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Table 1  Corresponding relation table of each factor and its function in the original Brown—Davis scheme

REVi(m-s") (W% KIBTIC A% FXHBE /% fi(F)%  EZETCHOK BB M f(M)/%
0~0.9 5 15~19 0 >75 0 0 0
1.0~2.9 15 20~23 3 40~75 5 1 3
3.0~5.9 25 24~28 6 25~39 10 2 10
6.0~10.9 30 29~32 9 15~24 15 3~5 15
33~37 12 8~14 20 6~8 20

=11 35

>38 15 0~7 25 >8 25




—t

R S48 2019,37(20)

www . kjdb.org 67

Pt LRI ity A 3 e SIS
KK Gy S S 2 S AR T Do 56 1B
IEERB U R

UWV,T,FE.M)=f(V)+f(T)+f(F)+f(M)  (2)
A 2)Hr, VAT 43550 % F 14 B 0000 XU <L, F
5m R, Hodr F R T 6= wT R R B
BEEHERAT 4B, B AF)=frw), U2t
)

U(V.T.r M) =f (V) +f(T) +f (r) +£ (M) (3)

AR N S HE AN 2 IR .

XFUHIN U SEFTINECE3), 44 R H0 T IE,
5 AR K A8 T

Iye=(AU,+BU)-C,-C, (4)

K (4) AR B FRAE R, 4051 E 0.3 F10.7; C,
MK BB TE R, 24 H A FEKBUE 0,5 H L
K EUE A 1o Co IR GG IE 255, BUE G
H0~1,

F2 I FEPRG AT BRI R EUE

Table 2 Corresponding relation table of each factor and its function in the lyc scheme

K Vim-s") (V% IR TIC A% AT rel%  flran)/% HELLTCH H M/id S %
0~15 3.846 <5 0 >70 0 1 7.692
1.6~3.4 7.692 5~10 4.610 60~70 3.076 2 11.538
35~55 11.538 11~15 6.100 50~59 6.153 3 19.230
5.6~8.0 15.384 16 ~20 9.230 40~49 9.230 4 23.076
8.1~10.8 19.236 21~25 12.500 30~40 12.307 5 26.923
10.9~13.9 23.076 6 30.700
140~17.2 26.923 7 34.615
>25 15.384 <30 15.384
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Table 3 Corresponding relation table of wind speed

and its function

JRUE V/(ms™) V%

<15 4
(1.5, 3.5] 8
(3.5, 5.6] 12
(5.6, 8.1] 15
(8.1, 10.9] 19
(10.9, 14.0] 23
(14.0, 17.2] 27
>17.2 31
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Table 4  Corresponding relation table of temperature

and its function

IR TIC FN%
<5 0
(5, 10] 5
(10, 15] 6
(15, 20] 9
(20, 25] 13
>25 15

E T DORITAL WAEENESE ¢
Table 5 Corresponding relation table of relative

humidity and its function

AR re/ % )%
=70 0
[60, 70) 3
[50, 60) 6
[40, 50) 9
[30, 40) 12
<30 15

6 HLLTCREK H RILREUE
Table 6  Corresponding relation table of the number of

consecutive days without precipitation and its function

HELLTCREK B Mid %
BRI E T
0 0~3
1 4~6 8
2 7~9 12
3 10~12 19
4 13~ 14 23
5 15~16 27
6 17~ 18 31
7 19~20 35
=8 >20 38
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Fig. 1 Distribution of forest fire and shrub fire from 2005
to 2014 in China
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Fig. 1  Distribution of forest fire and shrub fire from 2005 to 2014 in China
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Fig. 2 Monthly trend of forest fires in east and central China from 2005 to 2014
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Fig. 3 Monthly trend of forest fires in north and northwest China from 2005 to 2014
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Table 7 Division of computation regions of forest fire danger weather index
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Table 8 Standard of division of forest fire danger weather grades
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Fig. 4 Monthly average of forest fires (bar) and monthly mean value of forest fire danger weather index (line) from 2005 to 2014
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Table 9 Correlation coefficient between monthly average of

forest fires and monthly mean value of forest fire danger

weather index of five regions from 2005 to 2014
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Fig. 5 Forest fire weather grade of Inner Mongolia based on observations in 2017

(rectangular box represents the boundary of northern stations)
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Fig. 6 Sequence of forest fire danger weather index in north of Inner Mongolia based on observations from

April 1" to May 31" in 2017

4 %ig

FESL T HE T e - BRI 7 G2 8 IE AR AR K
B ARG ER TS INBR T 2% R n] SR8 A S A
Je-BHE T 5 510 T RAE R AR S IO K
H BFIE A5 I8 TR0, BAE K T IE800K
H B & Coh i IR B IE R BC R B IE R
Ko a5 BRARICR 2 K T L RS
AT AR T 4518 .

1) BEIEJR B BRAR I TG Bre 5 R IX Y
B KT R (E) X -5 1R AR AR DR SR
SE M EE 5 917 K 55 7 1 KA — 2 8 /R TR

2) = RBRARE KGR S5 B IX (R
AR PUREARIC)  BRAR B TSR K0S SEPR AR K
PUCKAR DG LR R, 2017 4 A 5 Tt bk iy 52491 43
B2 T PR

3) RHMBIEJE A4 e — AR S8R BR AR
K TGARHR, EAETHAE AR E e RS
LA, A T E e

UL L3 A v LA, AR A % TR AR
B RTHRB 5 KR RN TR 5 S e R
RRMRICR S SRR R BTk, 26 TR TR ARpK
K TRAR T G RERUF A5 71 AR K 98 K
o ARSI AT LUIE BE 5 | AMREE DT 05200, 255X
G AR R AR I TR AR AR KR A S
PERTRTREVE A RAEE 2

5% 32k (References)

(1] 2F45 25, BAE, ML . ZRARAR R4 B I £
Ik MR <A, 2006, 32(12): 3-9.

Niu Ruoyun, Zhai Panmao, Sun Minghua. Review of for-
est fire danger weather indexes and their calculation
methods[J]. Meteorological Monthly, 2006, 32(12): 3-9.

[2] Deeming J E, Lancaster ] W, Fosberg M A, et al. The na-
tional fire—danger rating system[R]. USA: Department of
Agriculture, Forest Service, 1972: 165-176.

[3] Sherstyukov B G. Index of forest fire, yearbook of weath-
er, climate and ecology of Moscow[M]. Moscow: Moscow

State University Publisher, 2002: 83-84.



—t

74 www.kjdb.org

RiES482019,37(20)

[4] McArthur A G. Fire behavior in Eucalypt forests[R]. Sid-
ney, Australia: Commonwealth of Australia Forest and
Timber Bureau, 1967.

[5] Nobel T R, Bary G AV, Gill A M. McArthur’s Fire-dan-
ger Meters Expressed as Equations[J]. Australian Journal
of Ecology, 1980: 201-203.

[6] Nesterov V G. Forest fire potential and methods of its de-

Goslesbumizdat ~ Publisher

termination[M]. ~ Moscow:

House, 1949.

[7] Vidal A, Pinglo F, Durand H, et al. Evaluation of a tem-
poral fire risk index in mediterranean forest from NOAA
thermal IR[J]. Remote Sensing of Environment, 1994, 49
(3): 296-303.

[8] Stocks B J. Lawson B D, Alexander M E, et al. The cana-
dian forest fire sanger rating system: An overview|]J]. The
Forestry Chronicle, 1989, 65(4): 258-265.

[9] Turner J A, Lawson B D. Weather in the Canadian forest
fire danger rating system: A user guide to national stan-
dards and pravtices[M]. Ottawa: Canadian Forestry Ser-
vice, 1978: 18-23.

[10] Carlson J D, Burgan R E, Engle D M, et al. The Oklaho-
ma Fire Danger Model: An operational tool for Meso-
scale Fire Danger Rating in Oklahomal]]. International
Journal of Wildland Fire, 2002, 11(4): 183-191.

[11] Roads J, Fujioka F, Chen S, et al. Seasonal fire danger
forecasts for the USA[J]. International Journal of Wild-
land Fire, 2005, 14(1): 1-18.

(12] FhE . SHubfh, £FHE, 55 &R kKR HHE R

(FW) 158 5900 46 A6 75 125 R B (D], AR AR K, 2003

(4): 22-24.

Sun Yucheng, Ma Hongwei, Wang Xiuguo, et al. Initial-

ization method of calculation and interpretation of fire

weather index (FWI) of CanadalJ]. Forest Fire Preven-

tion, 2003(4): 22-24.

AR R A, . RS BRARE R S T

WITEM T R RETIT K] WEE A4, 20013): 32—

35.

Li Xinghua, Hao Runquan, Li Yunpeng. The method

[13

—_

study of forest and steppe fire danger grade forecast in
inner mongolia and its system development[]]. Meteorolo-
gy Journal of Inner Mongolia, 2001(3): 32-35.

[14] sRmnt, 22 SCHR . TR bl DXl DR A IR 55 2 T4
IrEREIE]. Mol B2, 1995, 31(3): 239-246.

Zhang Yingtang, Huo Yiqiang. Forecast method of forest

fire danger grade in the central area of yunnan[J]. Scien-
tia Silvae Sinicae, 1995, 31(3): 239-246.

[15] Dy i, 40, WSEAR. 2 BRp K I Tl & ge T
5iaf5(J]. Mol B2, 2004(3): 203-207.

Yi Haoruo, Ji Ping, Qin Xianlin. Study on forest fire
danger forecast system and its operation in China[J]. Sci-
entia Silvae Sinicae, 2004(3): 203-207.

[16] F#525, AR, RITH . B G B0 1y FH BT
FE[I]. MRS 244, 2007, 18(4): 479-489.

Niu Ruoyun, Zhai Panmao, She Wanming. Applied re-
search on forest fire danger weather index[J]. Journal of
Applied Meteorological Science, 2007, 18(4): 479-489.

[17] SRifFUEE, S . T80 1 48 AR AR I XA R T A 2

FENN e ARl BEEOR 724 4z, 2016, 36(12): 44-47,
67.
Guo Haifeng, Yu Wei. Study weather grade prediction
model of forest—fire risk in hunan province[J]. Journal of
Central South University of Forestry & Technology,
2016, 36(12): 44-47, 67.

(18] #ale S, W&ok, AR, 5. Ma S Te39 B

TR B RG] B S:4it, 2018, 36(8): 87-
92.
Yang Xiaodan, Zhao Luqgiang, Song Jianyang, et al. For-
est fire weather forecasting with coupled vegetation and
T639 model[J]. Science & Technology Review, 2018, 36
(8): 87-92.

[19] E—8, El, B, 55, Je TR 510 7

SRR ) K I A5 20 TR BR[0T AR AR B 2,
2014, 43(6): 97-103.
Wang Yikai, Huang Cheng, Duan Weihu, et al. A new
forecast method of forest fire risk rating based on re-
mote sensing data of land surface temperature and hu-
midity[J]. Journal of West China Forestry Science, 2014,
43(6): 97-103.

[20] T4, 2, e, 25 ZRARICR: A RN B 5E L))
B BEr-5 0, 2018(27): 47-48.

Yu Qian, Li Jing, He Long, et al. Applied research of
forest fire risk grade forecast[J]. Technology Innovation
and Application, 2018(27): 47-48.

[21] PSSR . GBIT 20481-2017, K4+ 54 4(S]. 4t
AU AP EBRER R, 2017,

China Meteorological ~Administration. GB/T 20481-
2017, Grades of meteorological drought[S]. Beijing: Chi-
na Standards Press, 2017.



—t

NS 2019,37(20) www.kjdb.org 75

Applicability of forest fire danger weather index model based
on modified Brown-Davis method
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Abstract Based on the observations of the national principal stations, the basic stations and the ordinary stations from 2005 to
2014 provided by the National Meteorological Information Center, a forest fire danger weather index model is built with the
modified Brown—Davis method and the forest fire danger weather grade is established. They are verified by the corresponding
daily frequency statistics of the forest and shrub fires, provided by the National Forestry and Grassland Administration (NFGA),
combined with the case study and it is shown that the modified forest fire danger weather index is indicative for its values of five
regions are higher in spring and autumn, as is consistent with the major fire prevention season set by the NFGA. In the three key
forest fire—prevention regions of the meteorological service, namely, the northeast, the south and the southwest forest regions, the
modified forest fire weather index has a high correlation with the forest fire frequency. The applied analysis of the forest fire in
Inner Mongolia province in 2017 shows a high applicability of the index model.

Keywords forest fire danger weather index; Brown—Davis method; forest fire danger weather grade
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