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The self-organized criticality study on forest fires in different vegetation and
lightning fires
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Abstract: The occurrence of forest fires is impacted by many factors, such as vegetation type., weather conditions, human and
topography. This research utilized the 1965~ 2002 lightning fires historical data in Huzhong, 1981~ 2000 forest fire data in
Heilongjiang province and the vegetation distribution map, we studied the SOC (self-organized criticality) of lightning fires and
SOC of the forest fires in different vegetation type. We studied the scale invariance and robustness of SOC in different scale and
different vegetation, and compared the results with the traditional CA (cellar automata) forest fire model simulation. The
research shows that the forest fires in north China have the characteristic of self-organized behavior, and the forest fuel has got
the critical condition, ais between 1. 8~2. 86, the behavior presents self-similar in different scale and different vegetation, has
the robustness characteristic. When the area is small, impacted by finite-size effect, size-frequency line in log-log hyperbola
has distinct peak.
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Table 1 Area of different vegetation type in Heilongjiang Province
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Vegetation type

(>1 hm2?)Number of fires 29 949 17 603 60 149 48

(X 10'hm?)Forest area 88. 6 2678.2 68.2 1063. 8 178. 6 425.0 34.1

(DLarch plantation; @Shelter forest; @)Korean pine forest; (DBroadleaf mixed forest; G)Conifer and broadleaf mixed forest; ©)Deciduous

conifer forest; (MMongolian scotch forest

2
2.1
2.1. 1 fed, )
3 ( N N N ) ’ 3
’ ’ ’ H ’ f
( p) ( s f/p=1/100
( ), 99 ( yRie-1sl,
2.1.2 6
i A —4— plf=500, Slope=-1.07
p f C 3, E‘ 5. emeas plf=1000, Slope=1.29
. — plf=2000, Slope=-1.32
p/f 500,1000,2000, , g
= 3
—1.07,—1.29,—1.32, , p/f ¥
g 2
b ) K
21
o 4] )
0 1 2 3 4
22 K REH Arca
1965~2002
130 ) (s>1hm?*) 2
¢ 3 —2.26, Fig. 2 The simulation result of forest fire model
0 _ ” s g 3
° (D ! ’ 3! J R? = 0.9342, Slope = -2.26
° ol |
G 0 -4
p )/ sGrassberg'" § 3
(p/f=256000), Grassberg x s . |
2 o 1 2 3
° ’ KRKHER Area
1984 s ‘
b . 3 -
, ., Fig.3 Distribution of size-frequency of Forest fires in Huzhong
(3 s s s
2.3
R aC  4),
o 4 o



24

1806
3 Orb
g R? =0.9725, Slope=-1.86 R2 =0.9391, Slope=-2.03
! '
o | 2
»
ﬁ -3 -3
X 1 4 2 3
: [© R =0.8861, Slope—-1.96 &2 = 0.5802, Slope=-1.84
¥ o
alb
3k
N 1 l I ] 0.5 1.0 1.5 2.0
%4 TR
= 0.8424, Slope=-2.31
22
X 1]
-2
* 15

4 —
Fig. 4 Distribution of size-frequency of forest fires in all forest and different vegetation type in Heilongjiang Province

Forest fires in Heilongjiang Province; b. Forest fires in Larch plantation; c.

Forest fires in Shelter forest; d. Forest fires in deciduous conifer forest; e. Forest fires in
Mongolian Scotch forest; f. Forest fires in conifer and broadleal mixed forest; g. Forest fires in
broadleaf forest; h. Forest fires in Korean pine forest
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