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Progress on methodology in monitoring locust habitats
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Abstract : Locust over abundance could extremely harm the agricultural yields. It is very important for
lessening and controlling the locust plague to predict locust’s expanding. The analysis of the relationship
between the locust and its environment evidences that the major factors influencing locust's habitats are
those including landforms. temperature, humidity, vegetation, soil and the against species. The records
that drought immediately following the water flood was very suitable for locust expanding in Eastern China
were found in the book of Controlling locust published in 1874 (Chinese Tongzhi Year 13). Hereafter the
methodology predicting locust by climate, phenology and ground true investigation were widely applied in
predicting the locust situation in China. With the development of remote sensing and geographical
information systems in 1970’s, the new technology has been widely practiced in monitoring the locust
habitats. The great achievements in this studies include monitoring the rainfall with METEOSAT,
NOAA-AVHRR and GMS IR WEFAX, the vegetation types and vegetation greenness with NOAA APT,
NOAA-AVHRR, LANDSAT MSS, TM and SPOT VGT; the soil types and soil humidity with
LANDSAT MSS and SPOT VGT S1. More recently, MODIS integrated with ETM + is synthetically

applied in monitoring indicators of the habitats. Supported by the information technology, GIS for
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monitoring and predicting locusts were developed and implemented. The comparison study among the
traditional methods., as well as the new ways supported by the update technology was taken in this paper,
which analyzed the suitability and disadvantages for each of the methods. It is obvious that the integration
of all methods will drive the research into a bright direction in synthetically monitoring the locust habitats.
High resolution and more frequency remote sensing data and information will play a critical role in the
monitoring in the coming years, the integration among the information from satellites, in situ survey and
historic statistic data could be one of the key issues. The rapid development of computational
methodology, internet/ intranet and virtual reality technology will great help the locust habitat monitoring
from the individual activities into the systematic and intelligent consortium.

Key words ;locust; habitats; remote sensing; GIS; monitoring
X EME .1000-0933(2003)11-2475-09 HES AR .P208 FTRIFIEE:A

1 #E58R

VHRTFERR. BERH .68 AL, — P MOUFRERME R 3 B, |R4E
SREFIMH - BEYN BERANFEDGIEEDY,

S FHBBRAE 1AM L H P REY . HRE . AN SRR R REREENS 500 /i,
EHFAAF 10T HEXRBXARBRERZDRKKES  LUIEMMENN —SERXREERAIRE.E
EHRBRE, VEMESHRARERERTENE A . KB KXY B X H A% 2800 77 km?, 2 5 £ 1t 7 5
EHA 0% HP REBEHRMAL 505 ~54%, EXTBREATHIEMNBAB . RIEAENFAFEX
AIER WARNAFS.FHR.METF . EEFBAGED, RECTRERE 800 K, HP XK MK
VAR ARBEERAFONNOM Y, REXMENLTEXRFRERIVAFNZRRAEITHMAEL, B E
ENHARE KN . EFAAEGHAFTHAEDLEAGIIAERSHIX.

2 MARNEE . BKSRXREMEFRXE

e REMBERKNAEERIEAOREAR . REERMARESF.

AREAX AESEBE.FRESKY) B HEMN LT EREANTEANERKRET . XHM
. EmMAN RS H . FEANEE. (DM XH T8 5 FE £ (Australian Plague Locust Commission, fi]
FRAPLOMM AR ENARRN ERERXE. BRGEENSCH . ERERRTFATH:EBRS
BEXGCH.EPTHAREFATE—TAN, BB AHM . SHRES AL RN AR BERE
WX R ERKEAX BN ETFRS. ZREN 26~32CHIART ENEREZTFRENHFTHH
BAB TR ARMEAMMABEY, BRAKTRE. SHRENKE CERNEFEINTRERY K
TEEMHABRADHE O0RM . FERARAH . SEMEY? . R T CIE 5 8 Fw 802K 0. %
EREAHRABNBREES ., RE CEAONE-BEFHERAE . T REBEAP. DAL EX . FRA
Mgk e, BNt RE HXAMEAMAR L. VLEE. RESN RS KEGER 21N
10%~12% .+ 15%~18% K+ 18%~22% ., MW WA EEFNBRETELBERN 03501,

RIEKEHIH.MILZREER,7 AR U CHERAKLUIIMNNBX UEEXAFEHEEAE -10CUTF
B 20d —15CRL TN 5d MM . HAE FRIE CEAELE MR XRERRR, 8L 1000mm 89
BNFREFHREAMPMELERFVALBRET ¥ ERARHHECCY, REW AR EE
XA HRRNE, - EKEVSBERNENSEEREETHNR T EABEBREENERN&KE.
YR MERE YRS FEYEEN REAERAERAREIRATERERENBNYMNBERE
g8, EEASTERRAECEFERRENERTF B .EAERNSLONAREEKUHORKS
FECEMAREFEDXR. EHAUK ERERER/N KT XERENRS  ERAKUK, EXHER
ERK KT CBEEME S,

XBARWARBEENMHCNEZTAYHRERE . XENMENREEHAERASPINATE BERHX



11 #8 ORFH EREBEMTEWNRERR 2477

AN K Ok BRI, TS 1953~ 1956 EMBEFEART CERXT-RHEITEH . 3a AR
MK KA CEXREMENNHERLESSBEEASE. EHNET 3a NESBREISHEX I LE
FrEMEREEI K, REERE/DE,

ABEHREMBEREENERABRAEENEE. AXBIHED G B TE A af e Rmiti
K,UMERFASEHROIMHARMEEE. EdXEKHARRT e EA B ERAUY, JF—F@E, A
KRENLERERRAER XETFTERFEX ., UEEX . ZEFANER, ARE -2 HELXF
REOZHE AT, ERERFHEEX,

ot R A GEHTHREMEAMNIIENERATAEEYMEROIMNHEK. BRI CHRETE
FREBABAMBT KRR EBRDY,

3 BB EMTM BN ERR AR

3.1 HHEN SN FEOBAHRRE

3.1.1 SEmME GRENBHYEEI.“BARS A KRB LERE . BAPHVENLHTK,
KR, HERE" S ERR I ENA R RENPE BATERESARCHEREEX—5
SEETHXHERNE L KMRALE.

OHBRSHREATY KERNEATIRMREHRLE BEYHSBRIHESA. LB.S8.28)5FK
TRRER—RRRATE, N BNARE LR EEREARAERN,

BRRREPMR‘NEEE A S RERENXE"EEL HANRAA S WEARKIEMNXRAR
KHERAME MR E RN ET R e AR ENER RAEFSMPNR RN
WX EFTAREUNBER. BRATMERX. REEES D RN HHERSERBENREFEIXR, B
WA EREEN S, HEXEEE. XEBLEHTHRBHORE, 558K A RN B R e
W TR RIEEN EM ERRNERATHRZAZ BB AMERE.

DHRSUBENEX VP .EX 1663~1962 FH BFRESFE R EENRMNFET o Bl
L EARTREMNBISNRTE. RE I MAMATE CERENMEN T E . ORERMRISBE AN
AN O AR FIERRATEHTHMNQZRXBZLERFTAMED. AR A RRERENER
BEEHTHEN. 5 3 FHFEEETFSERNXRBIMNEN A SREINERE. . KR . REXKHRPAKLSE
bR, BRX—HFEREBIANTMENS  BEECEYAREEII T ENETFSEEXIMERPKBH
BH—FEIITHFE.

3.1.2 RFNME PHEANERESEY. ERE SR R E K8 50 508 067 BB, W i i
TN, AEMOTT RSB AELARRTNENXA . BUUTAR - NEBALP B ERFEMN. R
R/ RN C LR R RN, AT AN, P 4 R A T
Bh D BB, b, AT R I8 ks A M B A BT — R R BT B . A BUIR 5 [ B 0 {08 B N L R BB
BMALCPER.BRER. XPFEETRRET. B TERRER . FFUERARER .

3.1.3 HMEHAEY HEOASEREEP.FEAERAMEG L BEBRNEREE AH AT Y
TR EERRA SN TR MBS, AENRENEZERESXER.FHERHFR
BREEESRE. XM FENTEETHEEH RSB RRABEREN . BAEXRMITHEES FERILIT
B AMEHAMER BT AEIEEAEEAFRSYE B INASERERUE I THE. A4,
HTFEHTESRIAEN EMAERR, MERENATADIBEA. AREEN AMAER DY
EEMEREMBRARGERLFARKPOMEEN.

3.2 BRRAGIS XM NG %R AR

20 R 70 FRUR BN HARBER BEGFERAEGIOBEEAA TR M b AEBFHBIR, K9, L
VR MAHEESHERENTRLEREL. RE B 20 B4 90 577 6 B R 171 4 88 W A4 3 A9 B
R AZEHFRD ERIFHENQ A BUHAREHEEER.GSHNARKzRSFNEEZS®ES.
THEBNENLEGERIENRS AR ERENHFTRE—FFENFR.



2478 £ F ¥ R 23 &

S5 EEMERALNEBATEEES . SHAGRUNEAERLARESOAETF KANTEEIX
AETNENER. CHENS AR RN PRBEAOERE . GER HESKEOLEY T HARARE
%, WX EHREN AN IERE . RERERINT R,

EHE AVREE MAAXFMTEFIFIEFIGATRE ¥ TRAX  GRBEAIEREBRAFN X
EH K. Hielkema % 2 % £844 METEOSAT.NOAA-AVHRR 3B N =M 5N E %,
HH A THEE RS, T R UR /D T 40 B A B8 W oY 5 @4, APLC % Al GMS IR WEFAX 48 . ¥ i
ZHSERZTRE AKEA TR SHETUNIEGE S, KRR E8 A AR 4 X, Robert Van
Buskirk # SR PEKWBA T LXK RBE M5 T Eritrea X OBEFH . X—SRSHTHEEHSES. TH
) B P R A X,

HEXNNERE HEEIYEINETEAXARERY ERAEAM . EHRBRERY - 1TFEE
5. APLC B 4% LANDSAT MSS HRHEITHREREAA NG HBR®RIE, A% 1 T W XR 1748 K4 5
H&ISI, Bryceson RAH X4 ¥ LANDSAT MSS. TM HEEH TR AURIEB . MR TRAH T E B
B %5 395 25 0 M [X 5 0 68 b ) B A R RI(%6-27) | Bryceson.,Cherlet Michael %43 5 i NOAA AVHRR,
LANDSAT MSS #1 SPOT #E R M BRI, ISR AR T 88, 10 B8 0 4& WA E200, )i,
APLC iR Fi§ NOAA APT BB R H BN /K HRE AR EREHBRE, X m B % ME 2w
EEE RS,

THERHBE Bryceson FRMAREEARHE SR W ZHAPXRM, W LANDSAT MSS K
WHT RIS, SR T W0 KB 90%5%, Cherlet Michael % EWF 7 {388 4 58 W W it
HELEH SPOT VGT S1 R AT LB E . SRNERREHAASHEBE R X, BA Frx KLt
—'ﬁ;‘ﬁﬁE[ma

BN e A R R ER AR LS  Hielkema R EH— BB WNDVDEMLEEE THE
KA B M XHEF” 4O NGB8 5 4w D,

WEEAATF = (A X 10°+ BX 10" +C X 10* + D X 10°)}/T
A, AB.C.DASNHR NDVI (A% —0.04~0.04.0. 04~0.1.0. 1~0.16 R 0- 16 A L NPT H A,
B.C.DZRA.“BEXRET T HELGHEBMEHEHRAH#ITIHN . E X — KR FiF#4 1980/1981 ¥R 4E
BREARBEERA. ERFV BEXAEFSLHFF RN RENEEZRERD EMHIEHRD,

BN h AN BE GIS TR THT. 0 Voss A LANDSAT TM BBt LR A ®in B —
R e e SRR ARNERE AN GIS EARAMWEBA RNE XS HHITHIE
BE S HESERERSEBRITES BB THRRH“DREHEXERX 2> HE"), Schell B
REANFBAMP AR A HGISERANEFNERSAFEASHREX U AEE, &K 7 %MH 88
RFRE”, osh MAIIBFAGISERSIT THE .M. K EE BARARBEERARAENXR,
L PIMB A ERR AN MR RENSREC A RFENREAREER T CEHTHEN,E GIS &
F.izF MODIS.ETM+ i BHE S HEEAE . SR AKXHENEN AT KEERBERET TEHEESS
S SEN. HERERMERE TORERE CRERBENHRAO,

HAIRAARARNEERERNEER . (DBESERKRAAHHMETCSHY R EERAR
EY HAX -RE, AU R ARG ERSRATEEAIT . FAESFAXBAETE X
B HHTE. (DAPLC 2V HRET GCIS BB MR BAMMARNERIRRES . &R
SARFZERENEE . LANSEBENBRNE. FIAXRRE.TUANE L RE BB RNEE,
BERHHPREREPREAME., RN EHERER TR BEEHEKIE.

ERE.EAFFEATM BRSNS X WEMER ST T . EHEME. 4R T EEELHE

O ARE AT WESERUNOEBR.FESHAHKE — UARERR YW, YER¥ERFN LRI 2008



1134 ARER EALRERM T RN R 2479

sHSamERA R ERZANKBLR . VANAZBRE RN ZX EHBARHN R ERE T ERK
RO MR RBANSECS IBT IHFENBEREHERRENSBETHG T 4. ER#H
AffuBERNRE.S ATAOMNRE.c ATAHMAER.5~7 AGKNEBEERM LS 8 ARHEBNERM S
ERRSESENEREYEEY. BE AIUXESEHERINATR . BY TRHTZREAEE R4
M E BB AR, BN ERENN N X R A 88 O R AR AT BB M AT T R4, fLTEE
STHEBESERARNYNHSPREM.FRETESEIR. SAUTER:- XEHEH T EAETRXNTE
RENERXUBEAT R RASR AR FERREESFER REXTAR—MNEE ZTXRARGA
ReEfmE,

3.3 HATNM. EME S ZAETENEESaN

AR EAEHOBM EMER.SEMN SRS R ENPRRERRATRN. REMM
HASHER BREBEMENE S ZENEEARE. RN EERRER £ YA MRS EE E 8
Wiag BT AL BN B, JOE A, AR AR RN STRE EBIE 2 ERANRLEHE . OH
KIRFITHN . BRA GIS W3 o2 o4 3 3 TR N 8 b & A i A0 X g .

HBHFEREEL BRMGISHERMMELREHEN THRENDAETAEE MERNEXREHEN
KRt VIEHGMR—HEXARMEORFR AR LR EAERT D .G TRARLAKAR
HABREERERIIER, QO EAMARN R HE B ¢ L7 R MRE S X e i EE XER
O EEERER —MEWAERRAK,. M TRMNEGR ANBEREXFIG WO EERTRMHEHNTEN
R.OeBEEERFNBEMRERERFR; GOCIS EEEXRB R EMBEEHREREFH . FHMNER; (6)GIS
MR MBEEARET S AR TENBRREE S ERENRE, e RN RSB TR
MiER .

BRE, FRFM KNSR EAFEE—BFRRE. BE . (DBRA - ARENTEHSES.
MEBHMETEHRREPNREHRATHM, . ARwERRREHREARR. BENEEN GIS K
WS A R E S e A L KR R PTRE R A XL B MR R R AR R AR,
WA FBEREORK . FERFUERE. QOEMMERS TRt —LRE, ndBREARRE R4
WEK AHSHANEREIMMEEEREFHREXRARE, URFEASIHREHF—HHER. AT7H
ROBERFOREX — BB, bR X BN AR 8 NOAA APT ¥ # .GMS & .NOAA-AVHRR #
BRETGSHEER D L km, AXEXRERMARBANRERS  TRNNERETECRINIAER
AR, OFEASF—ERRE. IYEAMEEABENEATEHERRENE . HERE
FHERR. AAERR . ANARTLTAB —EEMETVFARBIMREZBFEEER. S BET
7 ¥ . Robert Van Buskirk ZERTFSETEHBRNTRARSMHHTERE . XM T ELERER G THEENR
WERHETHRESTR. WEF LGRS IEEARASHOR M . S LANDSAT MSS. TM.SPOT
EMEBEHSHSIBELRE HHFHEER,. TENHIEYANK. RERTFREBAEHR. ¥ FXREX
W, 0 QA SR R 2 ) 4 S R I — 26 i 3E (3 NOAA .GMS ¥iE25) B3 M MW R A KREMK. (5) 1k
Bl SRS RE N, TFTRBREUEEEFRENENEBERMGITRIOBE. X&N
AN FRREREGRIFEAMEKENEE. OLIRARMTESRAREARARERIN . EFEE
B RF AREHSTRARENER, FL L, XTNAXEHELEEWERREMFRKOEIEER.
4 WMAEWBMETIREKRE MG
4.1 WRERENRELTTHEEL BB A

BRRASREN —T4HARS. BEHEHEE MRERLANRENARE R VX BXY B RK
WHENLENELZEASEHN. REEBENER AXTIXHFTENEEEE ARLMALEBIILEHE,
SXAEEA REH R AW EM T FENSARERERNER—-BHTEEG T A TEERFE

RAGR.
REABREHFIEMESHTEN. RNENNEATRAERHRS N ERAREENNE X



2480 & ¥ M 23 #&

REEBEESHAHN. RORESHHEN. UM FENRS IREFVEANDDHIAREFEZHAT N
68 B A T R A RIRE. T RRAHE LN EERREUN,. 58K RAEP KRR,
RE PR LSRN AENE SR TROR AR AT HN. AN R RAEH
AL TG RN EREARURBERARHTEA LN, UEATHK . BENER IFRE
DB RIERE. MARAME MEEREHEATETHEM, REMASSZFINR S8 AR KE R
BEMERNAREEARNUARAREFRIEERT,.UEAREALABRES. BRRKUE B
EHEFEEN R R KA A A, IEHARK KL%
4.2 FoAF P R A N B R A PR B A 5 AR 45, 4 R N R A U O B 9T R 3T AR BE

BB E BTSEAIBRABTEAERE RS G —BEHANTERRERRAY . B ESHRE
BhEBEARENEEMERE. AN TEENXTEDRENREER . W NASA 1 Lewis TE AR X
18384 MEBENESD. BEXBER . TUSHHIEDHE . BRRES. REAGHEERNT T AR L
B KSR AR RE T LIS M X8 2R R F X . 10 Quick bird B 2 & ERKZHE
SAPEEEOC.6Im. XEHBATRAELENESBEATRNER. ELBE—FETUKIMEBRE
EEE&GRRHE TORREKETHUSXEH#T. F—FH . N ForRur T KEBL. CTRESLAEN
Blxhr, 2002438 HEAMNZRHRADZH TEMAFR TR (ENVISAT), Z T2 EEH 10 FHHENMR
H.HBHPZ—REHANERABE X (ASARMY), XHEEXH 400km HMERBBEEN—HEHAA. A TE
MEERYERM,. TUEREFATHE. MABRAERFARRNSBER, FLUALAEEAR AT
KEH, TREBENHRASE, INEFRASARKEFREWTEARZ - INARBAEATHE R
WA RS AR BRI, BeAh, RF R P E R T B WAE A R e, o a7 DL R A 25 B0 i BY 8%
. EMEZBE KT REE . B0 0SS &4RH . ERAAES EFTREANAOEKEER.

EEF -AARRNEREOSIHUBHARMREASLEEFRRUANFTRAAEHXEFER ., EOS
W — RV BB RS HM TERRA (EOS-AM) B B | ¥ 8 & MODIS (Moderate Resolution Imaging
Spectrometer VS M8 Bt NASA REAE BEF R - HE. EATRXEBRASNIAFT 36 M ER.
B FAAME PRSP K 250m,500m F 1km, T HE K 2330km,1~2d WHEBR—K 20024 5 A 4
A AQUA(EOS-PM)BE®M#A 2, C 8 MODIS (L B R#MBRAOMKXMF . MODIS HIE LR T EMM
EARERRE, LGN S ERTT U SAMESBEEMODIS B M EEREFHTENRMEHRE
BiEMBEEER, W MODIS X% B AMEEREEITREBI K™% MODIS EVI REHARSAHERT
H&vsE, FNHEMLAHNE MODIS 348 i % 8 H . X (58 25 4 M R0 MR JECIR I 98 08 o 4 3K B
RERBRBEARXTRXESE.
4.3 MBEEKE.FEFSSHEREABRS, YR ERENBERESTEHER

5307 55 S i 98 0 A AR B ST F S NE RR R 5 A R R R R OURE S N T A 0 R 4 R
BUHMOHESEER A TFRERRMHBAEEMARSHIIE. BEASHEMERERES SR
HAENGTSEARBORE EFZRNNE, NBCdETHERXN B REERBRSEMNTR,
RUETNZHAEENRASXR . FANERERENREFEFHITREOHEL.
4.4 FIB Web BIBEHER RRHAANMAE R BT R TREHYRAEHERENNERE

HEfGIS EMN-HRMELRHSURME M AR, Internet GIS 8% Web-GIS R i B[ LI L B 4 F )
BEANENTERE. RETHEARUER Y ZRRENRELBARLBETERER. EEHER
RS REEE BREEHEESE AT EREN AR ERERBEI T AR RAEER
BAMEPLHEN B TETRENTBALEEARUNATHERE, EXRX—RE AP TLRERER,
MAAAR AN EESRAEBRIE. BHEH - TR, SR RA S LM ESE X
B ol L SRR R R Y. DN ORA BB .O IR R IR TN B, ) A R R
TRERAERN., — BB RA B AT Y R E 8 s TP A B PO RERE.
FOOBEREA RBRE S ey i E R, AN R ot K B eg R B, I KA #H BN B



11 #8 ARESX SOA RN ALETIRER 2481

3, 5 A A A 5 B b R B e B 0 B BRI L DA R R IR A A S OO R

References:

L1
[ 2]
[ 3]
[ 4]
[5]
{6]

L7])
[8]

L9]

[10]

[11]

[12]

(13]

f14]

(15]

[16]

[17]

[18]

[19]

[20]

[21]
(22]

[23]

[24]

[25]

Xia K L. et al. Fauna Sinica. Insecta Vol. 4 Orthoptera Acridoidae. Beijing: Science Press. 1994. 1~172.
Chen Y L. Locust and locust plague. Bulletin of Biology, 1991,11:9~12.

Chen Y L. Dynamic analysis of locusts in Asia and Africa. World Agriculture, 1987,(1):28~31.

http://www, affa. gov. au/.

Qiu S B. Locusta migratoria(Meyen), Agricultural Sciences Commun. , 1356,3:143~150.

Ma S J. Locusta migratoria{Meyen) —— a serious pest in our country. Entemological Knowledge, 1955,1(3):133
~139.

You Q J. Behaviour of Locusta migratoria manilensi{Meyen). Acta Entomologica Sinica, 1958. 8(2): 119~135.
Ma S J. Dynamic of Locusta migratoria manilensi{Meyen) in China. Acta Entomologica Sinica, 1958. 8(1): 1~
40,

Ma S J. Make over the place of Locusta migratoria manilensi(Meyen). In; Chinese agricultural academy edited.,
China plant conservation sciences. Beijing: Science Press, 1961. 424~436.

You DS, et al. Relation between laying eggs, hatching and salinity in soil. In: Department of preventing locust in
Cangzhou ed. Collection of paper on Locusta migratoria manilensi(Meyen), 1982. 177~187.

Ni § X, et al. Analysis on ecological environment of grasshoppers around Qinghat lake. Rural Eco-environment.
2000,16(1);5~81.

Gong A Q, et al. Elemental analysis on relevancy between grasshoppers and their environment around the Qinghai
lake. Qinghai Prataculture, 2001,10(2):38~41,

Deng Z W, et al. Climate setting of grasshopper rampancy around the Qinghai lake. Journal of Natural Disasters,
2002,11(2),91~95,

Ren C G. Outbreak of oriental migratory locust Locusta migratoria manilensi (Meyen)} in Baiyangdian Lake.
Entomological Knowledge, 2001,38(2):128~130.

Ren C G, et al. Analysis on the reason of the serious plague caused by Locusta migratoria manilensi(Meyen) in
Baiyangdian Lake, Plant Protection. 2002,28(1}:35~37.

Qiu S B, Li G B. Locusta migratoria(Meyen) and its prediction, Beljing: China Financiald. Economic Publishing.
1956. 8~30.

Chen C D. Book on preventing locust plague. Periodical in 13, TONGZHI. Edition stored at publishing house of
LIANCHI, 1.

Lou Y H. The elementary survey on the relation of flood to locust and the discussion about prevention measure in
the locust area along HUAIHE river. Acta Entomologica Sinica, 195%3,9(2):101~115.

Ma S J. et al. Study on predicting Locusta migratoria manilensis (Meyen) in middle and long term. Acta
Entomologica Stnica, 1965,14(4):3109.

You Q J. The elementary observation on predicting the locusts based on natural phenomena that recur
periodically. Agricultural Sciences Commun, 1958,5,258~259.

Ma S 1. Eradicate t‘he Ipcusta migratoria(Meyen) plague. Chinese Science Bulletin, 1956,2,52~58.

Hielkema ] U. Desert locust habitat monitoring with satellite remote sensing—— A new technology for an old
problem. ITC Journal. 1981. 4: 387~417.

Hamilton J G, et al. Use of enhanced GMS weather satellite data in locust forecasting. In; Corey, 5. A. , Dall,
D.]. & Milne, W. M. ,eds. Pest Control and Sustainable Agriculture. CSIRO Publications, Melbourne,1993. 444
~ 448,

Robert Van Buskirk. Winter rain estimation in Eritrea based on visable meteosar images. htip://www.
punchdown. org/rvb/rain/eastrain. html.

McCulloch L. et al. Identification and monitoring of Australian plague locust habitats from Landsat. Remote



2482 ¥ 85 ¥ 23 %

[267]

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

ras]

[36]

[37]

[38]

[38]

[40]

f41]

[42]
[43]

[44]

Sensing of Environment, 1983, 13: 95~102.

Bryceson K P. The use of Landsat MSS data to determine the distrtbution of locust eggbeds in the Riverina region
of New South Wales. Australia. International Journal of Remote Sensing, 1989, 10; 1749~1762.

Ni S X, ef al. Study on the landscape ecology of the region surrounding Qinghai Lake. Qinghai Province of China
based on remote sensing technology. Journal of Environmental Science, 1999, 11(2): 36~ 39.

Bryceson K P. et al. An analysis of the 1984 locust plague in Australia using multitemporal landsat multispectral
data and a simulation model of locust development. Agriculture, Ecosystems and Environment, 1986, 16:87~102.
Bryceson K P. Digitally processed satellite data as a tool in detecting potential Australian plague Locust outbreak
areas. Journal of Environmental Management, 1990, 30; 191~ 207.

Cherlet Michael, et al. SPOT VEGETATION contribution to desert locust habitat monitoring. http://
vegetation. cnes. fr/vgtprep/vgt2000/Cherlet, pdf.

Bryceson K P, et al/. Use of remotely sensed data in the Australian Plague Locust Commission. In;: Corey, S. A. ,
Dall, D. ]. & Milne, W. M. ,eds. Pest Control and Sustainable Agriculture. CSIRO Publications, Melbourne.
1993. 435~439.

Bryceson K P. Likely locust infestation areas in Western New South Wales, Australia, Located by Satellire.
GEOCARTQO International, 1991, 6(4), 21~37.

Hielkema | U. Remote sensing technique and methodologies for monitoring ecological conditions for desert locust
population development. FAOQ/USAID. Final Technical Report GCP/INT/349/USA, FAO, Rome, Italy, 1980,
Hielkema J U. Assessment of ecological conditions associated with the 1980/81 desert locust plague upsurge in
West Africa using environmental satellite data. International Journal of Remote Sensing. 1986, 7: 1609~1622.

Voss F, Dreiser U. Mapping of desert locust and other migratory pests habitats using remote sensing techniques,
In; Krall S, Wilps H, eds. Eschborn. New Trends in Locust Controf. 1994. 23~40.

Schell S P, Lockwood J A. Spatial analysis optimizes grasshopper management. GIS World, 1995,8(11) 68~
73.

Magor J 1. Pender J. Desert locust forecasters’ GIS: a researchers’ view. In: Krall S, Peveling R, Ba Diallo D,
eds, New strategies in locust control, Berlin, 1997, 21 ~28.

Ted Deveson. Decision support for locust management using GIS to integrate multiple information sources. In;
GIA, eds. 2001 NSW Agriculture, 2001. 361~374.

Zhang H L et al. An analysis of the climatic factors of grasshopper outbreak in the region around Qinghai lake
aided by GIS. Geography and Territorial Research, 2002,18(1).63~66.

Ni 8§ X, er al. The evaluation on possibility of grasshopper outbreak in grass habitats around Qinghai lake, Acra
Ecologica Sinica, 2002,22(3) 285~ 290.

Tong Q X. Consideration in progress of remote sensing. In: Academician of environmental remote sensing in
Chinese geographical academy, the workshop 308 in national 863 plan, Institute of remote sensing application,
Chinese Academy of Sciences edited. The new progress and strategy on remote sensing. Beijing: People press,
1996. 11.

http://www, ers. ac. cn/zsjs/eos _ 3. htm,

Liu C, et al. Satellites, sensors and their data on EOQS. Journal of Image and Graphics(Edition of Application}.
2001,6(5):5~1}2.

Yuan B F, et al. The satellite of American Earth Observation System; EQS-TERRA. Journal of Image and
Graphics(Edition of Application), 2001,6(5);:18~24,

$EIM

[1]
L2]
(3]

X% TEIDE-EHH. FHE . AWE AR, b -BF B, 1994, 1~172.
Rk, k. £ PEM. 1951,11:9~12.
AN, FIEMEXOAE4AESH. R L., 198701):28~31.



11 1 LRES ERESEER ISR RERE 2483

[5] HRAK. g, Rl A¥ER, 1956,3:143~150.

[6] LZirig. REMAKEA- K8 EHHiA, 1955,103):133~139.

[7] AHEM.% AT KEHEFEIE. RHFER. 1958 8(2):119~135.

(8] Eitsk. KT KEEPRNEENES. BRFHE, 1958.8(1).1~40,

[9] Bittie. MERTKEELH. R.PEHRLSXEN. PERGHEPASE. B EHREH,1961. 424~436.

[10] RBE.% AEXHTHEMBWRLESIHAERNXE. L. AMABRXBES. AT KEBFFTLXICH. 1982
177~ 187.

[11] RAE. % HFESHHMZEMWHEENESKREEEFIT. BFHASHH, 2000,16(1).5~81,

[12] MBE.% EHEWMRXTHhEhEE SHREEXREENTEEIT. HEREk, 2001.1002).:38~4L.

(13] WAKE. % ¥FENBXEAHWRIRZENSETR. aREEFM, 2002,11(2):91~95.

[14] fE&HFX. AFERECHFELRERN. BHAIHA, 2001.38(2),128~130.

[15] HEX. % AFEEREHNEEHBTEREEAS. HHH#F,2002,28(1):35~37.

[16] HBAB.FEXW. REERXWMMHBR. T . MBS HFHE, 1956 8~30.

[17] BR#A. wWH. R+ =57 X BRAERK. L

(18] BFR. HREEXASECREAEXFTNDEFERR AN RHE LNER. RAB%¥R, 1959,9(2).101~115,

(19] LGitiR. % AEKEPKUBEEANEHR. ERFH, 1965.14(4);:319.

[20] ARE. EOBEFMDNLSAE. RIEPERR, 1958,5,:258~259.

[21] DR MR CEEF. BEdEH, 1956,2:52~56.

(3] HHUR. ¥ GISERFTEEMBUEZEMR B LEMNSER T, BEZS5E LR, 2002,18(1):63~66.

[40] {RZBAF¥. IR0 X 8 A 0 oty W0 o M 7 2 4F PT RE VR VRAY. 4 B 4FIR ., 2002,22(3):285~290.

[41] EFE¥. BRABALPHES. L. dERRY¥LSFEERIS . BF 86310 308 REEXA . PEHNEMER
NAFRFS BRFHARGZMEN. tR. ARSBARH,1996. 11,

[43] XH.%. EOSHWIE.EMEERNE™H. TEHERBAECEEBNHK), 2001,6(5):5~12.

[44] BAARL. % LEHE-AWHRN DPE EOS-TERRA., wEEAREE CEEBRERAMK) . 2001,6(5);18~24.

(CETZZER 2004 EEITRE

(EZFERIRPEESEFSIHHGEREFERANY, A F 1981 F., FEREINY
S HEYAES MAEYES RIES . FRES EES AT BEAT RAKE
S ROES EEBES AFEES . BRER EHAET . FHAES BT ES ARETSHAE
A% R TIRAF ARIE 55 BRI BB R B PR A A A& O 1| RO 4K B 4R R 1 X F s TR B T
NP EMARER AESEFERE F L FHERAE:FHHBFAHER BHASIE R
FRENAE. MEHFA HFEE PR, KD R .

(AEEEMYBAPLI7T6 H, 2000 EM AR I6AXREEERBH 36 AFMMBI M4 TR
FEM 45 TEEM 540 L. 2 EES R BIIAT TR .E KRiEE L HE S LI RAT
.

#odk:100085 JEEBRERNFEM 18 S(ETEM I MBT =BG (010262941099
Shengtaixuebao@mail. rcees. ac. cn &, E-mail :shengtaixuebao@sina. com

A R E RS 82-7, EH 4R & AL 5 M670, #5 ¥ fil 5 : ISSN1000-0933/CN11-
2031/Q



