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Spatial prediction of human-caused grassland fire risk in
Hulunbeier region based on weights of evidence

ZHANG Jiquan, SHEN Lingling, TONG Zhijun, LIU Xingpeng, CUI Liang

( Natural Disaster Research Institute, College of Urban and Environmental Sciences,

Northeast Normal University, Changchun 130024, China)

Abstract ; Human-caused grassland fire ignition risk in Hulunbeier was explored by the weights of evidence method
and GIS spatial analysis. Five factors related to human activities were selected: rural population density, livetock
density, residential area distribution, city and town distribution, and road net. The relationships between each fac-
tor and the spatial distribution of grassland fire points were analyzed quantitatively using the weights of evidence,
and a prediction model of human-caused grassland fire ignition risk in Hulunbeier was established. Based on the
model, a prediction map was generated with the help of the WofE extension in ARCVIEW, which divided the re-
search area into high, medium and low risk areas. Results indicated that Hulunbeier grassland fire ignition risk is
closely related to human activities, especially correlated with rural population density, road net and residential area
distribution. Their weights are 0.5191,0. 1945 and 0. 2860 respectively. It also proves that the weights of evidence
could express the relationship between grassland fire ignition risk and human activities objectively and quantitative-

ly, which would provide decision-making support to grassland fire risk management.
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Table 1 Weights, correlativities and correlatities’ standard deviation of rural population density
25 Class w* w- c Cq

B IR AT T -0.314 4 0.2779 -0.5923 -3.0367

IR R A -0.314 4 0.277 9 -0.5923 -3.0367

R B4R pE 0.543 6 -0.212'1 0.7557 3.794 3

RIS F IR HE -0.076 5 0.0210 -0.097 5 -0.414 3
IR IX

T Y0 LT 1.405 3 -0.027 8 1.433 1 2.756 0

x2 HEZTEWNNEEXE HEXERERE
Table 2 Weights, correlalivilies and correlativities’ standard deviation of liveslock density
2551 wt w- c Cs

B R At -0.3329 0.1154 -0.448 3 -1.9359

B IR R A -0.2917 0.077 4 -0.369 1 —1.4882

R B IR FR it 0.543 6 -0.2121 0.7557 3.794 3

SRIER v F IR HE -0.076 5 0.0210 -0.097 5 -0.414 3
HERIIR X

T L T 1.405 3 -0.027 8 1.433 1 2.756 0
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x3 WHERXEZMEENNEMXE BXERERE

Table 3 Weights, correlalivilies and correlativities’ standard deviation of buffer distances in cities and towns area

2551 /m W+ w- c Cs
500 ~ 3 000
3000 ~ 3 500 -0.902 0 0.013 4 -0.915 4 -0.909 3
3500 ~ 4 000 -0.407 9 0.009 3 -0.417 1 -0.5825
4000 ~ 4 500 -0.1823 0. 005 6 -0.187 8 -0.3195
4500 ~ 5 000 -0.3475 0.011 6 -0.359 1 -0.6111
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Table 4 Weights, correlalivilies and correlativities’ standard deviation of buffer distances in road net

25 /m w w- C Cy
0 ~ 100 0.306 8 -0.0258 0.3326 0.996 4
100 ~ 200 0.264 1 -0.0356 0.299 7 1.072 4
200 ~ 300 0.349 5 -0.074 3 0.423 8 1.797 0
300 ~ 400 0.293 3 -0.078 5 0.371 8 1.669 7
400 ~ 500 0.107 0 -0.033 6 0.140 6 0.639 7
500 ~ 600 0.1357 -0.0523 0.188 0 0.900 3
600 ~ 700 0.134 0 -0.060 8 0.1949 0.962 3
700 ~ 800 0.1195 -0.0639 0.183 3 0.926 9
800 ~ 900 0.064 0 -0.038 4 0.102 4 0.5226
900 ~ 1000 0.086 0 -0.060 9 0.146 8 0.762 3

x5 BRRZMEBINEMEXE BXERERE

Table 5 Weights, correlalivilies and correlativities’ standard deviation of buffer distances in residenlial area

KA /m w* w- C Cq

0 ~ 500 0.4119 -0.003 1 0.4150 0.409 8
500 ~ 1000 0.4517 -0.0135 0.465 2 0.905 9
1000 ~ 1500 0.238 2 -0.0142 0.2523 0.641 9
1500 ~ 2 000 0.337 2 -0.037 3 0.374 4 1.259 4
2000 ~ 2 500 0.2817 -0.046 4 0.328 1 1.2656
2500 ~ 3 000 0.281 8 -0.065 6 0.347 4 1.496 6
3000 ~ 3 500 0.201 7 -0.059 8 0.2615 1.189 2
3500 ~ 4 000 0.266 0 -0.106 3 0.3723 1.824 8
4000 ~ 4 500 0. 186 2 -0.088 0 0.274 2 1.3710
4500 ~ 5 000 0. 260 2 -0.160 9 0.421 0 2.184 6
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