood disaster; big data; risk assessment; evaluation index; XGBoost



