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Abstract; In order to improve the accuracy and timeliness of forest fire risk level prediction and reduce
forest resource loss, the Greater Khingan Mountains region of Inner Mongolia was researched. The humid-
ity index of combustibles was inverted using MODIS—=NDVI remote sensing data, and the forest fire risk
index was calculated using meteorological index, vegetation index, lightning index and humidity index.
The fire risk index was used as the quantitative indicator of the forest fire risk level prediction model in
the Greater Khingan Mountains region of Inner Mongolia, to classify the fire risk level and obtain a forest
fire risk level prediction method. This method combined the local actual situation and introduced the light-

ning index into the prediction model, achieving quantitative estimation. At the same time, the prediction mod-
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el was validated using the example of major forest fires occurred in recent years. This method could quantita-

tively predict the forest fire risk level in the Greater Khingan Mountains region of Inner Mongolia.

Key words: forest combustibles; MODIS-NDVI data; moisture content; fire risk level; prediction mod-

el; Greater Khingan Mountains
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Tab.1 Classification and description of fire risk index
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Fig.1 Meteorological prediction of forest fire risk
in the northeast Greater Khingan Mountains

of Inner Mongolia

MIET 2 T LU H AR DR R TR0 4 X L KR
SFH2 PN T, B KGR 2~ 3 G, Ho ek
Ll W B TS T RS G, A
Fear A SE B i il KRR (1 3) , S8 2 BRbkck
B AR FE R PR EEA Y G 1 DR AR KR 5

B2 ARTAMZEFRIEIB2019F7 A 10 H
NESRERR

Fig.2 Meteorological prediction of forest fire risk in

the northeast Greater Khingan Mountains of
Inner Mongolia on July 10, 2019
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Fig. 3 Location of lightening fire in the northeast

Greater Khingan Mountains of Inner Mongolia
from July 11 to July 12, 2019
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Tab. 2 Fire risk index of typical major forest fire in the northeast Greater Khingan Mountains of

Inner Mongolia on the day before the fire occurred

K K i RN WRSA K 42

ERl) 2016-05-18 121°16'52" 51°07'47" 53.60 75.37 64. 48 34
B SR 1L 2016-05-30 119°39'49" 47°07'30" 55.71 62.91 59. 30 34
Eedirin 2017-05-02 122°58'20" 49°27'49" 37.39 88. 49 87.94 49
FEERELA bR 2017-04-30 120°17'09" 52°38'38" 45.70 88.92 77.31 449
ALl e Ak 2017-06-25 120°20'00” 52°53'07" 47.05 61.24 59. 14 3%
fpE] 2017-07-06 122°40'10" 52°08'56" 31.85 76.91 69. 38 3%
T 2018-06-01 122°38'27" 51°40'41" 42.91 67.37 55. 14 34
FEFR LA bR 2018-06-02 121°25'30" 52°19'48" 36. 65 61.27 58.96 3%
& 7510 2019-06-19 121°17'35" 51°53'40" 36.25 85.74 75.99 49

H138 2 AT, KR R A DX — SR A KR 55 2
YIAE 3 94 S 3 G LA b, JEHE BRI R P I
— R, KBFEECH 87. 94, #5218 KIS SE4 5 9, )R T
We Ty tkbe W oy SR ARG ik S 5L LR AR AR HER
KRB LSBT . BERIIT K TRIE I AR A A A
PR 55y RO 2 e il DX — U ) B DR R AR K 45
SRS 1. 14 Tohm?, [R]I ATEAME 5 5OR
T RER G 1R RO R R K R B R A — R T
T3 XU T R AR AN R BTG 5%
A — 2 PENE T, AR PIAS B 9 88 2 W 3
AR IR AR

54 ig

FIIH MODIS - NDVI 4l 7 it 35 B AR AT SR
PRERER I E IS B R GRS T, 45 5
KA AEAE BRI FL A AT FR 2, B2 0 Tl N T
PR 5% oy 2R U R FRMR A I S5 2 1) s SR TR Ay
G5, TR L 5 48 B2 X IR A T A 6 5 2
TR, MIEAER B A BB R R BR MO KRN 2 K1 7
i KRS B0 5 R T AT BRI i B S G AR Tk
B E R R OCR LR kA i R A3
TS T IS mI AT,

RRMRK T PR T T A2 — I S 2 Aig
ROITAE, W S 2% R Z R B L84 5F 2,
TEAIFFE Y HEA 1, 3055 X 52 Wi AR AR 45 4% Tk
A A PR 5 BEAT AT 5T, DU TE RAD 78 7 A6 ) 4]

EARFN ISR | LB v RRbR KI5 25 2 Y T 41 v
RS T30, R T IRUBE A K 6 55 2 Pl 45
W T — TR,

S

[1] PALTRIDGE G W,BARBER J. Monitoring grassland dryness
and fire potential in Australia with NOAA—AVHRR data
[J]. Remote Sensing of Environment, 1988, 25(3) ; 381-
394.

[2] LOPEZ S,GONZALES-ALONSO F,LLOP R, et al. An e-
valuation of the utility of images for monintoring forest fire
risk in Spain[ J]. International Journal of Remote Sensin,
1991(12) :1841-1951.

[3] VIEGAS D X, VIEGAS M T, FERREIRA A D. Moisture
content of fine forest fuels and fire[ J . International Journal
of Wildland Fire,1992(2) :69-87.

(4] M, &34, THE, %5 . FIH Keetch—Byram 15
FERTMBRAR K[ ]. KICREF,2003(12) :151-155.

[5] BSepk. RBIEFIHPRE B R G HORANGE & AR K TS
THERIRFE[ D]. dbat: th RO R B, 2005.



24 . Bl = K

495

(6] JEHE . HF GS F GIS [ZRM KIS IR [ D].
Kb g KA, 2009.

(7] FHEE B R, TH, % . ETHRASURK R R
KB RAAERIHI]. ARAeMol K24 ,2014(3) .
60-64.

[8] SREzuh, EHIMS, 5l , %5 . JET AR KIS RUN AR K
TITE RS T]. hERIRG,2014,35(4) 457-462.

[9] 3kfh, T BRHIF, 55 . BT Logistic 7113 B9 ZRAR KBS
RAGFHIAIT]. FRAMolk KF244H72,2013(12) 1121 -
122,131.

[10] #pEE T, XL, 2 a0 45 . BRCR Al 7 I U301 B il
BRI AR R S M (1], B AR SR,
2017,32(2) :255-261.

[11] 3k3(5, RA, D08 5 . I ER MRS
KR S N R B[], K L AR FRid 4, 2011, 31
(1) :6-10.

[12] 54 i o, & . ST I0DGRE R K %%
U b [X SR ZRARAE V) & K R AR [ ], AR
Z,2017,36( 11) :3321-3328.

[13] Tfft. %27 Hb X = EARFRFE TR 2 7K 3R B K B S 90
FFE[ D], JE5T . JERTMIE 2, 2018.

[14] TRHMETT HEM, EFE, 5 . T GIS M IL
R PRI AG IR RN ], AR, 2016, 44
(1) :142-147.

(L#% 18 W)

[13] XUER A, ks . i E SRR 3035 S HRT 4Bk
WP A BTRR[ T ]. AEAS2EH,2000,20(5) :733-740.

[14] BAILEY R L,WARE K D. Compatible basal—area growth
and yield model for thinned and unthinned stands[ J]. Ca-
nadian Journal of Forest Research,2011,13(4) :563-571.

[15] SULLIVAN A D, CLUTTER J L. A simultaneous growth
and yield model for loblolly pine [ J] . Forest Science,
1972,18(1) :76-86.

[16] CANDY S G. Growth and yield models for Pinus radiata in
Tasmania[ J | . New Zealand Journal of Forestry Science,
1989,19(1) :112-133.

[17] 2800, B3, R 506, 55 . JEM gl N TAR A=)
R E RS SR [T ] . P K R R,
2011,9(2) :106-111.

[15] XUHRiE, sREAmN , & =08, 55 . 52 T 358 TR R M 4%
PRI TR G RS T 5 I —— DA R D22 WA A 15
ZIMRX R EI[T]. Mol TR ,2015,29(4) + 126-130.

[16] #ilE A%, R, 45 . T KOl AR B & 7t
TR s LR [ 1], FRARB k ,2020(4) :28-31.

[17] ki, sk ISR, 45 . NS ZRAR B R o kUt
SO ARHIE[T]. ARAGARL R 2244 ,2020(12) :46-51.

(18] MM, BIRR, 5KfH . LT RIEHHITE T E AR A
S IXRIWIFE[T]. Mol TREAR 2021 ,6(3) 1 142-148.

(197 BXHS, XUBE . LTS5 AN 23 R 7 (0 FR bR 6 25 4 11
WLT]. Mol THE2£HR ,2018,3(3) :102-110.

[20] BESCAR, 5kFHE, 2588000, 55 . B KBRS0
WA ()], 8RB R 50 H,2008,23(5) :500-
505.

[21] BAER P B FT, 55 . MK S5 559 GB/T
36743—2018[ S]. dbaT. H EFRHEH ik, 2018.

[22] Eilf, 4B, BN, 55 . FEFEHUM X AR AT B 2 K
KR [T]. Mol TR ,2009,23(3) :59-61.

[23] Sk, BHE NAT, S5 . BT Logistic HYRLZAGTE T K
TR J ], ZRAbARl R 224, 2014(7) - 166-169.

[24] BRUEHE, 5K E 45, 54, 55 . 2004—2013 1L T4 £
SRRESM RTERS P[], HRKEFR,
2017,26(3) :176-184.

TR, He

[18] ARHiHE, EHE . BN AAEY ARG [ 1], Alk
B ,2009,34(3) :19-23.

[19] &#E, skl . MAEY RAERITIE (M. B, 2/
BhE WAt , 2002.

[20] T4, A AR . o I 30 HLER PR RO AR BT ]
HFRAFSY, 1999, 18(4) :349-356.

[21] #dE, G20 RS, 55 . T EEMES RE WA
S R RS (D], P U AR B 2 i,
2011,26(3) :73-78.

[22] MG, ZERH  ERE, % . K% M X s sk
WA [T]. KA K 2224 40,2014,42(6) .
1-5.

WAERBE. K HH



