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Forecasting and trend of forest fire occurance

HAN En-xian, HAN Gang,BO Ying-shen

(College of Forestry s Northwest A & F University ,Yangling , Shaanzi 712100, China)

Abstract :[Objective] The study is to decrease the forest fire occurrence and its damages to the society
by means of forest fire occurrence forecasting and prediction. [Method] The trend and forecasting of forest
fire occurrence in Shaanxi Province was developed based on the 17 years’ data of forest fire frequency in
Shaanxi Province and by application of Markov transfer matrix, Grey model GM(1,1). [Result) The results
showed that forest fires in Shaanxi Province will generally remain at stable Class B. The minimum Class A occurs in
Year 2006 and the maximum Class C might occur in Year 2008. [ Conlcusion) The prediction model was validated
by real forest fire data collected during the period between Year 2001 —2004 ,and the test showed its prediction

matched the actual situation,which would lay a foundation for the prevention and reduction of forest fires

in Shaanxi Province.
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Table 1 Frequency classification of forest fires and their N, values in Shaanxi
Province during 1984 —2000
P& 3 K IATHL : KT K RATEL ‘
; . N, ; . N,
Fire class Fire frequency Fire class Fire frequency
A <50 2 D 251~350 2
B 51~150 8 E 351~450
C 151~250 2 F =>450 2
R 2 BRFHE 1984~2000 FEHFMARMESH
Table 2 Forest fires Class in Shaanxi 1984 —2000
KT KGN KGN
A A 7AN
iy Year Fire Class iy Year Fire Class iy Year Fire Class
1984 B 1990 C 1996 B
1985 F 1991 A 1997 B
1986 B 1992 B 1998 B
1987 B 1993 E 1999 B
1988 C 1994 F 2000 A
1989 D 1995 D
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Table 3 Transfer probability of forest fire classes in Shaanxi Province
KR 4 KR EEFEME R Fire transfer probability
Fire class Initial year A B C D F
1 0 1 0 0 0
A 2 0.1250 0.500 0 0.1250 0 0.1250 0.1250
3 0.1250 0.437 5 0.062 5 0.1250 0.062 5 0.187 5
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KR G I 4R KR EFEHE R Fire transfer probability
Fire class Initial year A B C D E F
1 0.1250 0. 500 0 0.1250 0.1250 0.012 5 0.1250
B 2 0.1250 0.437 5 0.062 5 0.1250 0.062 5 0.187 5
3 0.085 9 0.500 0 0.117 2 0.1250 0.054 7 0.117 2
1 0.500 0 0 0 0. 500 0 0 0
C 2 0 0.750 0 0.250 0 0 0 0
3 0.218 8 0.3750 0.093 8 0.1250 0.093 7 0.093 7
1 0 0.500 0 0.500 0 0 0 0
D 2 0.312 5 0.250 0 0.062 5 0.250 0 0.062 5 0.062 5
3 0.062 5 0.593 7 0.156 3 0.062 5 0.031 3 0.093 7
1 0 0 0 0 0 1. 000 0
E 2 0 0.500 0 0 0.500 0 0 0
3 0.062 5 0. 500 0 0.3125 0 0.062 5 0.062 5
1 0 0.500 0 0 0.500 0 0 0
F 2 0.062 5 0.500 0 0.3125 0 0.062 5 0.062 5
3 0.218 8 0.343 7 0.062 5 0.187 5 0.062 5 0.1250

MRAE R 3 MR 2 A5 Dy s R AR KK
HSRE AR H HIIA R 40 N 4 TLUAE R
B—>A,B>C,B>E,B—>F KRN 0. 125 4},

HAME AR AE 0.437 5 L b, st 2. %
1984 AEWEAE My 2 BH 4F 4h L 7E 1985 ~2000 4E 1) 16 4F
L SEBRFEREHE R R 0. 75,

x4 BEEALELZEENREIREBBE
Table 4 Actual transfer probability of annual fire in history in Shaanxi
PR 2= PR P N AT %
wy gkm RRBRE gy kg SEREERC e oy FIRHEEE
; Eire transfer ; Eire transfer ; Eire transfer
Year Fire class o Year Fire class . Year Fire class o
probability probability probability
1984 B 0 1990 C 0.500 0 1996 B 0.500 0
1985 F 0.1250 1991 A 0.500 0 1997 B 0.500 0
1986 B 0.500 0 1992 B 1. 000 0 1998 B 0.437 5
1987 B 0.500 0 1993 E 0.1250 1999 B 0.500 0
1988 C 0.1250 1994 F 1.000 0 2000 A 0.1250
1989 D 0.500 0 1995 D 0.500 0

D7 SBR[l Bt e s AT ARG Y — A28 2 KR
AbF B GORAS I B Al BE 1) HoAl JOR e RS . H o PUAE AR T S i

2001, A, 0.1250

v

2002, B, 1.0000

v

2003, B, 0.50000

v

\ 4

2004, B, 0.4375

v

2005, B, 0.5000

v

2006, A, 0.1250

v

2007, B, 1.0000

v

2008, B, 0.5000

B 1
Fig. 1

2004, C, 0.1250

v

2005, A, 0.5000

LG
v

\ 4

2005, B, 0.5000

2006, B, 1.0000

A 4

v

2006, B, 0.5000
2006, C, 0.5000

2007, B, 0.5000

h 4

v

2007, B, 0.5000

2008, C, 0.1250

v

2008, B, 0.5000

BRVE A 2008 AF i 2R Ak K A e 0 e 26 mT BEAR 20
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Table 5 Monthly forest fire statistics from 1991 to 2000 in Shaanxi

£y J1 {5 Monthly a4t

Year 1 2 3 4 5 6 7 8 9 10 11 12 Total

1997 1 1 17 42 1 0 0 0 0 0 0 10 72

1998 2 1 14 26 18 3 0 0 0 12 14 90

1999 10 8 10 9 15 0 1 0 0 5 25 10 93

2000 6 71 20 32 6 0 1 0 0 0 6 2 144
&if Total 19 81 61 109 40 3 2 0 0 5 43 36 399
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Table 6 Prediction and actual forest fire frequency in Year 2001 — 2004
T 4 173 P & Eill S bR R HESIEL oY @& Tl
Predictiion Year Prediction forest Fire Class Actual forest fire frequency Actual forest Fire Class
2001 A 35 A
2002 B 58 B
2003 B 55 B
2004 B 100 B
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