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Table 1 Weather parameters and corresponding

fire probability

sun KRHEHE x 1074

ahum arain awind atem

3 2.21
4 4.75
3 7.74
4 4.46
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Table 2  Training parameters of BP network
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Fig.2 Change of MSE in the training of BP network
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the corresponding BP network calculation result
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Table 3 Training parameters of BP network 1f
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Fig.4 Change of MSE within 5 000 training epochs
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Table 4 Test set and calculation results of BP network

ahum arain awind atem sun =210 x 1074 /%
1 1 1 3 2 4 5.44 5.45 0.13
2 1 1 4 2 4 4.94 4.93 0.35
3 02 1 .2 2 4 4.51 4.45 1.31
4 2 1 2 3 4 2.95 2.97 0.61
5 2 1 2 4 4 2.68 - 2.69 0.27
6 2 1 2 2 2 2.69 2.63 2.52
7 2 1 3 3 3 2.86 2.82 1.40
8 2 1 3 4 3 3.33 3330 0.00
9 2 1 5 3 3 6.39 6.39 0.01
v 2 1 3 3 2 2.16 2.24 3.74
m 3 1 1 4 3 1.31 1.35 2.75
2 3 1 2 3 2 1.09 1.10 1.21
3 3 1 2 3 4 2.10 2.05 2.60
4 3 2 3 3 4 5.46 5.47 0.29
15 3 2 2 3 3 1.26 1.26 0.26
6 3 3 2 4 2 4.53 4.51 0.54
17 3 2 4 2 2 7.80 7.82 0.27
18 4 1 1 3 1 0.424 0.416 1.80
9 4 1 2 5 5 0.782 0.821 4.99
20 4 1 2 3 1 0.51 0.52 2.08
20 4 1 2 5 2 0.589 0.570 3.15
2 4 1 4 4 1 1 1.03 2.31
23 4 2 2 5 2 071 0.701 1.44
24 5 4 2 3 1 2.08 2.06 1.13
25 5 1 2 5 4 0.546 0.601 9.90
26 5 4 2 4 1 0.411 0.423 2.95
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ANN Analysis of Multi-correlation Between Forest Fire
Risk and Weather Parameters

Song Weiguo' , Ma Jian' , Satoh K*, Wang Jian'
(1. State Key Laboratory of Fire Science, University of Science and Technology of China,
Hefei 230026, China; 2. National Research Institute of Fire and Disaster , Tokyo, Japan)

[Abstract]  Calculation of forest fire probability is a complex issue concerning weather, tree species,
geography conditions and human activities. The impact of weahter parameters on fire has been one of the hot
spots in the forest fire study. In this paper, the effect of 5 daily weather parameters on forest fire probability is
investigtated. The 5 parameters are average humidity, precipitation, average wind speed, average temperature
and sunshine time. Firstly, the correlation between each single parameter and fire probability is analyzed with a
21ayer BP neural network. The little value of MSE indicates ANN method gets close results with actual
correlation . Secondly, the multi-correlaiton between fire probability and the 5 weather parameters is studied with
a 3-layer BP network. From the 466 samples, 26 ones are randomly selected as test set, others as training set.
The training MSE of BP network becomes smaller than 10~ % after 5 000 epochs. For the test set, the relative
error is less than 9.9% . It is indicated from the results that there are steady correlaiton between fire probability
and weather parameters, and the BP network is a practical method in fire risk analysis. The study has practical
implicaitons for forest fire risk prediction and the results can act as a basic data in forest fire proteciton.

[Key words] neural network; forest fire; fire probability ; weather; fire risk
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