fAE W

ARID LAND GEOGRAPHY

e ity i PR K R AU PP 52

wmgMm', =

1,2
b,

HEAL, o !

(1. NBE TS R 2 B N SETE IRFIVESE  010022; 2. N2 HIA KRR S B 8 R 50 TR A 5000
EL, NS EREEE 010022; 3. A EAOBREBE R R T, WSS PEAIEEEE 010010)

ERKKRUREFEARREZ — , EY UL 2R FMARLL, XX ZEHRERN
W B R ALEE, DL 5 JR A R AR A 58 X, 3R EL T 2000—2016 45 4 B 7 By 45 47 B 34, 1K
8RR EN G AT EIE, N REM M KR K B 44 7 T3 B 23 AN T
T, BLT REEREERKRNITFNIEATERR, IR RSO T BRI E, &4
BERAREQMYEFHETZEEERER KK N eomEH, FREW. (1) B £ RO0THE
BINERD,ERT /RN EFBHERKRK NG EZREQ) FEEREERKRNE L
RXpAAEREEFH EMEARBRNES  GR2ERXPAENRERLITHX ;G HE X 04
EAFHELHURRFEEHRL ;KRR EEELQAAENE HFRIRT KLU fF RS
HH.Q) XREFREREKRNECNEGRKRE, NEEALIRNCE TEIHMK, EHNE KrFE
WA F BRI Y E SR AR S R Rk R R X
A F R R X E A L) ) 4.88% .36.20% .28.37% . 11.56%H1 18.99% ., ARAE W F & B W
B BRI AR AE A0 & KR AT SR ) B K S ek, T DA R AR B ROk SRR, o R B 4 T 5

KA BSF

X 8 BEREAR; KRETEN; ERSS0; WBEERE; KaRE

XERS:

B U R 2 R G A R Y W o 52 B
FARREFR T LAt T3 Pl &,
B R A S ARSI R P E .y AR ER
N R TR 5 RS 9 e S IR NIy A e ]
FERREAPER I o TR SN R, R ML X
R, J LR AR A B RUK K AR R —
s DB 98 e M ) DK R B S A R A A
Ho2on) 4 B IS R, S EUE S RGLA
FITRE B 2R, Bl R M B PR 05, = Bl 3
AT A il I 7 A S AR 2SSO AL, ST
SR XIS A A BT AR K A A 91 3 R D
D RRRT

W 2 AT DX AP 7 S P D R i S

Wfs HEL: 2020-06-22; {EiTHHA: 2021-03-05

TESE T = L X A BT S5 2 B s KR R T
i S A E 118 I 25 0 LN 6 ) B8 e AR 1Y K R kAT
it s R A e B 2 OC E , H g kG

G 43 B HERR P, Xk R TR B B R S
PRAE 1B JREOR S S 2R M I B s T AR T T
PN R T AR T E AR b
F R R G KA A (] 23 Hr S i B DI RE X C 2l
WFFE IR 3 A T B F AR ™ e B Maselli 45 i
T 22 Z2 AN [l I 014 B Landsat fili #1221
T i, v 7 R A i 2B AT T 02 R ARAR Y K
PR KR 53 25 10 a R AE R KCIGHATIAN . TEid
LT R GIS RS SEH AR ¥ E T
ZEHE T LA IR RS F8 85, T KR PE A

ELTH: R ARPARETH (41761101, CAAS-XTCX2018020) 5 P4 52 i BHE Q1375 | 100 H “ BRARE 5k ¢ W I 754 5 17 22 B 2R
G575 NS T RAF IR A BRI B 4 9% B3t B (CXJIS19147) %3 Bl

TEB TN : IR (1994-) 22 W-EAFF0 AR, 322N F Wil 5 B VA AT, E-mail: 1595953596@qq.com

BREE: E£1(1978-), 5, BIZHZ , 2N 3SHORLE H AR K E SA BN h AN ST, E-mail: yushangis@163.com



chinaXiv:202108.00026v1

ChinaXivDd I O O

Wleaias . St i R R AR RN 5

FIZE S Adab 2556 T BB 45 A K K L
PR L ST T KR AR FE RO U8 40, AL GIS
AR B TG AR I BRI . 7EFR
ST KRS DA B I FE AR O /D sk R AL
ST R LR I T R RUICR KR X — A, AR 1 AR
9 UL YT AL T e e AR se i e
s LA K By R IBK RE 1 2 A TG DU I8 B, O
) T2 i B A R DR (LA XL X
W 185N 1k, REBCKRIAB PP ERSE Fh e AR
b, BB IR T T R R R
Wy A8 R R DL AR IR o Bian 28
Mo HRAE AR GE MR AR SE L T P St AR DR
R S K AL 1AL, 28545 BIF 5 DX AR AR BORE 114
AR EE Y R TR KB R AR Sl ] ik DL K
NSCHHE 22 R 55 31— SRR J K
GRBAR R FRIT, [ A S IR A 5
B XA AE Dy T R BIESE AR X A e IR HRZ
B 5E X R AR TR R AR AL ARAR BT IR | KTk
HEBEC R HBIC ™ W RE UK R

TEFR I 7R Al DX 5 5ty el ) 28 Sy, i
Ay, HLRAHR R R i, e [ b 7 i DX IE A TP
FIPGALIRTT 1 T Rk, 5 58 i e 2R KR SR 5
M ¢ 1, RT3 47 I I 7 e ol ol 3 el A D7 R
X A R R 2 — ageit, A 2000 4F
ISR SE T [ A5 1 KRS At 5, of e i Al ™ B )

B TP RAE TR SN X 2 R A KK I
JUAERE KRB R A 2%, 20164E4 H 22 H N5 H
IR X2 B 5 R AP R R R K R 2R, KoK
GJEZE4 d EAET 200 km?; 2017426 A 29 H vV F5
I N I R K Ap 2 i 4 2 rh S 3 g v AR DLJR
DX, P4 U TR I AR I e, R v 5¢
oy e S R RS PN S A B B o

A S 2 X RRUBE DX 5% e i R i kR R
BTN AT, 00 222X B Jir ok XU T e T 4 7
PSR H — SRR AT . ST, A SRS R
FFCRBFFT X, 25 G WF 5T X0 S B 1 0 A A& B 4
TR S (B KR I RE TT 445 TR BGRE R A
T, 38 BRI BTk LU SR B AT A
J K RAF M ABEREA T 7L J5 KRN IS, Gl — 1>
A7 38R B KT A DX 1T X KR A AR )
AR o B A S — 2, B TR/ sl i b
LI KR KA

1 HARRERAERRFGE

1.1 RXER

S FA T 37°46'~53°08' N, 87°40'~122°15'E
Z A0, A KA AR o F 51X Ry 558 oty i L
JRIX A TEOX A E ARG Y 21 A T RN S
A 12 BT (1) . A B R AR,

90°E 100°E 110°E 120°E
T T T T
%
g 2
a
=
i
- v*' ‘:’i. SPE 1z
Z A . > e
n 5 x ~
< )
YRR /m
5 - 5 3789 I
ar =K 89 2
= HIGEE AL
] TR
L 0 290 km
&S GS(2021)7002
100°E 110°E 120°E

K1 AR ORI
Fig. 1 Location of the study area



fFA& N

S4B 1580 me RS IX @ i K i 1<
i, AR T8, W03 03 W BB ROR 25K, 2457
PR = 21.6 °CL mfilh-15.2 )€, [k H
SRR AR K i 200 mm, J& T 5
BHLX, HREROK S H 78 kR, HfE4A5 H
WIZEAT B A R 75 T, A R 2 AR R Y
10 H AT RN Z ¥ AR s 2 05
FIRR I,
1.2 IR ERSKIE

AR SR FH ) RS 7 25 i AR AR Sk R 55 B
FKEF a0 NSIDC(https://nsidc.org/)%@tﬁ"] 8d
S MOD10A2, 23 [A] 730 HE3 04 500 mo TR
B (H — LA 85 35 %0, NDVI) 2K [ NASA M 3
(https://ladsweb.modaps.eosdis.nasa.gov/ ) T ZH) MOD
13A1, 3% e 16 d A B, 235 (8] 73 B3R 500 m,

LB NG X 108 14 53 2000—2016
AEMREK R SOREEE , ThESR NN SRS
sl A B R R T B AR £ ) (hitps://data.cma.
en/) , 5t R Gl s R IR T 52 R B
FERL R T

FEeA T o R A R i E AL
OB XA B SRR AR ST B
N Ol PHE & GDP AR L A GDP B kA
B USRI A A o o N 5 Y 2000—
2016 ARG TR R FH AN ST SRR ) , B KB
FUEF NS A TR KRl AR 55 B AL, 5t [
gGeitEdiak B T30 E S M (http:/1212.mn/) .
1.3 RAE

WF5E 7k B 48 F AR U RS P 5002, 328
O3B A BOIA 25 G P o I sl b A S
PRI DU PR B R A ST KIS PR A
R R BRI P AR T T i N ALAL B, SR
Jei B 32 A3 43 B 2 T A 4% T bR 1 AL &R
B, BeJr F ArcGIS 84 B M B Th g 5 A Sk 1Al
Wi o3 2835 2R A TR 9 X D R KU P8 857
FERG RN 53 AR RAR R 8 S NG

2 HRE5RMH

2.1 EHEEERNRRETEMNERGEE

211 AgdzAaE BN KRS RGO KA RS
i SRR R X SR IR RN Sk PR 2 ) 52 i 11 4
o WRGCR AL RV MR &, B E T8

PR B RF AP FRARAS B 1 LS S M DL RS
s TR E S B AR D T . N SE R R ER
it 55 M A0 B TUR A RE 7 4 A4 5 TR HL T 23 AR
BhR, BEFR AR ARRER T R X 3 %) 1 J5E R
B RFAIE
212 ¥ RKRAEFA4E 2 EIFFRER K
IR KB HETEMN H , Fe bR B e B e
AR GRS i v AR 9 [ 98 b A8 R AL 25
ZEURARIL , ST T 52y v SR S R KU P
R,

(1) fERPEFAR B AN HE B 5 R B B RS
P Rk R K AR BRI RETE . 4 A R KR &R
BLHIY 255 25 BB IR AT IR RRAE G 24
TEREE AT 5 1 2K, e BT 9 AR w0 J5 K U R A
MIfERPER &

NV BE - NI gl ORI 32 5 FAS F|
ESUNEE S ¥ SN NS EI 8 D g R
REPERLAROK , R Z# N Fe BN VR A A B
B T FRR AN 18 B X RS B T BN 4%
ArcGIS BRAFAL A M 433123 500 m Y12

AR L AR5 R B I K A 1 ) o 3
fith, Bk 2R i 2 T A B I 22 | B BB LK
A0 AHIFSE I FH 500 m 4R R R ) MOD13A 1 %4
ST I, % 7.8.9 H Y NDVI HEF TR I
B, SRAF A HIE.

A Y i AR« S R R K R A Y A
B i (A F TR, AR A D T s ml s n]
BRI TR, T (o rT R B T a5k

A F4 85 KR« IR 405 32 D] 0 2 2 S )
RTE—E P, KUK K A ) P e

A BRI B v SR 0 K, Y mT R
Yy K SR AN B 5 e R R A R
ArcGIS XS 3G EZ R v L e (k17
TFE, AL B A 500 m 43 HER A £1)2

R AL ey, B 2 R ) Rk R
EE M F R FERE LG Z A 2]
BRI BT BE , B0 D R & T TRl AR A R
M) B 2 A A B, SR T s e Bk 2R IR . A
MRT it 1 40 B MOD10A2, $2 BURR 55 1% 50 %t Ho k47
AEAR, AR EE S AROTIRE R 1, TR I
R0, G AE A 1G0T N TR S A

TR R < AR R S TR ) by PR 0 A A A EE Y



Weaas . Sl R ECR MU 5T

*1 XEBREERARKEITFNERERENE

Tab.1 Risk assessment index system and weight of grassland fire on the Mongolian Plateau
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Tab. 2 Principal component analysis of each indicator
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Tab. 3 Initial factor load matrix of each indicator
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Fig. 2 Hazard distribution of grassland fire on the Mongolian Plateau
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Fig. 3 Exposure distribution of grassland fire on the Mongolian Plateau
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Fig. 4 Vulnerability distribution of grassland fire on the Mongolian Plateau
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Fig. 5 Distribution of grassland fire disaster prevention and mitigation on the Mongolian Plateau
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Fig. 6 Comprehensive risk distribution of grassland fire on the Mongolian Plateau
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Risk assessment of grassland fire on the Mongolian Plateau

YANG Xiaoying', Yushan"?, Duwala’, Hongmei'
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Research Institute, Chinese Academy of Agricultural Sciences, Hohhot 010010, Inner Mongolia, China )

Abstract: Grassland fires are a major type of natural disaster in pastoral areas and can seriously affect their
socioeconomic security and physical safety. To assess the risk of grassland fire on the Mongolian Plateau, index
layer data of each league and city were obtained from 2000 to 2016. Then, a risk assessment index system for
grassland fire on the Mongolian Plateau was screened and constructed according to four risk elements of natural
disasters: hazard, exposure, vulnerability, and prevention/mitigation capability. The index weight was determined
through principal component analysis, and a fire risk distribution map of Mongolian Plateau grassland was
generated by using the spatial analysis function of a geographic information system. The results were as follows.
(1) The principal component analysis obtained seven principal components, which reduced the number of indices
and accurately identified the risk factors of grassland fire sources. (2) Areas with a high hazard of grassland fire
were distributed in the central part of Mongolia, and the hazard decreased in the surrounding areas. Areas with
high exposure were distributed in the northeastern part of Inner Mongolia. Areas with high vulnerability were
distributed in the northern part of Inner Mongolia and Kent Province of Mongolia. Areas with strong disaster
prevention and mitigation capabilities were mainly distributed in Hulunbuir City, the Xing” an League, and Ordos
City of Inner Mongolia. (3) Generally, the northeastern part of Inner Mongolia had a higher risk of grassland fire
than the western part, and the risk decreased from east to west and from the center of Mongolia to the surrounding
areas. Low-risk, semi-low-risk, medium-risk, semi-high-risk, and high-risk areas accounted for 4.86%, 36.20%,
28.37%, 11.56%, and 18.99%, respectively, of the grassland area of the Mongolian Plateau. On the basis of the
geographical environment characteristics and economic development level of each league and city in China and
Mongolia, fire prevention strategies can be devised to reduce the risk of grassland fire and guide the sustainable
development of grassland animal husbandry.

Key words: grassland fire disaster; risk assessment; principal component analysis; GIS; Mongolian Plateau



