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Estimation of fine dead fuel load based on Random Forest Model

LIU Shihao', HU Wen?, YANG Yanggu®, YANG Shengnan', XU Yun', ZHANG Jiayang'

(1. Central South Academy of Inventory and Planning, National Forestry and Grassland Administration, Changsha
410014, Hunan, China; 2. College of Environment and Ecology, Hunan Agricultural University, Changsha 410125,
Hunan, China; 3. Changsha Central South Forestry Investigation, Planning and Design Co. Ltd. , Changsha 410014,
Hunan, China)

Abstract: [Objective] The objective is to study the estimation method and spatial distribution of fine dead fuel
load on the ground surface. [Method] Based on remote sensing data and field survey results, a Random Forest
Model was employed to estimate the land surface fine dead fuel load in 172 standard plots of arboreal forests
and bamboo forests in Anhua County, Hunan Province, and the importance of each factor in the estimation
process was analyzed. [Result] (1) The Random Forest Model had high accuracy in estimating the surface fine
dead fuel load. The determination coefficients (R?) on the training set and validation set were 0.930 and 0.724
respectively, and the root mean square errors were 0.2623 and 0.4166 t-hm™ respectively, both of which
passed the confidence test at 0.01 level. (2)There were significant differences in the importance of each factor in
the estimation process, and the importance index ranking from the largest to the smallest was vegetation type
factor (39.95%), stand factor (7.23%), terrain factor (3.91%) and spectral feature index factor (3.82%). (3) The

surface fine dead fuel load in Anhua County was 1.18—6.19 t-hm?, and the areas with high fuel load were
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mainly concentrated in Jiangnan Town, Tianzhuang Township, Malu Town, Yanxi Town, Le’ an Town,
Meicheng Town, and Taoxi Town. [Conclusion] The Random Forest Model can be well applied to estimate
the surface fine dead fuel load, and can provide a reliable method for regional forest management and
conservation, as well as for forest fire risk mitigation. [Ch, 4 fig. 2 tab. 30 ref.]

Key words: Random Forest Model; fine dead fuel on the surface; fuel load; forest stand factor; Sentinel-2A;

forest fire
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Figure 3 Out of Bag (OOB) error curves of the Random Forest Model
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Figure 4 Spatial distribution of the predicted fine dead fuel loads in Anhua County using the Random Forest Model
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