WoT A4 wmoOE H R 5 NOH Vol.27 No. 4
2012 4 8 A REMOTE SENSING TECHNOLOGY AND APPLICATION Aug. 2012

5] A #& X :Wen Qi, Fan Yida, Chen Shirong, et al. Application of Enviroment and Disaster Satellites Data in
Drought Early-warning and Monitoring[ J]. Remote Sensing Technology and Application,2012,27(4):591-599. [ J&
A — K B 2% L S BRI 0 ¢ TR B 7E B O TV 0 e P LT ). 1B e R S R L2012, 27(4) :591-599. ]

NSRRI EHEAER RE Il ey A

P O S S B S 1 N R B 2 2 R
(1. RAHERAR TS, LT 100124,

2. FIFRERFRAIBESTRAAZABRETLE LR £,.db®  100875;
3. BT R IR BRI SR #EFE. T 100044)

-

BEREARLEZZELARBLE PR EFTHRN LLESIREXCARTE NG Z R,
ATREZMEGRKTIRRNEIFMEST F . ZEFEERRA T BRI LARKF AT, KT 0
FRREEBSHABTARATFRRTRE, Lk BEFRELTRELSFLET LHEARS
T MR AT AR E T RS T FTRAE, THEAE A TFTEFREA P, 4t
2000 F A PE B AREFXFR A ALKERRLERXERA LR FEFRET FRRIeFE N
M FF R R RBCER B IR R P MR 84 3 T BOR B3R 5 YR T R A e Ma ) 25 R AT T BRE,
HRAP BMNEREERREAASEREAKIOHE., REFEE R LML RS —F K%

LR RRERI B LRGSR EE

x #
HESES. TP 79 MERAR SR A

13 =

IRBEUR I TL R L S v [ A AT I 0 L T R
S R W /N TR R AR S R S ALB B3
R T EHE BT 2O CCD ML (AB &) 6% i
AL CA B LIAMAPL(B B3 B 45 8% B4 T KR
YU L R R b T T A b U E Ty L R
FE] 9 N 2 B TR BRI T i R T LR E Y
BALIR . B AB EE WA T E R K FK
v 55 1A R IR R B TR 1 ¢ R 2 E A UL
AE 7 I Bl ¢ 35 W 00 Ak o2 HH B T N AR 1 R
CEA WSS AR T . BRI TR M T Wk £
% B R 2T AN ECHE AT L S B AR A L B T I
SETIRE A5 B S e DX T 0 RS TE S S 8UH T A
L 2010 4E4) 3 [ PG R M X A R 4 5N )04
IRBE U T B 5 O U TEAS R 7 vk L OF 45

Wi BHI.2011-11-15;/&1T H#1:2012-03-15

W HRERRIELE ;B EHFR ;N BN AR TRE; AL EM
XEHS.1004-0323(2012)04-0591-09

T BORF L A 9 50 X XIS A R i 245 2R ik
7 T8k

2 B KB

5T H A PRSI B TE A ST
B AR R L B S8 I TR] R 52 WA Y B R L R A R
RSN LB A AN /N SN o 7 A N
o AR R DR A A TR AN AR
SE [ KIS 25 0 A AN 3 L 3 AT P R L 5 0
B AR RS R R R AR

F 2009 4FRKZ= RISk . [ 2/ 4248 ) 04 A5t
M43 4 X 8 T 50~60 a — Ay T2, B45—H
FFEEH] 2010 4F 5 A LG REBIPUIT HERAEE 1 -
ARANE 7 32 T N BB AR A 7™ A T K IR A
FREemt ] Z A R A B Il 2 )7 32 R E 2 % T
A K Z F D S 5 L B R R A R

EETIB FHRARFIESTHE (91024008) . [F 5 B R RHE & I 5 20 PR i 2407 .
fEHE BN R w983 —), B, P HNE A 1, BYFRAF S 51, 32 2 38 9 3 38 JRK L s ) 4 AR U ok BEE R N FHAIE 9T

E-mail : wenqi@ndrcc. gov. cn,



592 ®mOm OH R 5 N H

%27 %

FH PR35 930 9 T3 508 % 0 DX 47 O Joe 17 XU Al
NG WD o T RS TF Ak W0 45 2R 2E 47 T 5k
S A 00 7 o R 0 o A B Y SR B XA T
103°4'33"~107°1'E,24°5'3" ~27°5"41"N,, tt, IX I, 7
U IERCRE O H X 5 M O L S P R L B R
T HE T M X S B KT T DL K 2= g it o T A
B IX

PR K Bl A

WA

TR R AR

FRAE
[l
=1 Dot 800 0 130 260km
- iR ORI A e — i

B1 2010558 LAPEAEERRKEEADSHE
Fig.1 Drought water shortage population distribution map

of Southwest China in early May 2010
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Fig.2 Drought crop area distribution map of

Southwest China in early May 2010
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Table 1 Judgement matrix and weight value of regional

scale drought risk assessment index

Ca) 93 IXUIK: 4] Wi 48 [
HURMER R faRMERE HBiMEEE RNGE
R 45 % 1 2/5 4/3 0.23
& o 1 45 B 5/2 1 10/3 0.59
by LR L 3/4 3/10 1 0.18

(b)) 2 ¢ 3P 353 450 I P ) M 4 1

AR R THEER L HRIFIEED RGE
AR 2 A 1 1/3 1/3 0.14
s £ 3 1 1 0.43
- H S R 3 1 1 0.43

(O BUR K FE 16 1 4] W 4 [

REok B e A

HEA R KEEHL =
Ko 7K B SF- B 1 43 L 1 4/3 2 0. 44
- B B 3/4 1 3/2 0.34
AR K 6 2 1/2 2/3 1 0.22

(D AR R A 453 4 4] 4

GDP#jE  AU#E  Hikiehs  WE
GDP % & 1 1 3/4 0.3
YNGR 1 1 3/4 0.3
P fik 4/3 3/4 1 0.4

ARIAESHIME | | oIt | SO TR

HR

FHIES

T
(R SEHEN T
=

¥
[§
i

g

e E
VEEE X
I -

BT
&=

L

ARSI

eI |
¥
| s

AR

FAD
FAIEN| —

>4
=3

UNEEESES

PEE RSB

3 ETHEEMFENRBERRNE TG ERER

Fig.3 Flow chart of weight overlay based regional

=
=

I

fili

drought risk assessment method



594 ®Om R

%27 %

4 FETIHEHEOR I E HAE 0ot 4 —
I R R

Aol 5T DUERAEE O« il T Ah SR ER I I R O A
VEMIAR N K 73 O 20485 e A2 oK o3 5 ik S WA AR ) 1E
WK BT BT SR R . NE A
A A Aol 2 R0 A Al 5 0 8 A AN R A B W)
PURFAEZE AL R B K o A Xk Al 5 B 2 O I
B S8 7 TR — 2 R K o R R L TR
AAEWK o3 Wy 3EOIR S 18 BRI . B TR 2+ 5
128 % s ) i O 2 0 A [) Y H R A R R e T
TSR B R AR AR AL R RAE T R4
4.1 BRE—-BNEHY
4.1.1 R FHAMEFER TR

WY 48 205 W AR A7 AR B 9 AT S m] LA
AR PR RS e R R VR O T AR A AR PR A
Beds oE L -

VCl, = NDVI,, —NDVI, ...

NDVL,.,...— NDVI, ..

VCI 5&F 4 0 2 3 A8 Ak, HoA G 3R A0 - 1 57
BRI T S B L 5 2 e T K RN AR R S R
8 VCI a] DA Bz ety NDVT PR A 728 Ak 5 i 1
PR AR A L T o o e 5 M A B A A R G
ZAF ARG NDVT B 52 . m] DLk H K3 -+
TR
4.1.2 oM RBENTFR/E

54 M WA BE R AR A A B K A, 2R T AR E
(AR o H 2% i o T A 5 B T DA o el AT 22
5 RAKIEE T B Z 8 1 56 5 58 SN AE Y K 55 1y
A8 EL CWSI, 4B B 48 50— Il B B0 B 25 (]38 1 48 B
RS ERE G RE NS CWSI# R & 2
T AR Bl B 3 DXL O PR R R T K A T PR 4R
WDI, WDI 48 %02 7 i 15 fili #1322 11 il 2 2 el )23 i
JE 5 - 18 2 I R 4R A B - 8 5 R e 2 22 T
RAEAE A W ) 15 LR - 45 A Bl A< 22 5 M p R
A CEENONS A R A e < TN S Lo I 5 T WA
VTCI J& WDI $& % i 46, #1 %+ F WDI, VTCI
e S 25 (Ts-Ta) B 2 b R LST AR, A
NDVI ft# SAVI,

LST,\IDVI,‘WX * IlSTNDVIz
I4STNDVIimax o LST.\IDVI;min

,ﬂ\:qj : LSTNDVU ﬂ‘j %g NDVI {E Hﬂ‘ B’(J Lﬂ?!ﬁgﬁ @i E"J P[{l
i% /El TE ’ LSTNI)VlzmaX N LST\I[)thin ?{l Xd‘ @ NDVI ﬂ\ ’

4

VTCI= 5

LST iy 5 K AH Filfe/IMA

VTCI &4 Tl ok 21 45 B, 3 F CWSI,
WDI F) B¢ 8 Ak 57 4 M $ A b 2 i oK ol 38 B0 42
B — P SEET ) R BT R VTCT 50 5 b 3%
WAL A ALEE , FEIE [ R R T R S b
4.1.3 A TR IEE ey T 488

NIR-RED Stk F¢4iE 25 1) (& 4) i B 3] C 2 ik
T K BRI AR, D B A ST AR b
R R B AR AR AR T R A
MR B4 L, Lol o 5 . DG 4R AE 2 1) oh A — %
L ABEE L, RAE T T RBER /N, BRSO,
S R U

0.52

0.39
5
R
X
£ 026
v
)

0.13

0 0.1 02 03 0.4
EAN;2 [ E
(a) NIR-REDY: i 25 )4y 7

0.52
5
= 039
s
=
5 026
i}

0.4

AR

(b) PDHBEURE A
4 NIR-RED 4$54iF == g
Fig. 4 NIR-RED feature space

5 YR TS5 PDI Y
JPDI — L R+ MR
VM1 (6)

Lem = MR, + 1
PDI BA B0 A B S, R s 5 A L 1
S B N H AU G 3 R AE 25 (8] NIR-RED gk ml LA
A b X A 3K A3 AT W L H R 0% 4 B0E T AR b
S A B T X, JCTA SR A M w5 LA
MY 58 £, Al LU NIR-RED 4 4F 25 8] 1R & 1%



54 i

B 5 BRI DR T A R A 5 U W 0 A 8 595

TG R A B R W, BT i O 4 I Y
L8 MPDI

Ria + MRk — /o (Rovea + MR, xir)

A= fo VM +1 (7

JMPDI —

IRW = MR, + 1

PDI $& B0k + HE /K 43 0] HE 47 4 & W00, {3 HE
FH T %R 1l 55 5% 6 A 8% 7 55 X, MPDI £E PDI 4y -
VN AR DY B 5 R e R R 2R R RO R B T
P X

R 21 Ah 3 R K 48 % SPST Tk 41 b
(NTIR) 1% i 21 4h (SWIR) 2 5 45 4F 25 [a] (& 5)
AL BT CD AT T4 AB. i A 3] B el C 2
D, RRT THRBEMBIEMSR. & LBk
L.L#EHT CD. B4 X NIR-SWIR F#fiF 25 ] B,
F— %) L AE B h SPSI, 4R, SPSI (i # ok + 5
7 T 2 )RR T

. AR
EsKER B
SR i

AL

0.9

NIRF ST

0.9
0 SWIR I
5 SPSIHIE
Fig. 5 SPSI theory
5 L SPSI gt
SPSI=— (Ruww +M + R..) (8)
M1

R.=M * Ry +1

Hdpr .M SWIR-NIR FRE 25 [B] FELL /L% R, b i
LIANIE BB R, Rewie 4 1 200 nm 22 47 H 41 4h ik
B,

SPST FIAH #% 568 2 & /K it FMC H AT 58 8 1 46 ¢
V£ TEVED R R BRI K I R4S 77 9 15 1) 3 8%
W rp B — 78 (4 N FH . SPST AJ B4 2 Bl A ik
K G3 B AR Ak, H T SRR AR SR R T Sy o e bk T
X, HUIE 4 3 35 RO 2 ik R K (FMO)
1) 22 J3% )

PDI.MPDI.SPSI 3 fifs 5 A 10— L AL B, 2k
A A AR AR AL FITE 0~1 Z ],
4.2 BREGHENIEH

RAEY)Z B+ B W38 5 AR B R R 25
A — RGN B B 1R R I FE R AT
SR 53784k M 2 2 WIS Ak R Bl 2 R A A L R K
G3ARAE 4 AT RO T B AR . TR
TR P AR BLR B — A 95 BB R AL
Be—Jr BT RAR R . AR AN R Y SRR Ok 25
B — T AR E W] DL ST — A AT AR A T S T
S5 R B FE B0 A DT 4 T R DR . AR S
O S M ) A R 4R 2 S 4 K )R
b M2 22 BB AL R % B A2 AR DL AR AR K 43 A2 AR
BG4 —iE B T 545 40 STDI( Spectral-dimen-
sion and Temperature Drought Index)!*),

B 5 — A & IE ' 5 T B 45 0 MPDIL
5% N_MPDI,
N_MPDI=

Rigp + M » Rug — fo(Ryrep T M » R, i)

HA R, ren N AEBE LT I F LR e A B 3T 2T
AT Reen R FIR B AR ITC G2, £, A B
B M R RIR

BN/ G = VAN G i U IR AN N T E NN N (3
MSPSI, DL 35 Bk 5800 52 i I 5 — 14k .
MSPSI =

R + M+ Ry — (A — fO Ry wir + M« R i)
fo(L+DM)

Ho R ARREAE L. 2 pm 72 A W9 ST R
AT ZLAMIE BERU S 5 Rien R ARG R IT R
VRSO SR R A Bh SR EAR N AR
TERRAIE 25 ] BE LR

SRIGFIFH EVI AR E NDVI 3 VTCI #1 VCI
B L 73 5) VTCL e Ml VCI_e BRI,

_ LSTI—:VU _ LSTEV]imin
I‘STEVIimax 7 I‘STEVIimin

/H\:':P : LSTEVIimax ﬂ\] % — EVIi Xﬂ‘ ﬁj E/‘] LST E"] % j(
{H s LSTpviimn M 3 — EVI XF N 9 LST 89 &% /NE,
LSTev NH— EVI Xf 5 LST {H .

EVI ... —EVI
EVIiw—EVL

HrfEVEL i JEVLn 2058 5 i SRR X EVI

ZAF /N R R KR
N_MPDI.MSPSI.VTCI_e, VCI_e KB 15

¥ 0~1,3F Hih 0 2 1 Fon+ 2B EE . 6k

9

(10)

VTCI e (1D

VCl_e= (12)



596 wm o g AR 5 N OH 02T G
de—IR BT 548 b5 STDI, & 28 o i F 56 2 Xt Loa® o S Tt
=R ' ' ' '
STDI=a, * N_MPDI+a, + MSPSI+a; ‘
VTCI e+ta, « VCI e (13) E MG
Hrpa ar a5 a0 HREERE . — BTN a1 =a N S !
=a;=a,=0.25, HA&HGE Y )85, AR 3 4 ‘
A8 B0 X T R I R £k AR OC R B RN, )
. o NS <
/TEZ:IE]H/‘J/%;!&:‘ . 145
[yl
HJ?WZJZE%GEJ% =R
I XS
I o U

[REDRst22| | NiRE 12 [Eviens| MR ] [LsTi |
i | -

FETOGIEAEZS (8] ST E—HAIES

T RIS

()i T R AEPRR UL

VCI_e H VTCI_e ‘
[ [

| MSPSI ‘ |

!
| i 24t |

| N_MPDI |

B

| axvemy |

6 ETHRERRIEHMBHLIEHE RE
TFEEBIRIRE
Fig. 6 Extraction flow of spectral-dimension and
temperature drought index based on environment and

disaster reduction satellite data

5 SR KK

5.1 BRNEMELERKEIE

ACHIH 2010 4F 2 H 27 H B WK T2
CCD %#iE . 46 ENVI 855 T X 804 E 4788 1E 3458
A0 A5 AL B TR FH 8 SR 1Y O s R AT R B AR
B K ki 2% T B 1 B i AR T AR AT A K 4
ST A SR X N R R ok R T R R A 2
TR 20 em - A X EE 43 AR B 93T AreGIS
RS DOR €/ il S e o (ANl 1 I SN [ = W2 L
GAERL IR, [ K B IEOF 4y H B DA R A G
T E G I e bR B R R T R B SOk R
T ArcGIS -6 % BT BHl 247 8051k 2 ) R
BE b S e o AL B, R AR & vk T
T 245 B XS TV 2 AN 7 iR .

25°

0 50 100 km

7 2010 £ 2 ATAAEBMEK R RKERE &
Fig.7 Southwest drought risk early-waring
products in late February 2010

BT REG T ER B —E IR, I, 1
FH B B [ 28 0 A0 B 2010 4F 3 H 9 H 3R
ES NN S N R N Qi 1 S Ay 9
TR GENE b4 T KU PEA 45 SR AT S o M
I, 75 BA S RN E 124 B RITE A A
113 A~ B abraz 9¢ (R 8) A B CIER %) ik 3] T
91 %0 (& 2) 5 [ I, il 25 52 ¢ XU F Al 25 2% 11 38
TN B A S R P R . B R 2 R — T T B PR Ok
TV EE HL A T e 5 0 XUBS: VAR 1 H B RE T 05
— 7 TH L B TR A EE S 0k A X 5 XU i
LAY 1 U B T 8 Sk U A T 5 I 45
KA,
5.2 BRENGER K

PEHL 2010 4F 3 A 1 H ¥R K T A CCD ¥
LT A0 B3 Sk 2B 7= STDIHS # s I 7= & o F) FH 36 85

I 5 FRacis—2 0
To FARTNEIRERIX.

B8 ERNKEMERIELR

Fig. 8 Result of drought risk early-warning and verification

50 100 km



54 i

A A PR I T R RO A 5 R U s O v Y R 597

x2 BRRREMERIESR

Table 2 Result of drought risk early-warning and verification

JRUB: 25 9% UK X ZRIX ERFR/ %

1o R X 49 46 94

rf AU X 43 39 91

I RS X 32 28 88
(=) 124 113 91

IR T CCD #0455 3 i By (40 6 i B g 4 %
B GI 2T A B BT 58008 A2 7 N_MPDI 45 % ; 7
FHUE R TR IRS 155 1 % B GIT LM BO FEE 2 %
B U 21 A1 0 B 19 S5 3R 8500 A 7= MISPST H8 44

VTCI 48 £k 7= 75 28 b 2 TR 5 A0 A ok 1 8%, A 48
BT LA CCD 55 3 FIEE 4 Uk Be S 3 %45 31 Hh 3%
T B TR R E R AR VRS 56 4 B B G
i R A R RAERMHS % H 0.8, 5 <
WELEE R 12 °C s Lb 4 5 23R AT LA SE o B w38 BOR 1
VCI $& B 75 B2 13 4F [R] WIAH 1 48 %50, 2008 4F % X 45 [F]
W1 NDVT 5 50 FHAHRL 79 TM 5046 24 7= . STDI AL
FRBERE R v =a, =a; =a, =0. 25, i EHH T
BB BT SR AR S I A R T 4k
K AR 5K A HE 1 0 A5 R o3 b o R A
BT R84 5 R HE (R 3D

R3 IEHENETEEHREEERNSR

Table 3 Grade standard of soil moisture and corresponding drought index
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Fig. 10 Result of drought monitoring and verification
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Table S Result of drought monitoring and verification
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Application of Enviroment and Disaster Satellites Data in Drought

Early-warning and Monitoring

Wen Qi',Fan Yida',Chen Shirong',Sun Hao*, Hu Zhuowei’
(1. National Disaster Reduction Center of China (NDRCC) ,Ministry of
Civil Af fairs,Beijing 100124 ,China;2. State Key Laboratory of Earth Surface Processes and
Resource Ecology ,Beijing Normal University ,Beijing 100875,China;
3. College of Resource Environment and Tourism .Capital Normal University . Beijing 100044 ,China)

Abstract: Environment and Disaster Reduction Satellite Constellation has the ability of wide coverage and
rapid revisit,so that it can fulfill the demand of large scale disaster observation such as drought. Based on
the weight overlaying method, regional drought risk assessment method comprehensively considers disas-
trous factors, disaster formative environment, hazard-bearing body and other factors,and achieves drought
risk level distribution map which can be used in early-warning of drought. Spectral dimension-temperature
drought index takes into account of four factors,including soil moisture, surface evaporation, vegetation
greenness and plant moisture changes,so it can be applied in drought monitoring. For serious drought of
Southwest China in early 2010, this paper carries out drought early warning and monitoring using Environ-
ment and Disaster Reduction Satellites data,and verifies risk assessment and monitoring results using local
government reported disaster information from NDRCC, which shows that the results are in line with the
actual disaster information with high accuracy. Risk assessment and monitoring results still need further
improvements to meet the accuracy requirement of natural disaster relief emergency plan simulation and
emulation.

Key words: Environment and Disaster Reduction Satellites; Drought in Southeast China; Risk assessment;

Monitoring Index;Disaster reduction application; Emergency plan;Simulation and emulation



