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Taking Mongolia plateau as a study area, make
use of the temperature and vegetation products
of the EOS/MODIS data to calculate four index
they are vegetation condition index (VCI) and
temperature  condition index (TCI) and
vegetation health index (VHI) and vegetation
supply water index (VSWI). Mapped the
Mongolia plateau for 2003-2013 growing season
(from May to September) time and space
distribution of drought. SPSS software is used to
analyze the various index and the correlation
between the soil moisture measured data, so as
to choose the most suitable for remote sensing
monitoring index of drought Mongolia plateau.
The results showed: VHI and VSWI index
relative to other two indexes is applicable to the
Mongolian plateau drought monitoring.

Keywords: Remote sensing; Drought 1. B|=
monitoring; Correlation analysis; Mongolian 20 ALK, AFREIN, 59K T
PR RAIEIEIN, B RIRIK I K E VAL L

B : XIHEF , Email: liugx804@163.com

348 © Atlantis Press, 2016

2016RA0330.indd 348 @ 29/09/16 4:14 PM



2016RA0330.indd 349

Risk Analysis and Crisis Response in Big Data Era (RAC-16)

VEA 325 1R BUR AT AR AL . Hh IEE 5 2
Ji b Ak 45 I 28 XU A R v T A A A 0 b
W, REAEEURIX . TRAMESK, RS
RS R RARBOIR M R ZE A R R . ol
FE AT B [ R kX, 3R EE AR
AWEE R HAES RGURA JITBS T
FE 4L Ty B AEAN AR AL T H X (R A B4 25 T 3
R 0 TR RE RIS PN E A 25 T
PN B B BRI AU, R, SRR R
[1].201H£090H4R 5 60AE AR A Lb 5 vy o J il
b R TSP 40.6 TR P[], 42
BRARBE £ T B R ARG I, IS R T 5
IR ERINREI[2] . 8 m T TR X
) A AR 7 5 Ay T (3]0 H H T LASE Ik
AN R e S |

T DX 3RO P 7 A 00 v e LA
SEINF L BhA LA EGREUE LR A T L SR R
DRI, 1 FH 38 SRk 5 by v R AT KR
1 A W AT T LA S RS e b T
o 5 RR S M I 7 VAT A 1R AN R K
T T 62BN T R M I IR N o, 2%
B2 R R T RN R AR RS EY
SR DI SO LR FH I P24, DG, EAR TR
118 DX 458 - A FR AL AN 7] X3 0@ FH P % A
AT o DRI, S 77 FRAIE TS 4 000 45 SR P M s
AT D BT SRR B S R T R
W PR 3E BRI FT o AR SCRASE i RO T
TEFEEOS/MODISHEE K150 R 4 7= it V5
TR AR (VCD L SR TR S (TCD.
R WA BEFR S0 CVHD FIRE B ALK FE 5 (VSWD
L PUAN TR S - S R 2 TR (R AT T 43
BT, S PUAFEBIOE 552 1 v B 0 e e
HHT T 476 VP

2. BRI

2.1. BRI

O EOR B EAE TS E AT, M
TRFRPGAARI T 5 4 H IX, LA K HR Il 9 52 3R
DX R R VR X IR 4 M X o A ST
78 X sk {7 F 87°50'~126°15'N
37°17~53°22E, [HIFRZ 272 J7 km2, W5
W AR E S R, SR
FARES G 1. Sl RS g 3
poRIIE: LIRS WY BN N i e e P

TRy o A g K, HRR M, oK
Fibs B JRUZRAS 2R P30 L A A A% > 4k
DX, 5t SR A R 43 b X AR K 3 T
400mm.

90°00'E 100°00"E

110°0'0"E 120°0'0"E

50°0'0"N

40°0'0"N

120°0'0"E

T
100°0'0"E

SR AP A

110°0'0"E

2.2. i

FIH T REE RS HRA (NASA) BF5TA:
FEI S R R T X T N 1 2003~2013 4
K (B 5~9 A) 1132 5t MYDI3C2
F1IMYD11C3 it Szl -4 2 X ;i
1) 5 38 BB R YT 10em 38 AT 6T 1% %

=

2.3. AR F

R IL3EBE EOS/MODIS U4 1)L R 7= i
T T REBAIER S (VCD . &PFEE RS
(TCD. fH#@EFES (VHD Fkg gtk
4 (VSWD A PUAMFRE S0k R SR
AL N Ao b 4R 405 1
U P SN B R A DG DG R, IR R BE
FH TSy v 1 7 2 K M W (R 4

3 GREMT

3.1 WG S TR ZEMHT

(1) MR AAREL

Kogan #2 th 1l # 5% 1 & % (vegetation
condition index, VCDIFIMES. FE#MFEEL
(VCD Z&T BEK S AEAE K 53 A IR
AI LUK B e 2t 3 54 (4]

(NDVI — NDVImin)
(NDVImax — NDVImin )

VeI = 0

A NDVI 4T3 A 2R S 2 2 — 1 il

349

50°0'0"N

40°0'0"N

29/09/16 4:14 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

034

044

054

065

074E| "5,

084F| B

094F|"

105

114

124 | 55

134 75,

[ 2. VCT 45 thi o 5 21

B850, NDVImin Fl NDVImax 533l h 205
AEBRI 22 R d N J K — A TR 5

M VCT I TR A 25 RO, 2007 45545
RAFRE R S F B EI—F, 59 A
HRJEE R ERRE T 54 2011, 2012
12013 AEAEHAE KM R SR IX
FEARBAT R R K TR 42 2003-2007
fFE 5-9 HEGEHKES, 2003, 2007-2013
F 59 HRE 2R AT ZMEILE RS D)
B BORDG L AT 7R 2R R o0 A R A3 (
2.

1A K TR R R TR T R
MAEG A 2013 48, [HIFLSM 402.82 Fl
234375 J7FU5 AR EEERI R T BRI
ARG 5 AEAE 2008 £EH1 2010 4R K28,
THIAR 2351k 335.8625 F1342.5725 J1FJ7 A B,
KR AR RHBEE TR0 2007
4, TN 728.69 J1 T A,

M VCI ZE ()53 Ai 45 R R 2003—2013
ARG IR TR T
T JE R, R AR TR AN B 43.6%

350

2016RA0330.indd 350 @

F130.9% (£ 15 h B ATE m R A
X I, R AT SN BE R 21.8% 1
18.2%. 5 1 54 A2 A A T i J G 3 X3,
R AR R FTT B 47.3%.

1. 03-13 SR T R TN BT 70 He (%)

% F ki ik
FELLE 25.5%  43.6% 30. 9%

PR 21. 8% 18. 2% 12. 7%
BE 23. 6% 27.3% 47. 3%
PR 29. 1% 10. 9% 9. 1%

TE: DL ARG AR A

(2) FAHEEEH
ZAFIREARE TCL IR T T2 % 51
WAL R[4]. HHARWT:

(BTmax—BTi)

Ccl=———
(BTmax— BTmin)

<100 (2)
A BTE AR—REe 8 1 A I B
JERIE; BTmax F1 BTmin 43550 4F
PR ER i AN I 355 P8 d 5 1 e AR AN B /ML
TCI @/, For@TR.

29/09/16 4:14 PM



2016RA0330.indd 351

Risk Analysis and Crisis Response in Big Data Era (RAC-16)

034

04%F

054F| “Hig

06%F

075

084F

094F| ™

105 | ¢

114

124

13¢ S _ -

- =2 & _:’)vﬂ < e
[ Ix2 [ REFR[ +ETFE NEET=2

T2

P& 3. TCI -1 M

M TCI I [B) 73 AT 45 R R 2007 451
KA S RN EN—F, 69 H
HRIGHE IR h R TR E, 5 AR
2012 12013 4F 5 H#BA=E M A R AE, L
FEREAE 0 3, 6-9 H 544585 : 2000 4-F12011
EA RIS R AR A X A S KT [
KTREA: 2000-2007 4E 6-9 F RIEHGH
#, 2007-2013 4F 6-9 H BRI ER . Zh
W25 Y5 7 50 A WORE I L 43 BT £ 23 17 43 A
A, ERAERERE LA 2R (E
3.

1A K TR R R T R FE T 5 WA
732003 4, TEHIFR 353.045 )55 A B
SR PR R IR s KA R AR AR 2005
AR, TR A 455.485 F1364.915
TP B B B SURC S KRR 4 il R
A 2007 4EAN 2013 SEAEKE, THARS A
908.75 F1 126.1525 J7~FJ7 A H.,

M TCI ZE R 3AT 4 R R 2003—2013
KR ERELE L F RS T

e R BRI P, R A IR BTN B 40.0%

32.7% (K 2); TR TE i AR X

W, KA AP B 16.4%. BET5
FEAT R R VG X I, R AR AT
B 40.0%.

% 2. 03-13 FFAEK T R IH BTN BUE 23 Ha (%)

EH R R i
EELLE 27.3%  40.0%  32.7%
of e 16.4% 7.3%  7.3%
iR 38.2%  34.5%  40.0%
PR 18.2%  18.2%  20.0%

TE: LI AR AR A

(3) MiwfERETE 5L

BEF B R OIR A i BORIR 3 4% 1R B
PO A N 2 AP 2= 5,
FERIL, R TCI M VCI $HATLEA &M
FRICIAE AR e FR 40, P LS5 A e N e 3
PSS MR I 7 T AR A, BT IR FR T IR 4T
T FABB[5]e VR AR

VHI=axVCI+(l-a) xTCI (3

K a {83 VCI IALE, T 1-a 18R TCI AL
B, AR A A X VCT R TCL %5
A5 f Wi AR LA BT 22 59, VCILL TCI ok — %
BATH S O MBS T a BRIA 0.5,

351

29/09/16 4:14 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

5H

65
o3| lmm 2

044

054F| G

06| i

074

08%F

09|~

1035 T e

114F| "5

124 | <8 4

13$ ”:‘.:v) :'

M <

[ ==& Dﬁﬁ*; :]‘F'Eq:; -EE:F=|=-$LU§:F=F

4 4. VHI 5445 b 46 5

FRAEAL IR A PR E R I 7] 5 A 4 L B«
4 A 2003-2013 4EAE KA H 255 kB
FEIFERE LA —3, 2007 4545 & AR P g e
B HAE RS, DA RAE R 42 2003,
2011, 2012, 2013 4FEFEATE W I K0 O F
K2R,

1A K T R AR R R R T S AR 4y
2012 4E, TSN 473.0025 J7 V)54 B
R RO TR B R AR A A R AR A
2008 F1 2010 4FEKZE, FRMAMA 5N
548.6925 Fl 484.7425 Ji Vi AR, BETE
IG5 5 KTHAR 73 0 Ak AEAE 2007 4210 2013 4F
K, IR 536.5875 Fl 376.7625 J7
RN

M VHI ZE[) 53 A 45 R . 2003—2013
AR EREAE L E RS T
R X, R AR AU B 55.6%

(3R 3); 1 B+ 5A7E i S A AN X A8 43 A

BT R AT R PRI Ak, R AR TR
AT B 57.4%.

352

2016RA0330.indd 352

% 3.03-13 SRR T R HTFUN BT He (%)

S L ok
WL 29.6%  55.6%  16. 7%
U 27.8%  29.6%  20.4%
s 24.1%  9.3%  57.4%
PR 18.5% 5.6%  5.6%

e TR RS A PN

(4) MK

RIMAKIE B (VSWID 3 W0 I3 B
NDVI BRI T R AR MK [6] . A Atk IR4L
VSWI R 138K 50 128tk TR N

VSWI=Tg /NDVI 4

A Tg AEWHE 25 NDVI A)H—
[ER-R T

K B 7K 4R 01 B 1) 4 A1 45 9 R I
2003-2013 FA4 X IGATARIFR L P08 kA
Ao BT Py 2 TR [ 715 R AR P e R
FEAR—E, i HL ARG 30 74 e 50 1 R g
B KT R AR TR, X

29/09/16 4:14 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

»
il
o
il

~
il
®
I

98

-

‘
’
R

03%

i
f

{

Is

044F

055

064

074

084F

094

104

114

124

134

i
@

ey
nRRRrrrrrY

ff(ffif{((f

[(Ix2 [ zEFe[ |+EF2 = FeilinETE

& 5. VSWI 5447 i i 2

BETRERE, RIGARETR. 59 AR
TREEEH, 2007 ARG OV,

TEAE K A d KRR R B 1 5 I A 47
292005 4F, RN 490.95 J7 V7 AW
R BRI B R R KA # R A 7E 2003
AR, TR A 1241825
661.8575 J5~FJ7 A MLy rp BERIAR T 5 a5 KT
MUK AR 2007 FAEKS, HBSHA
294.2975 1 188.8075 Ji V-5 /A HLo

M VSWI 75 [H] 43 A7 45 L K BiL: 2003—2013
AR EREE L E R ST
e B 0 B P DX 3, R AR TRIRR o N B
52.7%K 47.3% (R 4); T FAE R R
PR PR X ek, o 2R TR B W 9T B
14.5%. P2 F 20T v X 4,
RATHAR ST BE 34.5%

3.2 5Eiigdn sl En
FIH] ARCGIS  Hif-$i e sicill -+ 460 2 pr
X I A 2 S U B, A AR R R

2016RA0330.indd 353

W T BFEEC S S B R B 2 A AR
# 4. .03-13 AT RSB TN B 5 H(%)

2 L S L
EELLE 1.8%  473%  52.7%
pE 145% 145%  7.3%
B 3.6%  55%  345%
TF 81.8% 32.7% 5.5%

TE: LI AR AR A

FKetko MFE 5 AT LR HWFFEIX 2004-2012 4E 1)
5-9 A VCI 5 TCI. VHI, VSWI 5 10cm +
AR AR DG R EL

M 5 ITLLE R T VCL 48501 9 A4
A4 %, VCI. TCI. VHI, VSWI Jy4~
FRE 10em - 3EAR NG B2 IRAH OC R 403y Lol
T 0.01 (EFEMHRL . L, VCI 5 10cm
T HEHDORRE AR DG R EAE 7 A1 10em 1
WA AR P R EMDG; mH TCL 5
10cm L 3EARGHR FE AR OC R AL 7 A
10cm - 3EAH X BE A7 AL TP RE AT VHI

353

29/09/16 4:14 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

# 5. MIRPEHTAE R

— 10cm ARG &
SHEEAR) 6 HHEA) 7 A 8 H(FEA) 9 HFA)
TCI 0.176** 0.181** 0.342%* 0.280%** 0.174**
VCI 0.19%** 0.232%* 0.329%** 0.247%* 0.091
VHI 0.269** 0.335%* 0.398** 0.304%** 0.166%*
VSWI -0.313%* -0.359%* -0.455%* -0.203%* -0.109*

Vs e R R, G

L 10em HIERIHEERIAR R EAE 6. 7. 8

JI D 10em = 3ERDHE REAA A o B 5 AT 5% 5

VSWI 5 10cm 38R0 B2 ARG REUTE 5.
6+ 7 JGHH) 10cm T30 BE A7 B B3
Mo ATLARBL VHI 5 VSWI BRI
2 LA AT B AR -

4. dik5itie

(DFAHBFEE (VCD 1A K RN DR
JEE 0 AT TS Bh A M, AN ORI g
ST RSNk B2, @RI s
TR, L, S O DR R o
B, Bk, B 7RSI ER LK 7 H LMK
FoAt 7 A3 AR B ) 25 (VCD) 5 50 £ 338 A
X JEE UL A ROR A AN IR A BEAE.
(UL AAHRE(TCD BRIA S G, Hil5
b QUK iy (e R AN A RS Sl TN
BERT 5 o AR T v i T2 il 22 7
WA ZE . R, AEREAT AR 43 (8] %) B
REAEH] o

BYHLRE 32 B T 5 A I ek S22 T s R
AR BUECRE 2598 G5 B e J2 i R
HARBHEAT T MW e 4 MM ORS L o A
Hef i B B (VHD R KSR E (VSWD I
R TR B DL, FIN, BB TR
WEERIIE L, BRI T MR AAHE L (VCD A
W ZATHRE (TCD B 5 Sl 13
0T I JEE PR 85 R AT DU, R e R
(VHD AR A KSR H(VSWDBLE A T3
JE T

Acknowledgements
This study was supported by National Natural
Science Foundation of China (No. 41461102),

and Science and technology plan projects in

354

2016RA0330.indd 354

Inner Mongolia multi-scale Mongolia plateau
grassland fire risk comprehensive evaluation
technology research based on 3S, Innovation
team of disaster prevention and mitigation of
grassland non biological disasters in Chinese
Academy of Agricultural Sciences

(CAAS-ASTIP-IGR 2016-0406) and Arxan
forest disasters monitoring and early warning

and emergency management system research.

)

AWRAFRN T HEK ARESIH “HT 3S
AR J5 K TR A ATF 50— DA 2 BRAZ I B
JRAH” (41461102) « N ZE A RHEHRITNH
CHET 3S HIRISE IR 2 ROBE L IR
K Li A PP R RIS« R L AR bR 22 B R
e A Wk E B K K A H BB I H
(CAAS-ASTIP-IGR 2016-0406) . “Fi[/R 1l
PRI T L 5 N 2 B RS 2L
e

SHIM

[1] FE38, R, ) 35 RS 5l e J P 3 A i A
A S 5 wi Bl 25 L B AUE 9.t BHRIF 5T,2008,
27(1):171-180.

[2] FRYERR, DA Bhk e in 50 # A EIbTr
S ) XIS AR R A M R 24, 2003,
58:83-90.

[3] Wrokde, Bt X, JE IE B & A BRI AR L T
149 2 5 DR Y AR A AT 9. A< R DT K
2£41,2009,41(4):134-138.

[4] 15 QR0 . Ik 1 X8 SR g 50 1) 17 M g YA
7T AL E A2 B 5T AR B, 2005,

[5] E=IF, 5K, BKICHE. R bl &
Y N L S ST RN R I S B ST S N
5% H,2013,28(6):1120-1124.

[6] T H,EeMs, ki 5. TM 5 MODIS R bl
BEIKFE B S Jont B b B R 5 N

29/09/16 4:14 PM



2016RA0330.indd 355

Risk Analysis and Crisis Response in Big Data Era (RAC-16)

FH,2010,25(1):63-68.

Rongfang Li, Lijun Cheng,Yongsheng Ding,
Khorasani K, Yunxiang Chen, Wei Wang.
An operational drought risk management
framework based on stream-flow intelligent
internet control. Journal of Risk Analysis
and Crisis Response, 2013, 3(1):34-43.

355

29/09/16 4:14 PM



