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Table 1 Data types and sources
( )
Collection 5. 1 Global Burned http://modis-fire. umd.
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Fig.1 Annual average temperature
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Fig.3 Distribution of vegetation types
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Fig. 4 Fire points distribution of different vegetation types

2

Fig. 2 Annual average near surface specific humidity
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6 (DEMD)
Fig. 6 Digital elevation model

7 DEM
Fig.7 Fire points distribution at different DEM
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Fig.8 Slope
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Fig. 9 Fire points distribution at different slopes
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Fig. 10  Aspect
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Fig. 11 Fire points distribution at different aspects
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Fig. 14 Fire points and its distance to residence
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Fig. 12 Per capita net income index of farmers
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Fig. 15 Fire points and its distance to road
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16

Fig. 16 Fire danger division index weights of Shandong forest
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Table 2 Forest fire risk factors classification and description

5 7~9.>9~11.>11~13.>13 4 0.1171
«“CH
(0. 2459) 0.004~0. 0055,>0. 0055~0. 007,>0. 007 ~0. 0085, 0.1288
(kg/kg) >0.0085 4 '
( . ). . ( . DN
0.1043
( . DN 5
(0.2295) MOD13Ql1 NDVI, fo=(NDVI—NDVI,,)/ 953
0.125
(NDVI, —NDVIyi) . 4
DEM ,  0~200,>200~350,>350~500,
0.0616
=500 4
DEM , 0~5,>5~20,>20~ 30,
0.0546
(0.2032) =>30~40,>>40 5
DEM , N . N 4
0. 0870
s 0 km~1 km,
0.1205
1 km~2 km,2 km~3 km,3 km~4 km,>4 km 5
, 0m~200 m.200 m
0.3214) ~400 m,400 m~600 m,600 m~1000 m,>>1000 m 5 0.1205

<0,>0~0.5,>0.5~1,>1 4 0. 0804
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Fig. 17 Forest fire danger distribution in Shandong province
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Table 3 Validation of forest fire danger division results using observe fire points in 2011—2012

2011 2012
%)
%) (%)
1 0~1 59. 67 0 0 0 0
2 >1~2.2 13. 26 2 3.2 1 4.5
3 >2.2~2.4 14. 86 9 14. 8 6 27.3
4 >2.4~2.6 8.12 15 24.6 5 22.7
B >2.6 4.09 35 57.4 10 45.5
5 (RS.GIS) |
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MODI3Ql . ;
; : (3) :

(1 2001—2010 2S €9 ,



232 FIRE SAFETY SCIENCE 23 4

s (5) 2011—2012
; ; 3 95 % ,

(1] . GIS (1. , 2006, 1: 17-20.

, 2006, 26 (2). 131-134. [5] . [M]. : s
[2] s Logistic 2012 57-59.
[J]. , 2012, 28(8): 200-205. [6] Mahdavi A, el al. Forests and rangelands’ wildfire risk
[3] . MODIS zoning using GIS and AHP techniques[J]. Caspian Jour-
[Jl. , 2013, 33(9): 2472-2477. nal of Environmental Sciences, 2012, 10(1). 43-52.

(4] . (7.

Shandong forest fire danger division research
based on analytic hierarchy process (AHP)

HUANG Bao-hua'**"', ZHANG Hua', SUN Zhtjun'

(1. Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, Chinaj;
2. Geographic Information Center of Yantai City, Yantai 264003, China;
3. University of Chinese Acodemy of Science, Beijing 100049, China;
4. China Agriculture University(Yantai), Yantai 264670, China)

Abstract; A forest fire danger division model in Shandong province was established using RS and GIS technique. Four types of
indexes are considered in the model. The first is the weather conditions of forest fire occurrence and spread, including annual
average temperature and annual average near surface specific humidity which can represent dry and wet states. The second is
concerned with the combustibility of forest materials, including vegetation type and vegetation coverage. The third is the terrain
conditions of forest fire occurrence and spread. including DEM, slope and aspect. The fourth is the fire source conditions
including the distance from fire points to residence, road and per capita net income index of farmers. The relationship between
various indexes and the fire point distribution during the years of 2001 —2010 was analyzed. The analytic hierarchy process
(AHP) was used to determine the fire danger factors weights, and then the forest fire danger division of Shandong province
was developed. Fire scars information from 2011 to 2012 was used to validate the forest fire danger model, for which the fire
points above the third level accounted for 95%.

Keyword: Remote sensing; Geographic information system; Analytic hierarchy process; Forest fire danger division



