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Abstract; Forest fire seriously threatens the ecosystem safety and economy in China, which is characterized by regional features
due to the regional variation of climate and wildland fuels. The current standard grades and prediction models of forest fire dan-
ger focuses only on meteorological factors, thus introducing the moisture of wildland fuel to the model is meaningful. The dis-
tribution frequency of the meteorological factors and the wildland fuel moisture contents in Jinggang mountain during 2013 —
2016 were analyzed, and their relationships were also discussed. Based on dimension reduction of those factors using the princi-
pal component analysis, the scoring equation and values of forest fire danger in Jinggang mountain were obtained, and the val-
ues were classified into five grades as follows: low (value <C 0. 024), relatively low (0. 024 < value <C 0. 067), high (0. 067
< value << 0. 167), relatively high (0. 167 <Z value <C 0. 232), very high (value > 0. 232). Furthermore, the prediction model

of forest fire danger grade was built using the Back Propagation (BP) Neural Network, and the prediction accuracy reached
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96. 4%. This prediction model can directly output the grade after inputting the value of each factor, the prediction results of 13

hotspots showed that this model and forest fire danger grade can meet the needs of daily prevention of forest fire in Jinggang

mountain.
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Table 1 Correlation analysis of fire risk factors
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rates of all components
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Table 4 Grade classification and description of forest fire
risks
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Fig. 4 Training results of forest fire danger level in Jing-

gang mountain in BP neural network model
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Table 5

Simulation results of 13 forest fire risk prediction

models in Jinggangshan area from 2013 to 2017
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2014 4E 1 5 %% 2015 4F 2 J 4 9%
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2015 4E 1 H 29




PS4 - T IR LRI A5 2R O3 X T AT AR Y A

125

BT 3R KL L H TG 7 BRI T 4 Rk
FAUHE 15N 29 KK . &5%HFMAK L%
PITARARE e = K S DL b & A WA X 13 &
PG SRR A 12 2% 2 Bl B P T4 o A5 2R 50000 RS
ik 92. 3%, i S5 (2016) TN kR 45 15 ) Y
KB E R TEN =R KB K DA )2 R
) 8 PP 7R 0 00 sk SR A e L iR 4k SR R W A R ]
T A2 T XD Ll DX RR AR B K H R 55 T 5K

5 ghiE

SCHREEA IR T AR S K RGN TS R
MRS PR 2 #1735 T IR XD L i XA R AR KR
S5 G A o RN AR AR KR A L UM A . R BP
ol 25 0 245 A) FHE 1) R PR KB 45 G TR A R, w3 o
N FRR RS R 18 10T L 42 1 R AP K I 55 G, 45 i
TR K A R e R A i Ao AR e R A
UG AIE 1 TR A T 5 A B A5 R R oy b v BAT R
o 118 T K 8 T S RS XD L A A o S ) 25
B VT S BB T SE PRl 45 R . SCH R XTI
VB — AN B PR A7 43 B 0 R R0 A L {H S K] 1 3
27 AN A KIS 2 PF A T 22 57 (P A5, 2017)
XA M T AR MR Bl 1 43 A AR 38 23 5 i R
T b DX T R 0 2 R X R S DX ok S
FEAR . R, 5 AR B 2 R ER 41k AR AR
KIS S G T A R Y A B AR . MBIE IR T R AL A
TRF AR I BE I ) A PR 3 8 PR - 3 AT D O A
e AR AR R (DEMD S 3 MU B 16 44 3 B2 3 1) 5 A 2%
VR I 55 0% IR A TR T 52 TR ) R AR [) X I A ok I
FRAATRER TR . (R BRI g X K], T
PR A5 TR R AT R 4 A1 2 ] A X 7 A R
Kt A b AR B S5 0 T AT ASS 7 A 11 = B 0k R
KA R R AT IR AR SE . A, R — A T
1L B A RTHR ) 5 7K 3 TR AT R R 3R A7 il — 25
k.

2 2% T HR ( References)

B 2014, /N RUBE ARMR R S R R B BL B ST [D]. dbmt b
MOl R FFEBE.  Cao S'S, 2014. Small-scale forest fire danger
rating prediction model[ DJ. Beijing: Chinese Academy of For-
estry.(in Chinese)

Wi RVL R B 2R BH L A5, 2007, KA TR 35 ST 36 5 408 o i 4 o 1)
JURBELLT]. K% 5K 58,30(3) :48-51.  Chen Y, Chen ]
M, Mao Z Y, et al, 2007. Algorithms on quality control of
weather radar reflectivity base-datal J]. Meteor Disaster Reduc-

tion Res,30(3) :48-51.(in Chinese)

P88 S B LA, 2017, HOJE R 6 B K B 5 e BF 9T 258 LT . <
% 598 K WF 9% .40(4):318-324.  Fu C, Shen Y, Shan J S,
2017. A review of the effects of terrain factors on precipitation[ ] ].
Meteor Disaster Reduction Res,40(4) :318-324. (in Chinese)

FHEESE 3k S0 B R L 45, 2013, YT 4 R AR A B TR ASE 2 1 Btk
K LI]. T R4S 4.31(3):579-583. Fu G Q, Zhang W Z,
Zhao C L, et al, 2013. Improvement and application of forest
fire-danger forecast model in Hebei province[ J]. Arid Meteor,
31(3) :579-583. (in Chinese)

ARGt 2017, R g AE LML JEat. B 48 i b irt.
National Bureau of Statistics. 2017. China statistical yearbook
[M]. Beijing: China Statistics Press.(in Chinese)

FRUEE, FAE, 2016, B A AR KR R A SF YN A AT T, o
OB K224k, 36(12) : 44-47. Guo HF, Yu W, 2016.
Study weather grade prediction model of forest-fire risk in Hu-
nan province [ J |. J Central South Uni Forestry Technol, 36
(12) :44-47.(in Chinese)

T ERE R IDe M, IR0 42 2013, AR bR KBS R4 5 1F K S5 TR 9
W— BRI X /B[], 9 F%,28(2):46-50. He
Z N, Tang X P, Tan B Q, 2013. Study on meteorological condi-
tion and forecast of forest fire danger grading: a case study in
Shapingba District of Chongqing[J]. J Catastr, 28 (2) : 46-50.
(in Chinese)

B S BEWT PN IR L AE 2016, IR I A3 SR R X AR bR b 2 20 /)N
BE TR V- K R FNER A B s L) ], A AR S R, 40(3)
221-235. Hu H Q, Lu X, Sun L, et al, 2016. Effects of air
temperature and relative humidity on equilibrium moisture con-
tent and time-lag of forest land surface dead fine fuels[J]. Chin
J Plant Ecol,40(3) :221-235.(in Chinese)

rhAE R 3R AR EB, 1996, 4 [ AR AR kB R R AE S (LY/T
1172-95)[S]. b5t [E bR #fE i B4, Ministry of Forestry of
the PRC, 1996. National forest fire risk grade(LY/T 1172-95)
[S]. Beijing: China Standard Press.(in Chinese)

PR AT A 0T S, 2014, T RARIX 2R MR K 4 4 4 1)
R L)), EAR @R 3001 :93-97. LinZQ, LuoZC
R, Luo W H, et al, 2014. Short and mid-term prediction meth-
od of forest fire weather danger classification over Tibetan for-
est[J]. Chin Agric Bull,30(1):93-97.(in Chinese)

2 0T TR A A EE S5, 2018, VI T 44 2R AR ORIRE Bl B I 0 (R 5
(. <% 59 Bse,41(3):207-211. Li B Z, Wang ] F,
Wang H Q. et al, 2018. Study on the carbon sink value of for-
est and vegetation in Jiangxi province[ J]. Meteor Disaster Re-
duction Res,41(3):207-211.(in Chinese)

P LA > 2012, X ] KRy H) 2 BE AR R KL R o BT 9 F S LT ). iR R
BT R A R CH AR B 0D L 28 (4): 451454, Min Y Y,
2012. Humidity of fuel model and its impact factors[J]. J Har-
bin Uni Commer (Nat Sci Edition), 28 (4):451-454. (in Chi-
nese)

FEALE, 2016, HAKEE TLEH(QX/T 77-2007) [S]. Jbit:
K% WMk, China Meterological Administration, 2016, Me-
teorological grade of forest fire risk (QX/T 77-2007)[S]. Bei-

jing: Meteorological Press.(in Chinese)



126 Meteorology and Disaster Reduction Research

S 5WRTIIE  2019,42(2)

TG IR TR 2R OT 45, 2008, B K G AR AR K B S R TRy 1k BT
Fe[J]. #IEF A 5% A1, 23(5):500-504.  Qin X L, Zhang Z
H, LiZ Y, et al, 2008. Study of the prediction method of na-
tional forest fire risk grade[ J]. Remot Sens Technol Appl, 23
(5):500-504. (in Chinese)

I AT MRS, 2015, 19502010 4F A [ 27 Ak K U I 238 45
fiE B R 23 B [T ], Mol Bh2F,51(1):89-96. Su L J, He Y J,
Chen S Z, 2015. Temporal and spatial characteristics and risk a-
nalysis of forest fires in China from 1950 to 2010[J]. Sci Silva
Sin,51(1) :89-96.(in Chinese)

Torres F, Romeiro J, Santos A, et al, 2018. Fire danger index effi-
ciency as a function of fuel moisture and fire behavior[ J]. Sci
Total Environ, 631-632:1304-1310.

T AR FRTEL4, 20130 BT BP N M2 M4 ik T PM2.5 ¥
FEAS T LT ], BT Y 5 BiiR,35(9):63-66. Wang M,
Zhou B, Guo Y, et al, 2013. BP artificial neural network-based

analysis of spatial variability of urban PM 2.5 concentration[ ] ].
Environ Pollut Control,35(9) :63-66.(in Chinese)

T2 AT 2246 L AF 2001, Jb RT3 AR IX K R S5 S TR O
B0)]. K4 RHE, 29(4):51-564. Wang X Y, PanL Q. LiJ, et
al, 2001. Prediction method of the meteorological grade of for-
est fire risk in the suburb of Beijing[J]. Meteorol Sci Technol,
29(4) :51-54.(in Chinese)

Tt BB DL S M ED L SE L 2003, FRAK AR S5 G AT LR ——
RpEggh 2T ] AR K E %, 12(1):56-62.  Zhang H
T, Zhu C H, Zhang SY, et al, 2003. Simulation of forest fire
grade distribution by using three dimensional air: soil coupling
model[ J]. J Nat Disaster,12(1) :56-62.(in Chinese)

KL AR, 2006, T B ARBR R KA TR 77k o LT .
THAMPBE,(2):7-8. Zhang X Y, Li F X, 2006. Study of
the prediction method of the forest fire risk grade in Ningxia

province[ J]. Ningxia ] A&.F Sci Technol, (2) :7-8.(in Chinese)



