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Research on Urban Fire Risk Evaluation Based on The Random

Forest Algorithm

WU Lizhi', CHEN Zhennan® and ZHANG Peng’
(1. China People’ s Police University, Langfang 065000, China;
2. School of Graduate, China People’ s Police University, Langfang 065000, China;
3. School of Intelligent Police, China People’ s Police University, Langfang 065000, China)

Abstract: In order to quantitatively analyze urban fire risk, random forest algorithm is introduced. Firstly, a

recursive feature elimination method based on random forest algorithm is designed to eliminate irrelevant or redun-

dant variables from 14 indicators selected initially ; secondly, feature importance is calculated through random forest

with average accuracy reduction method, whose normalized result is then taken as indicator weight; finally, com-

bined with index data, urban fire risk is evaluated by linear weighting method. Taking Jinan urban area as an ex-

ample , the case study showed that; after selecting features, random forest model only preserved a set containing 10

factors with minimum MSE =7.43 x 10 ™*; compared with fire density, the determination coefficient (R*) of ran-

dom forest model used to calculate index weight is greater than 0. 85, proving that objective weight is feasible; the

evaluation result not only revealed that high fire density districts were high risk areas, also can get fire risk value of

those low fire density areas.

Key words: urban fire; risk evaluation; random forest algorithm; feature selection; index weight



