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Surface Fuel Loading and Combustion Characteristics of Different Forest Types

in Shandong Province
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Abstract: Exploring the load and combustibility of surface combustibles in different forest stands in Shan-
dong Province can provide a basis for forest combustible management and improve the accuracy of forest
fire prediction and forecasting. Surface combustibles from 11 major forest stands within Shandong Province
were used for the study,and their combustibility indicators such as load, water content,ignition point and
calorific value were measured, and correlation test and principal component analysis were conducted. The
results showed that the highest total combustible load was 20. 644 t » hm ™ * for black pine and the lowest
total load was 8.483 t « hm * for poplar woods. Populus had the highest water content,while Pinus tabul-
iformis and P.thunbergii had lower water content. In the same stand,litter ignition point was lower than
humus,and litter calorific value was higher than humus calorific value. The lowest ignition point (265, 667
°C) and the highest calorific value (21 911. 778 ] » g ') were found in the litter of P. tabuli formis. The
surface combustible load of each stand was highly correlated with elevation and slope in the topographic
factor,and with stand age,average tree height,and average diameter at breast height in the stand factor.
The burning characteristics of the combustible material on the surface of different forest stands,P. tabuli -
formis was the strongest,and the burning characteristics of Populus was the weakest.
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Table 1  General information of the stand factor survey
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Surface combustible fuel load of different layers in the same forest
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Fig. 2 Surface combustible fuel load of different stands at the same level
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Table 2 Surface fuel moisture content of different forest
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Table 3 Ignition points and calorific values of surface fuel of different forest
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Correlation between surface fuel load and stand factor and terrain factor
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Table 4 Principal component analysis of different

indicators in litter

e N Er 1 ERG 2
X, 0.413 0. 859
X, 0.546 —0.093
X, —0.508 0. 494
X, 0.523 —0.103
FRAE 3.078 0. 630
Uk % (Y0 76.943 15. 754
ES i SE7P) 76.943 92. 697
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Table 5 Principal component analysis of the different

metrics in humus

W55 35 b5 Fikor 1
X, 0.521
X, 0.538
X, —0.529
X, 0.525
FRAE 3.769
BUHRR (Y0) 94. 222
ES Wil & SE7) 94. 222
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Table 6 Comprehensive score and ranking of different stands
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