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GIS - based forest fire risk zone mapping in Daxing’ an Mountains. YIN Haiwei', KONG Fanhua®?, LI Xiu-
zhenz(]Department of Urban and Resources Sciences, Nanjing University, Nanjing 210093, China; 2Institute
of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016 Chinas; * Graduate School for Internation-
al Development and Cooperation, Hirashima University, Kagamiyama 739-8529, Japan). -Chin. J. Appl.

Ecol., 2005, 16(5): 833~ 837.

In this study, the Yuying and Fendou forest farms of Tuqiang Forest Bureau in Daxing an Mountains w ere cho-
sen as lest areas, and their vegetation type altitude, slop, aspect, and settlement buffer were selected as the main

forest fire factors. The circumstances of forest fire risk w ere quantified by the factor-weights union method with
the support of GIS. Four classes of forest fire risk ranging from low to extreme were generated. The none-, low,

moderate, high, and extremely high fire risk zones accounted for 0. 37%, 0. 63%.

38. 67%. 58. 63% and

L. 70%, respectively, w hich was in corresponding w ith normal distribution. About 60. 33% of the test areas were

predicted to be upper moderate risk zones indicating that the forest fire management task in these areas is super
onerous. There was an obvious regional difference in the distiibution of forest fire risk zones being higher in the
center and lower around the center, and the difference in fire factors was also obvious. The GIS-based forest fire
risk model of test areas strongly cohered with the actual fire-affected sites in 1987, which suggested that the for-

est fire risk zone mapping had a higher reliability, and could be used as the reference and guidance of forest fire

management.

Key words Forest fire risk zone, GIS, Daxing an Mountains.
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Fig.,1 Elow chart of the analysis processing in forest, fire risk zones.
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Fig. 2 Classes of main forest fire factors.
a) Vegetation type; b) Altitude; ©) Slope; d) Aspect.
(AHP)
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Table 1 Weights and ratings assigned to variables and classes
Number Variables and  Classes Ratings ~ Fire
wdghts sensitivity
1 Coniferous forest 10 v
Vegetation Broadleaf forest 8 v
type Needle broadleaf mixed forest 9 v
(0. 400 Nursery 5 Il
Harvested area 3 1
Swamp 4 I
Grass 7 11
Builtup 6 I
W ater 0 -
2 <500 m 10 v
Set tlement 500~1 000 m 7 il
buffer 1000 ~1 500 m 4 I
0.1 >1500 m . 2 1
3 Gently sbping (0 ~5) 1 1
Slope M aderately sloling(§ ~ 15 ) 3 1
.15 Strongly shping (15" ~25") 5 1l
Seep 25 ~35) 7 il
Vay steep & 35) 10 v
4 420~ 500 m 10 v
Ali tude 500~ 600 m 9 v
0.1 600~ 700 m 7 il
700~ 800 m 5 Il
800~900 m 3 1
3 (). (o) =900 m ; 1 I
Hg. 3 Forest fire risk zone(a), fire intensities(b) and its matched result 5 N Dark ress aspect » § h
spect Semidark ress aspect
(¢) of the study area. ©.15 Semi cunlgh st 7 m
Sunlight aspect? 10 v
1. Low; II. Moderate; 111 High; IV. Extremely high; —

D,

None 1)337 5 ~67.5;2)292 5 ~337.5, 6715 ~112.5; 3)247.5 ~

292.5,112.5 ~157.554)157. 5 ~247.5,.

The same below.
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Table 2 Classification of fire risk zones ’
Class of fire risk Area (hm?) Proportion (%) =~
None(FFR=0) 44,56 0.37 1 500 m) ;
Low (0< FFR3) 76. 20 0. 63 . , , ,
Moderate(3X FFR< 6) 4688. 89 38. 67
High(6<FFR< 8) 7108. 01 8. 63 700 m)
Extremely high(FFR=8) 206. 50 1.70 3.4
1987
32 ( 3C)9
3a ’ ’ y
. 60. 21%, ( )
; ; 11. 60 %, 71. 81%.
1987
C 3,
3
Table 3 Distribution of different variables on different forest fire risk zones ( ()
Forest fire risk zones
Varables Classes 1 I m I\
Coniferous forest 0 11. 108 85. 427 3. 466
Vegetation Broadlkaf forest 0 63. 047 36. 854 0. 100
type Needle-broadleaf mixed forest 0 48 732 50. 858 0. 411
Nursery 0 28. 749 71.251 0
Harvested area 24. 185 75. 815 0 0
Swamp 0. 022 91. 204 8.774 0
Grass 0. 125 57. 629 42.246 0
Built-up 0 99. 923 0.077 0
420~ 500 m 0. 971 36. 894 57.912 4. 222
Altitude 500~ 600 m 0. 020 29. 820 67. 883 2.277
600~ 700 m 0. 410 37. 161 62.024 0. 405
700~ 800 m 1. 828 62. 637 35.533 0. 003
800~ 900 m 1. 439 75. 138 23.423 0
=900 m 0. 173 81. 926 17.901 0
Gently sbping (0"~5) 0. 771 43, 835 54.037 1. 357
Slope Moderately sloping (5 ~15) 0. 296 32. 695 64. 877 2133
Strongly sloping (15 ~25°) 0. 077 17. 601 79. 688 2 634
Steep (25 ~35°) 0 9. 482 81.985 8 533
Very steep C>35) 0 1. 255 85.714 13. 031
Darkness aspect 0. 803 59. 071 40. 116 0. 010
Aspect Semi-darkness aspect 0. 482 43. 301 55.248 0. 969
Semi-sunlight aspect 0. 506 23. 502 73.529 2463
Sunlight aspect 0. 354 14. 805 80. 315 4. 526
<500 m 0. 015 13. 589 62. 823 23. 574
Settlement 500~ 1 000 m 1. 026 26. 252 61. 852 10. 870
buffer 1 000~1 500 m 1. 471 27. 757 70. 427 0. 344
=1 500 m 0. 548 40. 450 58. 989 0. 014
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