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A multi-depot emergency scheduling algorithm for forest fire prevention
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Abstract: During current forest conflagration emergency scheduling, fire emergency dispatch models are
mainly based on determinate target variables that employ the total demand for fire-fighting resources, but do
not consider changes in time, climate, topography, or other factors. In this research, a forest fire spread
model was used to obtain target variables; these variables were then combined with constraints of “shortest
fire-fighting time” and “least number of the rescue points” so as to obtain an emergency scheduling algorithm
based on one-time consumption and multiple depots. This research utilized Wang Zhengfei’s forest fire spread
model to consider the rate of forest fire spread, wind level and slope to calculate the dynamic need for fire-
fighting resources at different fire-times. Then the fuzzy programming method for conditions of “shortest fire-fight-
ing time” and “least number of the rescue points” was used to optimize a fire emergency rescue plan which
was tested with a simulation case. Results showed that this model could provide a theoretical and practical
cuide for forest fire-fighting operations. [Ch, 1 fig. 5 tab. 15 ref. ]
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Table 1  Vertical and horizontal ratio
b K v/ (mes™) He il A K v/ (mes™) He il A
KA d 0 1.0 8.5~11.2 33
0 a
X3 0.1~2.8 1.2 11.3~14.0 5.0
2.9~5.6 1.5 >14.0 7.0

KT 5.7~8.4 22
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Figure 1 Fire spread model
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Table 2 Fire spread rate in different wind speeds

RAZEH v/ (mos)  o/(memin?)| | RAZH o/ (mes)  op/(memin?)|| RAZE% v/ (mes)  on/(memin)
1 20 62 5 9.8 83.0 9 2038 500.0
2 36 13.9 6 12.3 144.0 10 242 559.0
3 54 50.0 7 14.9 250.0 1 2738 625.0
4 74 64.6 8 17.7 353.0 12 =293 833.0
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Table 3 Fire spread rate correction factor K, in the different topography

WeEETL I/ (°) EIE R K, PR/ (°) EIEREK, WEEETL I/ (°) BIEREK,
-27~-23 0.32 -7~3 0.90 8~12 1.60
-22~-18 0.46 -2~0 1.00 13~17 2.10
-17~-13 0.63 0~2 1.00 18~22 2.90
-12~-8 0.83 3~7 1.20 23~27 4.10
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Table 4 Simulation data

RO t;/min 6/ B t;/min /1 RO t;/min x /By

1 5 20 5 8 60 9 11 200

2 5 40 6 9 110 10 12 15

3 6 80 7 10 100 11 15 500

4 7 110 8 10 150
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Table 5 Calculation process
j X A B R B (AKRE/ RS [T N(e) T(e)
11 1125 xp,%10,%0,X8,%4,%6,%7,%3,%5,%2, % 4 1 {(%4,500), (%10,300), (x9,200), (x5,150)} 15
10 720 x19,%0, X5, Xa, X, X7, X3, X5, %2, X1 4 2 {(%19,300), (x9,200), (x5, 150), (x4,110)} 12
9 605 x9,%5,%4,%6,%7,%3,%s,%2,%] 4 3 {(x9,200), (x5,150), (x4,110), (x6,80)} 11
8 500 xg,%4,%6,%7,%3,%5,%2,%; 5 4 {(x3,150), (x4,110), (6, 110), (x7,100) , (x3,80)} 10
7 ty=t;, B AT 6 5 {(x4,110), (x6,110), (x3,80), (x5,60) , (x,,40) , (x4,20)} 9
6 405 x4,%6,%3,%5,X2,X
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