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Driving factors of forest fire and fire risk zoning in Kunming City

ZHU Zheng] , ZHAO Fan', WANG Qiuhua®*, GAO Zhongliangz, DENG Xiaofan', HUANG Pengguil

(1. College of Big Data and Intelligent Engineering, Southwest Forestry University, Kunming 650224, Yunnan, China;
2. College of Civil Engineering, Southwest Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] With an analysis of the data of fire spots in Kunming City from 2000 to 2015, this study
is aimed to determine the main driving factors of forest fires, establish the forest fire prediction model in
Kunming City, map the forest fire-risk zones so as to provide reference for the prevention and management of
forest fires in Kunming City. [Method] First, with 17 forest fire driving factors selected, a Logistic regression
forest fire probability model was constructed on the basis of the satellite forest fire data, including meteorology,
terrain, vegetation, artificial, and so on. Then five intermediate models were employed to select the significant
variable factors for whole samples before the model was tested using ROC curve. Based on the modeling results
of the whole samples, an analysis was conducted of the main forest fire driving factors in Kunming City with
the best threshold for probability of forest fire calculated. At last, five fire-risk zones were determined based on
the results obtained via the Logistic model. [Result] Among the nine driving factors were altitude, distance
from residential areas, distance from railways, NDVI value, monthly average surface temperature, monthly
average air pressure, monthly average relative humidity, monthly average wind speed and per capita GDP. The

prediction accuracy of Logistic model was as high as 81.7%. The area AUC under ROC curve is 0.905. The best

Wieks H . 2021-04-30; &1 H Y] 2021-10-21

HATH . EFEARPAEERMTE (32160374); = B4 M EERIATF I RITE (202101AT070045); = FHi4 4K
VAT (2018FG001-097)

YEE A : R (ORCID: 0000-0002-9204-9623), M Al /5 B T FEWF 5% . E-mail: 774188964@qq.com. i {5 fF
#H: B EE (ORCID:0000-0002-6432-0412), % #Z, MFEHl(EE TR . E-mail: fzhao@ swiu.edu.cn


mailto:774188964@qq.com
mailto:fzhao@ swfu.edu.cn
https://doi.org/10.11833/j.issn.2095-0756.20210339

39 H5 21 & B BRI AIR SR S R X KI5 381

threshold of division was 0.342, the area percent of the five-level fire danger zones were 48.82%, 35.17%,
11.26%, 2.55% and 2.2% respectively. [Conclusion] The main driving factor for forest fire in Kunming City is
the meteorological factor with the high fire risk areas in Kunming City concentrated in the southwest region
including Wuhua District, Panlong District, Guandu District, Chenggong District, Xishan District and Anning
City. [Ch, 4 fig. 3 tab. 22 ref.]

Key words: forest fire driving factors; Logistic regression model; fire danger zone; satellite fire data; Kunming

City
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Figure 2 ROC curve of forest fire prediction model in Kunming City
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Figure 3  Probability and risk division of forest fire occurrence in Kunming City
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Table 3 Model evaluation
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Figure 4 Relationships of forest fire driving factors and fire frequency
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