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Table 1 Assignments for burn probability and fire behavior

PRIERE KRS S SEH KR TRAE
Burn probability Fire intensity Rate of spread Fire type Assignment
RAK Very low 1RAK Very low RAK Very low 3%k Surface fire 1
& Low & Low & Low — 3
' Moderate i Moderate ' Moderate [E] B T4 A% 7 <K Intermittent crown fire 5
1 High 7 High 1 High 7
1R Very high 1R Very high 1R Very high Faib B 766 2K Continuous crown fire 9

®2 ETMERE

Table 2 Assignment of ecological value

A EEM At Ak 21 TRAA
Ecology importance Ecology vulnerability Protection level Assignment
— % Ordinary important — % Ordinary vulnerable — R4 Ordinary protected area 1
Eb 45 5 %2 More important LA 55 More vulnerable — 3
% E I Very important dEH MESS Very vulnerable HERR{R3 . Special protected area 6
3L B Extreme important I ILE55 Extreme vulnerable H A RYHE Key protected area 9

®3 FWREETFRE

Table 3 Assignment for environmental factors

PRI AR PR JEEWI L ER T AE
Distance to city Distance to Water Assignment
0~500 m 0~2000 m 9
500.1~1000 m 2000.1~4 000 m 7
1000.1~1500 m 4000.1~600 m 5
1500.1~2000 m 6000.1~8000 m 3
2000.1~2500 m >8000 m 1
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Table 4 Weight of the indexes for forest fire risk assessment
B/R1R% BEMLE CIz1ibr5 CZHHXBEIE CJZ AT H b3 Z A E
Index of B layer Weight of B layer Index of C layer Weight of C layer to the B layer Weight of C layer to the target layer
KR AETT g Burn probability 0.42 PRBEMEZR Fire probability 1.00 0.42
K58 E Fire intensity 0.36 0.10
‘K47 A Fire behavior 0.33 £ JETHE Rate of spread 0.18 0.05
KA Fire type 0.46 0.12
HEZSEEHE Ecology importance 0.27 0.05
K50 Fire impact 0.17 A 555 Ecology vulnerability 0.27 0.05
PRI 552, Protection level 0.46 0.08
R P Exposure 0.08 BEIRAEER B Distance to city 0.63 0.06

BE7KJRPH B Distance to water

0.37 0.04
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Fig. 4 Burn probability and fire behavior in study area
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Table 5 Fire risk assessment indexes for each forest types

PR IR A KATH ASHME £ i3 PS8R

Forest types Burn probability Fire behavior Ecological value Exposure Fire risk index
P IR Deciduous coniferous forest 0.0541 0.6414 0.7571 0.5153 0.5831
E IS AR Mixed forest 0.0477 0.4927 0.7518 0.5387 0.5107
i SRET AR Evergreen coniferous forest 0.0362 0.3678 0.7795 0.4940 0.4343
& - #k Deciduous broad-leaved forest 0.0265 0.0683 0.7367 0.607 1 0.2874
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Method and Application of Forest Fire Risk Assessment on
Forest Stand Scale

ZONG Xue-zheng, TIAN Xiao-rui, LIU Chang

(Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Key Open Laboratory of Forest

Protection, National Forestry and Grassland Administration, Beijing 100091, China)

Abstract: [Objective] To study the forest fire risk assessment based on the burn probability, fire behavior, and po-
tential fire impact. [Method] The Burn-P3 model was used to simulate the burn probability, potentialfire intensity,
fire spread, and fire type in the Jiulongshan Forest Farm. The fire impact was calculated from ecology importance,
vulnerability, and protection level of each forest stand. The exposure indicated the impacts of fire on urban and water
resources. The forest fire risk assessment system on forest farm scale was established by using analytic hierarchy pro-
cess (AHP). [Result] The results showed that the average burn probability was 0.035 1 for the forest stand area, and
the areas with high and very high burn probability accounted for 10.3% and 6.0%, respectively. The fire types are sur-
face fire and intermitted crown fire. The average fire intensity and rate of spread were 2 140.9 kW/m? and 3.7 m/min,
respectively. The areas with high and very high fire behavior index accounted for 17.8% and 14.0%, respectively.
[Conclusion] The ecological value and potential fire impact of the forests are relative high and the fire risk assess-
ment will be helpful to enhance the fire management. The fire risk assessment shows that the areas with high and very
high fire danger rating account for 31.8%. The deciduous coniferous forest and mixed forest in west, north, and south
parts of the farm show the higher fire risk, fire management activities should be strengthened for the purpose of risk
mitigation.

Keywords: fire risk; burn probability; fire behavior; fire impact; exposure; risk assessment
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