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Fig.3 Schematic diagram of the fire hazard assessment model
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(g) Time series of fire hazard in Hegang, Heilongjiang on
May 7, 2013
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(i) Time series of fire hazard in Liangshan, Sichuan on
February 17, 2013
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(k) Time series of fire hazard in Tonghua, Jilin on
April 28, 2018
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(h) Time series of fire hazard in Hengdong,, Hunan on

August 3, 2013
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Fig. 6 Temporal change of fire hazard for different cases
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Fig. 7 Spatial distribution map of forest fire hazard in Sichuan
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Abstract: In recent years, the frequent occurrence of forest fires has considerably affected people’ s normal work and life and the natural
ecosystem. Fire hazard assessment is crucial to the prevention of forest fire and the allocation of fire resources. This study collects historical
forest fire events in China from 2002 to 2020. The events are distributed in five climate regions in China, namely, plateau mountain,
temperate continental, temperate monsoon, subtropical monsoon, and tropical monsoon climate regions. The meteorological factors,
vegetation indices, and topographic factors in the different regions are integrated, and the random forest method is used to establish a
comprehensive forest fire hazard assessment model. Fire influencing factors are calculated from different data products, fire events are
selected using FIRMS images, meteorological factors are calculated using ERAS5-land data, topographic factors are calculated using Shuttle
Radar Topography Mission’ s digital elevation model products, and vegetation indices are computed using the MODIS reflectance product
MCD43A4. The fire hazard assessment model can predict the time series of fire hazards and evaluate the spatial distribution of these
hazards. The fire occurrence location revealed by the test data differs from that from the training data. Test case results show that the
accuracy of the established fire hazard assessment model is high, and the area under the receiver operating characteristic curve reaches 0.84,
which produces good results in the time series prediction and spatial distribution assessment of forest fire hazards. Moreover, the predicted
fire hazard value is close to the precalibrated fire hazard value. The results of the time series prediction and evaluation of fire hazard spatial
distribution are good and close to the values in actual situations. Furthermore, the proposed model ranks the importance of the factors
affecting the occurrence of fires. The most important factor is the annual diurnal sequence, which reflects the seasonal factor, followed by
moisture and vegetation growth. The importance of topographic factors is low. Importance ranking can help in understanding the driving
effects of different factors on the occurrence of fires and identifying which factors exert substantial effects on the occurrence of forest fires.
Although the areas of forest fire occurrence and the factors that affect fire occurrence differ, the change rule of the fire hazard value is
similar, that is, the fire hazard value is high in the week before the fire and low in other times. The spatial distribution of fire hazards is
reasonable, and the fire hazard value in the fire area gradually increases from two months before the fire to the day of the fire. Moreover, the
fire hazard value in the same area one year before the fire is much lower than the fire hazard value on the day of the fire, indicating an
accurate assessment of the fire hazard situation. The proposed forest fire hazard assessment model involves comprehensive indicators, which
can accurately assess fire hazard situations. It can be applied to different regions in China to partially solve the problem of regional
restrictions.
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