5§58 % 454 SR Vol 8. No. 4
20044 7 A JOURNAL OF REMOTE SENSING July, 2004

SEHES, 1007-4619 (2004) 040-0370-08

BT R KIS 4 B AR & e 0 S TR

LR &7 BT, EXR T/ 8 F

(P E R R R Y B 72T, et 100101)

OB T [ R O Y A 2 — SO AR S MR R R AT AR R B M I VA B R R Y
A RCTUE ST 515 MBI ICE BA R X, i gk 20012002 A5 3 2 500 ) i R AL AL
PRSI B SRS 7 A Bt S S LI 0f B ph A S5 ) BRI A AR A R AR D SR O T S L S
By, SR T IR A AR SRR = B I A s AR X I8 R R I By 3 A B (1) BRI K A
SRR SRR RIS 5 (2) A K U R SR A 7 3 P T AR S RORI L8 a5 B2 AR AL 5 (3) B T 3 T BN
a5 B (URLE ) At 2 /K 2% ST X SR A S PR AL AR O (B B 70 A 4 S KM . RS T R B 22 3 25 LN B4 1
AR A O S ST I U ARSI S RE R I PR R R T A BOR R AR A 48 0 S 5 5 1 T LUK RO R

FAF RIS HUK R E (5 SV
R

HESES. TP MEARIRE: A

L 50 7

LA, hE 14 A 200 A B R A8 UK
X e E Al AR 7 s ™ E R 2002 4 2 1
A2 R AT L v B AR 3 ) [ R A
BIN AT . FE BB Y BT Al &
EE A BRI O AL TR B A TT AR 1R P
ENUHE M X T AR R IR R (] i o [ B i
TN BT LT IR Bl 1 IR iR AR M R 1 2 Ja
SEIUHLERN 7 i 1 BT EADT 78, A8 SCI—AE % T 58
A Bt _ESE Y .

AR MR LSk (A oy EE R R R
R TRME R BRREAL AR A B | A e e R R Y
STIANKFEEBRESHAERETEMYBEEIAE
DIR e & . MRS IR A K A B AR T AZR I g
FEW RV S RS EL B 2 ] B SRR AE R PN
LA SIS Sy AR T3 125 G I I TS 2 8 X O B
LG X, - 2001 4F 4—6 H, 2002 4 4—6 H 45
FERTFEAC B 7K 2 AL o] e 40 b 4 B e T 57
KI5 S E L R K R T T 2R 558

WCFS B R, 2003-06-16;4&1T R, 2003-07-17

AR T A 0 SR = i Bk

5T H b 7 0 s AL A | A& F 1 L BRI AR
G 3 AW B S A EE AR R AIE - R [ 2 (R
R FR, (1) RO 7 Y T K P& A I
IR : (2) R A BB BE B AP =5/ Al
B AP B, X AP Bery EE
T =5 2 PR R I T AR B B LR B AR A A U
s (3) g A& | P EE A YRR A A 5 H 3R K iR
Z A B 25 A 4 B T 0 R B 3 R AT ) AN R 4
#ut T, GLE 2, 84 FI T MODIS TR WEREA ] 43
RN Landsat 5 %5 8] 73 256 320 J 00 Rb % 8 A )5
AR A R AR 34T 22 RUTE 25 I AH 32 4852 1 10 A 43
BT » 5 6 H T WS 48 7% AR B R AE A8 Ak 5 0 e o
WL RE Z B R ALEE, g3 57w i P o -
A= BEFEbn-Hb G B8 R 1R 2 R B € =48 hn. N
T R e 2 e A R R R RN B IR i A P IRl T
%,

2 RO B P A g AT A%
(ERIOESER

24 i A [ 2RI R R AT BRI T

EL2WA . ERPHLIUOIH (2002BA0ABO7-2) ; v = B2 g AR Q1F 7 H (€X020014) |

&) PSR OPT Chiflahedtdihte 1SNl A EPUSIAH T TR AN Y FetP SN BT AR cnki.r

N IEEE 25 5 s e B, EREOSET7 [ IS 7 B s R RE AL B AN LA 4238435 2 T8, SCI 1R 3L O i s E1 12 3¢ 14 £ 5CSCD 18

330 RE .



%4

THAESCAE R TR I A A I Y 0 R M A 371

20 fth2g S0 SEARCEESL A I sk 2R . AR 20 g
80 AEAAN 90 4EARY 4x [ 92 X B A 4521, R0 K iE
AR S DX S R DAL LR (BT L LU 2t T
SR 9 AN (BT BT TS 5
TR T THETT RPN D S A TR X A — i
JEKERI N BFHERSR R IR Y A1 X I8UR T+
I 7 Al KUY g4k S00m LT B e A e (-
JRIX, FEMIRALE b, 2800 R AE A [ KRl 4 73 A
XALFAEAL L 427 7E A VG S T T A A 2R 2R

-9 -5-3 01 & 1113 17 20 25
RE/C
(a) 2002473 B SRR E

17 19 2125 28
/T
(e) 20024F5 3 =03 2 7R [

-5 -2 01 8 4 13 14

25 106°58" iy Sa0ty FEAR AT IR AR 28 122° B L AR AR °F
MR R E k2 18°10" Ry R iy,
AR KSR 7 A1 5 400 A5l kTR A
23 [ ZBA D HE B R0 R A BB 5 3—4 A
O3P8 AR L 137 RN AR H) R BB EE 137 IR 4%
I XA B AR TR T ARk M B Y R AR
ARAE R MR P MR I MR Y 3 A 2k (R
DEAAR M o 3 A HOURF ) 56 H LAY
20°p) AR AR IR AR R A BOE EIR (B 1),

i/ C
{b) 200244 A< iR 577 E

18 20 24

e/ C
(d) 1990—20024£4F 475, i S50

L (a):(b),(c)2002 4 3—6 H [ J5) P44 25 0] TIN 4R E & (d) 2y 1990—2002 442 1) IR 43 1 B
Fig-1 (a).(b): (c)are TIN maps of March to June average T of part China in 2002,
(d)is TIN map of 5 years average T of part China from 1990 to 2002

S RN kR AT AR =P B
H S5 504

N . 1— N DT —_ -
(C)1994-2021 China Academic Journal Elcctronicﬁ’ﬁ%ﬂ%ﬁ%ﬁ@éc. 4Abl @ﬁ@%ﬁé@:ﬁiﬁ%@%ﬁmkn

IR IR A e S R DA A AT Y A B A A3 5

AHENGEARRIFR  TEREALI], X KRRIR A5 2 ) 2
REICE R AEE VIS E MR BT 50
ERAY), SR R SR E SRR R

B FERHFAL U L5 1 8 ARt Ay b B k8



372 B

ping

¥ F8E

T 6 FEHL, A FEHL D 1000m X 1000m , 4 11
FRERE 36 MRS AR Im X, EFE

PR THSR T AR AR AL, T AR e SR G B ) U
IHE EAE 4 10 Bt 5 Landsat [Fl2Ef0 R4 2 Bb 5
MODIS i B3 [E] #2230,

HSERL 5 AR SR | SN/ (L %) |

i.l
IST ] | 23 5 8

&

2 ZRNRIE RIS ST AN B R Rl o 3 A B B
Fig-2 East Asian Migratory locust 57 breeding phase and 3 stages for remote sensing

3.1 KB E(LST) BT EF 514k

iU B R R R AR I M0 i T Y
IENZ. FAlE R TR, BRI Wk
HE X B BB . R0 B K A IR
15°C WU BY S R AR 18°C A A B
K 25°CLL R REAAT 30 K, &7 5 10em L35
16— 15CLU R I OIELLRA . JEUEE. H 5 R
FE—10C LU T #a 20 K — 15°C LR i 5 KAy
X, ARG R A e A, R B Eakk
R B 48835 26 T 5 AR I A L

RV LA U 420 0 R WL 5 AR T
S, 5 35CHEIR . W BLIR 75 356.48 H BE. T 46
28—34°C Az i v, WG BUIR O 304—372 [, fEfE
¥R 25°C Hh MR S B RBOR 412 R 7 35°Crpoly
20.12 K, AR KR AR R H L P O B B % B Y
AT 3 1 T 7K VB R 05 B 4 v 02 7
BRI R L T 2R, 18] 3 S 2002 4 4
A2THZE6 A 16 B REILAUKZE 9 K MODIS J&
A TR PR S T 8 A M o R Y ] 31
12 4 iR B 25 4k i 2k L R IR K BfE 295K
(21.84°C) —315K (41.84°C) 7 [l 24k, FF & AR L&
W) K R T R A

3.2 MIFREE(SM)FEFFIZ L&

BRI AR IR 37 s (R 2R R RS
TR IACE KR SRR LR AN R AT
AHRAERENE . S BORE A0 KA X
SEEEME A S ORI IR SR BRI . T AT
FEARI, AR B MR A 7K AR A B Y e %

Pe, v+ &K B AE 84— 124 SE A K EAE
1520 —18%0 K+ & K B AE 1920 — 2200 b B kI
FEORAIAAE . TR I 3R B K AR AR KR 4y
M EERAEE, B4 RH20024E4 27T A% 6
J 16 B REJRHEKE 9 K MODIS i i I H.
LjHh i 8 ASFEHXT Y d A 12 SR A L i 4%
Hohh 6 R B OB 5% —30% 2 A1 AR AL, A
TR KA AR R B 3R AR

3.3 3—{LEEBEIES NOVD) R E B A L hss

M4 ARE 6 A, MR BRI BTG, T
6 H 11 H a6 HE b 48 BOT 46 Ao 2 i ik sh 284K, K
Rk ERA RN S, X RN EZE R F 6 A
VI G ICER 73 A5 0. W 5 Bt AV s e A — 267K
WO T RAARES), IR AR R £ K, X
B TER K, ARS8 X JE R K
TR U R A K2 2RI KOS ) B R VR R S
5 FRATE 24 RAB Y B Hb 236 B 8 XA LERE AR 1Y
PSR RIENZR R 12 ik AR
Tz T A 1 B AR K, & 5 2 2002
M4 H 20 HE 6 H 16 HREILKBKE I K
MODIS JiE ) NDVI EHER 5 R TH 8 /> b [ A 1 X [
ARYEHE S 12 4 NDVI 2810 ph £k,

3.4 HEHRBERE () HEFIIELHE

TR s A I M B S, g, e
X (R T o B — AR AE Y0 LA T i T A T
SEJEAE 15%0— 5076 B2t Brfst 80Y0 AR/ e 43
SR b FIEE SR (A B A T e TRl
AERZRTE G838 A X, HA A S i R 22



THRESCAE R TR KU A A I Y 0 SR M R A 5K 373

54
325
0] 1‘\
\
< 3 /N
310 /.‘\ f f';“-.\* —'_ﬂd "
ot T S
03 .'i ‘,‘3_1/
-l ~
0 Wy

3 AR E] 5 9122 A I £k (2002 4
Fig-3 Temporal change curves of surface temperature
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Fig-4 Temporal change curves of soil moisture
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Fig-6 Temporal change curves of vegetation cover
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Remote Sensing New Model for Monitoring the East Asian Migratory
Locust Infections Based on Its Breeding Circle

MA Jian-wen, HAN Xiuzheng, HA Shibagan: WANG Zhi-gang> YAN Shouxun, DAI Qin
(Institute of Remote Sensing Applications: Chinese Academy of Sciences, Beijing 100101)

Abstract:  Currently the function of operational locust monitoring system mainly focus on after-hazards monitoring and assess~
ment, and to find the way effectively to perform early warning and prediction has more practical meaning- Based on two years of
2001 and 2002 continuous field sampling and statistics for 7 phases observation of locusts eggs hatching. nymph growth. adults
sample statistics and calculation, spectral measurements as well as synchronously remote sensing data processing we raise the
view point of three stage monitor the locust hazards with Remote Sensing- They are: (1) during the egg hitching phase remote
sensing can retrieve parameters of land surface temperature ( LST) and soil moisture; (2) during nymph growth phase locust in-
creases appetite greatly and remote sensing can calculate vegetation index: leaf area index: vegetation cover and analysis
changes ; (3) during adult phase the locust move and assembly towards ponds and water ditches as well as less than 5% vegeta~
tion cover areas and remote sensing combination with field data can monitor and predict potential areas for adult locusts to assem-
bly - In this way the priority of remote sensing technology is elaborated effectively and to provide technique support for the locust
monitor system- The idea and techniques employed in the study can also be used as a reference for other plant diseases and insect

pests-
Key words: east Asian migratory locust: breading circle; remote sensing 3-stage monitor model



