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EXECUTIVE SUMMARY
 

This report summarizes a four wee.:: workshop on the 
Satellite Crop Monitoring conducted by ESCAP and NOAA in AIT, 
12 June 7 July 1989. This workshop uti:ized NOAA/AVHRR 
Satellite data which can be recieved twice daily by any 
coLntry with the resources to install an appropriate antenna 
and data reception and analysis system. The NOAA satellite 
can p rovide assessors with timely.qualitative estimates of 
crop and pasture conditions over large areas,. The data 
enables a continuous real time analysis of the phenc,logy of 
any crop. The Monsoon cloud contamination can be minimized 
by sel ecti on of the cl ouds free areas of sequence of' 
superimposed images. The software was redesigned in order to 
provide imagery display and analytical procedures. 

One of the main advantages of NOAA/AVHRR satellite data 
is the economical repetitive coverage. The coverage can 
show a time series of vegatation indices which indicates the 
dynamics of the vegetation in an area. Vegetation indices 
are designed to ccndence spectral informati on to 
di scri mi nate vegetati or from non vegetati on, and to assess 
crop condiLions For a range of .a.gr icul!tural c.:nditLion. A 
veget at i on illdex is a rat: of ref lect anle 'dv .us La the Ne.r 
Infrared (NIR) and the vi.silie rgion of the spectrum which 
can be seen an a measure of the ammount of gree n vegetat i on. 
The most popular vegetati on indices are the Normal i.zed 
Di f'f eric Vegetat i on Index (NDVI) whi h i used 
qual.i.tativJ.elyIto compare (urrent values with the same ::elri od 
in the pre-vi ous year. Thi s i ndex i s being eval uat.d to 
determine alternative ways of estab i. shi ng rel ati onship 
between it. and yield and being analyzed to determine the 
spatial. and temporal variation. 

The utilization of the satellite data will provide 
satellite imagery and vegetative index analysis which wi.1 
more one step closer to reliable and timely quantitative 
crop yields estimates. The analyses will be incorpor-ated into 
monthl y drought early war'-ni ng system bull eti n already 
produced in indonesia as a resuLlt of the phase-I activities. 
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I. INTRODUCTIOI\I 

Food security can be significantly impr-oved by 
e:tablis=1hing an early warning agroiclimatic crop condition 
assessment program which provide decision and policy makers 
with Ly inFormation on the Lmpact of recent weather on 
agricultural crops and crop production. The Cooperative 
insti, i ,-- Applied M et~eorolo.gy Missouri,oufe (CIAM), Universitb 
Columbia .or .::in. with the UN Economic and Social Commission 

"
-for Asia and Pa ESCAP..-US Agency For internat ional. and 
DevI opment (U.I,) , 1has designed and developed a drought 
earlv warnig-. sy. fror food crops in tropical regions. The 
long term objective was tio establish a crop monitoring tool 
to be u-Ed b food securitv decision makers on a near real 
ti basis. in th'e phase I workshop which conducted by 
OE..:.C--JC:eC:ID in ,9884, a r aijf"all analvsis sy.tem was 

in troduc , y ut i Iz i i cummul at i ve rai nf all in d ices and 
statiti"cal . vi el d models to andimat monitor drought 
assess he im-pact an ,,op productio r;, since in tropical 
areas ,, ri nal is t. meteorol o . ica lemen t with the 
highest sp.tia ad !emor.l varia.tio., while other elements 
such a ,t -p ' , suhin,"i . a:ir i..'.i. tc... - - " ,L.e "r;i:t -, h y. c 

A, c-,-",. As'_ -,n . Team . ,-.ab es iished vi thin 
goern.'eent,ai afl&;'-mier Fol owig. the phase 1 . .a-r ni q 
worsh: oh to produce and Crop - .- uLT.. 1 a:t :ins'p di ssem:i, nat.a A flr- b 
for foo'd d .: ormaker a each ngB-cur i tv i. sin i n parti.c i p ati 
c i
t-,r a"E. ,
 

The i..ha.- Ip i: work-shop., is a cont i.nuationtrainirg whic.-h 
of the pha s 1, i's on the use o-f NOAA/AYHRR Satellite Data 
product in -te form -, imagery and Normalized Difference 
Veget atio ind NDVI analysis, strengt hen in t:nr . ) in the 
existing Early Warn:ng Program. Phase II is co-funded by 
the 'SI.'ID/'Of'fice of Foreign Disaster Assistance (OFDA) and 
The United Naiaons Development Frogram (UNDFO), acco,odated 
four.ra'inees from ir.,_ .a was held at the Asian Institute 
of TFechno,logy. (;-',T) in S$.anigkok fr-om June 12 t~o July 7, 1999.
r L 4 .... .. II '"** 

- taiin. n to 
gcvernrment agencie--'s with better assessments based on the 
mudl .'r'eav d'elo-d. In th:i.s train ing workshop phase I, 
remo't s -i'n is 3'vie,.das an t. fFr providin g

e - F the ; r - ho is providea users in 

US:elt 'bool u-
Val uaL:a 9.?.i, I T.. , ' .rni. n crop productio:luc:t on o:,"ent 
The combina-. t i , - i an. nea i.nFrared f rom IO-i ,vHRR 

I •...
 

saelit t revealed volu 4 vifo'rmatiton on th roing 

• l,.-.1] Mu"Y". t :'_ and'
te':chn r,7. O,-: t.ho:,roug hly} -. eted evla uated, t'.his,
 

pr,:olo:.d s- er.gr' ., Ihas poient :.al provi.dethe o 

l. inexpnsie "a. . it... and i nf crmati on. .:i. 

str., I .. l t to analz .'e and sess. the crop 
pro' , .. i 1 ''4 inc s p.as-m_:,:rograr is. n the ,-s which 
e0 t-d:i:. : di- in in -:a. ,since 19-?'4 , several constraints 

..n OeV Facd- in order bo prov:ide reliab.e i.n-f ormation, 

I.: 

http:provi.de
http:et~eorolo.gy
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t h at.ion 0 rnTeteorolog~c S 
- F ndd"k Oi ""e, iI o -rop prodUCt ENnAlty 

,l. m.on c n en', o r ceaantt .n~ 
C ,L-I. usedi es t..on alhwnxi sting or a nned .:-onpl... Lnf 

U .oli.y.an.dfor food "d ec.i.ing..sion ma.. It;.I wi 1 

pa t-h PT1R of'' agrI dtare and l'f ,innhuhvogrami Indonesia. 

ORF*ORAT IO Ohl0F' NOAA SATELLITE DATA IN THE CROP 

p .. PROCESS..f-TORIN./ASSESS.ENT 
S oGealolit D.ta telte "ltda Characteristicsa 

present time there are Some Satellie nlUnce oby
• - rort ese pUrposeS . w hi c h,-iaver pulsensing

'*AgeostationaryorbitP<' d .e.oLutron, forleme (figure 1). The remote sensing 
a t y more efficientlyd be)VnUtilized by Understancing the 

:a -: of dataSUch -aT andVristics the s spatialtemporal

rad:U i-iC. rLSol,ut4.,(ns as shown in table I'L'"
 

,-nthOUgh SFOT/HRV and LANDSAT/TM data have IghEr
rsGIluItion,.3p 11(s thesie 'data are no()t econo)mi ca I For c'rop-" 

mioni d.ngI aUrposes dUE to -the lower teMpor.al resolution. and 
ED e operational ) cost. As akn alternative the NOAA 
satEili~ datav which, have l.-3oar~ orbiting and sun syncronuous 

Sois appropriate for these' puposs. 

satellite fie 
a ) A F;:ed VrEfr'y High Resolution Radiometer (AVHRR) b)TIROS 

OP~4~,1_1 Vertical Sounders (TOVS) c)Data Collection System
(DCE) dSpac Environment Mionitor (SEe),o and e)Search and
RescuIE_ *atellite (SARSAT) 

S-.A have i mt n Sensors.-, namely: 

h..h most relevant sensor for crop monitoring purp0se
th~4Vr~.,because the AVHRR has radiometric resolUtii-, which 

can i.::ord reflectance and emission of -the radia ion energy 
from) Iie earth SUr-Face., including vegeta.tion reflectanceP. 

This= :. nsor is relatively inexpensive and has high t emporal1 

,i)AA/AVHRR has f.ive radiometer charnels, namely 
1 : , 0. 6 urn0..55 (visible) 

measure albedo, defi'nes snow and ice feauLares, 
-terrain features. vegetative cIover. a d 

chn~1 :meteorological (cloLcd) '*Features .,. 
2. 0.725 - 1.1 UM (near in-frared) 

dea-Fi nes snow and ice condition and melt, allIIows 
vegetation assessinent .,(highly sensitive to the 
presence of ch orophyl.I and mete orological

a ... r. (Cloud) moni o ....
 

c.n,1:.,, -17 ._,.393 urn (medium infrared)
 
is; ensi ti.ve: to e:xtreme heat sources, forest fire' 
'detection, Sea surface temperature anal'ysis,' and 
night imI0'cloud mapping. 

'4 ' ~ ' 
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Operational Earth Observation Satailites
 
~METEOSAT (ESA) 

00 LONGITUDE 

METEOR . [ 

LANDSAT4 

GOES-E 

75OW 

0730 L
 ~GOES-W 

GMS (Japan) 15
 

1400 E '
 

F"ZGLTRE 1.
 



Satellite Inst. 

NOA A
Landaat 

AVFHRR 
MSS 

Landsat TM 
SPOT HRV 
SPOT HRV 

Note: In.t = 
Aft = 
S W = 

R C 

Table 1 Satellite char-acte-istics 

Mode Alt. IFOV S W R C Ban d 

k F1 mr 1..:m d _ 

fLtl ti spectLral
multi spectr'al 

mu! ti spectral 
mu].tispectral 
panchromatic 

833 
705 

705 
832 
832 

1100 
so 

30 
20 
10 

2400 
I.5 

185 
60 
60 

0..5 
16 

16 
26 
26 

5 
4 

7 
3 
1 

Instrument 
Altitude 
Swath width 
Repeat cycle 



channel 4 : 	 10.5 -. 1w5 um (far infrared) 
defines day and night .and temperature-, volcanic 
p]lumes, meteoro].ogical cloud featLres, and river. 
lakI:e and ocean su.rf ace tamper-atures. 

channel 5 : 11. -. 12. 5 um (fat infrared 
sameAS h rchanlr 4 

The haracterist.ics of NO,,.,/HRR data as shown :in tabl e 2 

2. Imagery 	 Product and their use in Assessment 

Imageries used in assessment proce.s are derived from 
the ,O.--, and rOAA-.1. 1 satellites. imageries are acquired 
frpm the satellite and sensor system at two spat i al 
resolution. The resolutin :nown as High Resolutionfinest koF 
Fi cture Transmi ssi on (HRPFT) are transmi tted to ground 
receiving stastions in real-time. Se.lec.ted i maqery sets o 
the .- me spatial resol utioI are recorded aboard the satellite 
for later play back to g.round station. Roeco-der limi tat ions 
dictate that maximum of ten minute- of this imagery may be 
recrdd on a..sngl rLi data are subsequentlyL Th 
processed as Lcal Ar1ea Co,..'er-'-E ... AC, i mager y A o.,duced 
spatialresolutitn imagery, know.r s Global Ar-ea Coveraae 

,.i ,id ar 	 cre:'ated(GApr o ord w coverage. AC iiaqer\ 
by h processot tIe- satell]ite by samplinog the full 

tn i ,,... .magetand recording it at. GAC resco chIution. 
samlg, W ] ] I . mag.c ..v ' i accompl i _:. by 

ve-:, s c: 

l " 	 bs 
* jMr:-:,rsr nt ive- a on] thE Man line,-Iv:r _; : ; p,.,*o c~,-:r , " , **,- . i hr ~ 	 -F 

an.rd ... pr-cesK--: .-.. 7,,M y- every.. thi.rd 	 ,_ HRPT,_h._'n 	 : . l..ine. and 

irag r. oi n,.iy r , km spati t reslolution at the 
sae i upi. W data5cII at the~ s pin areJsatelit 

generay tr e A..... m. spatial... resolution ier.. A 
t.hi.rd s"atial re o HR '.tonimagery s .no as Global 
Vegetat: ion :i.ndex (GV.I The spatial resolution of GVI imagery 
are 16 kim at the satel,.lite -E.ubpoirnt (figure 2). 

lhree types of imagery.? are consi dered for the i.mageinterpretation productnamlG, I GSAC arid LAC. OW, 

res Lti on represented the most economi ca]. 	 data source and
 
s
the least quart ity of data to handel. Conver ely LAC imaery 

provJed th"e hih.Est spatial resol.ution, but requater.ed mort 
handli:ng -e quar ems-nt - and cost. LAC i mager y ive more 
rel.a.].... :ri-normation, due to the Iet,ro e,,:il-' of .. etati=ons 

3. I I p'r'oduct an,,di . r t..5ree in Ass:essment 

].VI D iffrence Index 
ratio c near infared IR. and vi'sibl.e MY radi:a..nrces, ,a=, 
ben ouid to br i dicative o.f the quantit and ,quality. .
phct , t-ti calv a i ve . ioma . Fi gure. 3 s .hw. 

The , tNoai 	 Ve,:etation , ].. , 

spcrlrsponset of green vegetationt~ o'ver thIf DAWAW ~ RR 
ref 1 :h anf Refl:eFvegt-c. a e. o r. cr \.'a.:, bo h[ 

5 .
 

.act.n t. ,.. i 
tr.. .... .w.p :. a highe' charn 2 tlh-,ea .. his n ] IR) 

in c', nn ..2 I (',IS: . T : , g. .r-a : ::r fLo.]- r I, ',, W: 
e.,,x[ ",p !o:vEn An,:!:T.% 

http:requater.ed


TABLE 2
 

Selected Characteristics of the NOAA-9 Satellite
 
and AVHRR Sensor System
 

Characteristic 
 NOAA/AVHRR
 

Inclination ot orbit 
 99.0920
 
Height above surface 
 833 km

Number of orbits/day 14.1
Times of coverage at equator 
 0230 descending
 

Orbital period 1430 ascending

102 min.


Latitudinal coverage 
 90"H-900S
 
Cycle duration 
 1 day
Ground coverage 
 3000 km
Field of view (Foy) 
 + 55.40
Instantaneous field of 
view 
 1.39 - 1.51 mrad 

(IFOV) 
Ground resolution (nadir) 
 1.1 km
Ground resolution 
 2.4 km along track
(maximum off-nadir) 
 6.9 km across track
 
Number of channels 
 One visible
 

One near infrared
 
One middle infrared
 
Two thermal infrared
 

Source: Adapted from Kidwell 1986
 



LAC
 

, 1 4 5 	 6 7Km 

AN A A OF i.lx 1.1km2 
A HE PIXEL REPRESENTS 

.GAC 

20 40 60 8o Km 2 
8.,ONE PIXEL REPR ENTS AN A A OF 1 6kn 

GVI 

0' 10)O0 2()()0 , o K...
 

C.OMt PIX L PREPRESENTS AN AREA OF 4O0km 

Figun 2. Spatial rlatonships between pixcls in diffcrcnt AVHRR formats (alldimensions arc 
nomnml): A: large area coverage (LAC) pixel; B: glollal arca covcragc (GAC) pixcl; C: 
global vegetation index (GVI) pixcl. The sampling used to dcrive pixel values for thc 
GAC and GVi products is as follows: GAC: four out of fLive I.AC pixels inonC out of 
three lines ate averaged to represent the value ofa 4kn GAG pixcl (B). GVI: onc GAC 
pixcl is selected (see tcxt) to rcprcsenitl. vjluc of isnominal i 5 kin (equator) GVI pixel 
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LANDSAT MULTISPECTRAL SCANNERI I
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NDVI = (CH2 - C-I.) / .H2 + CHI) 

wherea 	 CHI = Channe. 1 r-efl]ec:tance 
CH2 = Clannel 2 reflectance 

Th .... v... di. sc d in the tr ai&,F i- works hop i s 
" " , 	 lderived fi om f I'() 'IWH'R' 11.l data, ;a- channel 

1, canill 2 -cr hannel 4 in the " .r of VI r.jI.It Charr ,. 
I and chanel 2 data is uad for NVV~I analzin and channal 41 
date is- u tili e OF CIlI There ar-:: severalfor I teringl. 

. r , . in t Liirgj worlk:shop such as ,MICVESI (Cforus,,e the 

providing IIDVI time series data), XYCOMP (for copu,-:itinq IIDVI 
imagery, ' (Tor di imaqry composite) etc.,DRAGO 	 1payin g 

QI . PROPOSED DAT A PRODUCTS, FLOW AND INTEGFRTION FOR 
IND.TONESIA 

1. Data Reqoui r-emeit f r A-.--;eE smrnit 

1 .. .. t .. C)f> ri. .i 

R-tr i, thE-.- imporant \rjable affecting the 
aqri:cait C. 1 _ iodcict:oc; i idner,i . Other mateoro-cg; n 

elemes. suc tmlL ?! turE shilne airlU'a 	 ':, *iur ttatv,
hu.' 7,dit'.,: 	 P'-c,... proC-- M" ] "E: -.,r i mpo:rtance "to aqr':ic: : ut.,r.; th-ar. 

i~.:...I..... ........ .... . 1 7 . ' 	 .. . .1i ... ... "i . . 

.I 	 , " ' to "e 	 • j_ .M 

the" F;ii,/ "" onr 	 - " 
indices. t m.e 	 ::,,alneedei"7"E.. ,CCs ....ar M'1 , ,M 

J c li :E .- c: n o ] tr ',s"! .'.:-t . " . .F& 'i....... 	 ..
CtI I ' - . . ~ [: : : ;tI : ' -' I .tJ. " , L";:I i)Ll{ 'i}EE 

i F: ......... .2. r 	 t.2
 ~2:4L; 	 rn ::I1.rt': c'-i {dat
ia mo:>i c:hAl dt do not: indicte th dtriblo I 

-. !2. ,.'C. i-:. .... FI 

. ...... tth .. I, T i ri -:i nt 
I"'. i ~' 1 • ,J . " -I .. -ie l. i, Fi -- 7:9 EL IITI t . fl.'- ft. 1..1-2;•;IC :!i.; .' 

i'vt, .	 . mol: ' ri.- ,ale :. L mo 
':" '+ 	 f;r.' 

dCtoiF K rn are rvnl dithbtid duiringc thE periocd, 
Thec a~'u-.i ma no Q y b'' vailid. Thes rasinfali L'1tac 123 
1.. Crop Ar[0....
 

M' . I . c''a o ,> ., -Ils s are., h -C.r i o 
and 1.;.,t-. -. "i for t LIE is th aled 	 ".... 

I ...' -., . .... I ! M ' ~ , .. ..... ,.. 	 !p l a n t ig . 

Li . ":. l"" ., ,:u, , ' ' "< a',:: , 'l f:: r ,:,,: L ,-. l.i 	 ,' L ., -- {C [: .' ,! I I..! .. - i U i<.:T, i' ,:K-l' 



vegetation, f ower i n .ai i i:g, physiolgi'l maturuty 

and harve t:i n dates) are needed to formulate c:rop calendars 
and monitor c:rop developTient dur"irg the growi r season, 

1. 3., .. ' YHP- L..v.l "1b da :ily data.

Th:. !-iDAA,/iV,!jrF, Leve'El Ib daiiy. data consai sz inc 01f 
indiia d (C C 2 -hannM..-.) and GVI tapes 
should he...p _ e . A normalized differ-a '- n,.-,vv ., 

co i.ning ha.nrel rI c .I' 2 th reia' 1nd o. "i-IF is,,. 

rout.nli calclate u ith glob are-.. coverag W 
form t' Us n di.E :- ve E t ion d nami tE i ,cn: the' 
var-iation inF rhae lI. i. c-I-:f-,ictred ] .'t . t r:, to the intercepted 
photoscynthet i caly actve radi atiion (Mali nrea.., :19:) : 
ther,.-f ,re toz some:' extent: i't:refl.ect st he growth hist:.-ory o't 
the 'rDl TMe sc:,IuC:e cf NDV.I data is .theNat:i.onal Inat:jtt t:e.-, 
of Aer-oa'ic- and Space (LAPF'AN), 

There are some software which can be used for process:i.ng 
MDV I daa 
iD '. ' K 

[amely 
.. .-P 

Th s- o -"m all1 I s. the user t c c'r.:ci t a sp"-..ecif. 0c 

numanL o y f FPlate Larre Xi' Proj sat n iage data ain 
orde.t those p"ixea wh1c h arme,- c.LAci- e or most 
...... d Pliinati l ne i: missingpc-d .... y: (V0 :i n 

'WM
The' wogr cmsites on LaF of ma::::inor NVI, 

THE P. n,, .D.. cii nw:.e't to..... be used to the data 
NDVI iae 

1.3. " ''1R , 
Thin software all ow the user t.o display the ,DVI image 

the compter monitorctP with some variatic:n of p1c:turE, by 
adjutct ingfi cW some vari ab.e which are avai.abled in the dragon 

1.3,". iEvEGI 
Thisa-:program a.c:lows the user to defing an! maintairiing_7 

s.te.l li-te -DVme-serie data.: ;s 

2. D -"a . i i- t i ,on 

The key -- T u c s in publishi no the.- iimlement -.-

BulletIinis th sa cL intenragiency coordinai on, becus Eac~vlh 

agenc hc: [inprt_ t role in provi . i a'. e- .p..ci-. 

a ., i ,r ; conrili : o-. -.I , In C:F- LAF'gAI, maic .ourcE 
Sa.....tcl~"- .... .... .....sorc,''ti . th ' data!!"""I .i .2 dots, U 'I: nz ~.L f r meerlgc '', t{' 

oft d
and Mg a voc t informat'o. l dat "ill be 

pt:'c 4 .''-. ,oste mhin aacK'9Emreri 1 a't'vitierfor in Th.P will 



be conducted in the .ast week of every month, to pub].ish the 
Assesn-t Bull.etrin dur-ing the {irst week o-f the -followi. ng 
month. The f 1ow chart of the Assessment procedure .hown in 
figure 4. 

IV.'iHE ASESMN "R S"U--LLE
.-.
.. ... .v n .,- I LULLE 1 N. 

I. The Cl.i.mat Imp.act . rnt Bull etinc: Eem 

The current bu let :i.n coist of two ain infor-mation, 
namely 

1. 1. Meteorological condit'ion. 
DeEcribe-weather situation durig the:, observed month, onn 

the rainf-all.,temperature-,, wind speed and direction, hLmidi ty 
etc. How well the meteoro].og ical cond:iton from the mormal, 
which are stated iF above normal, normal ard bell ow normal,. 
and extreme ,weather (cLtrences,, 
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Figure 4 SATELLTTE CROP MONITORING ASE.SMENT PROCESS 

LAF'AI BMG DI TI.. I N 

I\ ontioral i[nmititute of Met.eor1ologica l and Directorate of Food 
AeronauLt:i( and Space Goephysica]. Agency Crops Frotect ion 

AVHRR DATA W]EATHER-DAFA CROPS DATA 

CROP ASSESSMENT 

BULOG MINISTRY OF ASRICULTLIRE 

ti. or Lo:i s.-t i c 

CABINET MEETING 

F~OOD 1NF:F:I1ATO,T 
PROV I NCEES 

OTHER A rGENCIES 



2. The f orma t of :. -ment EPu].. Ie i n 
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2.2.,, Sacl.i t inage irnrmation 
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.an7d bJte pviou '." ars .it h currelnI: year, Whil e :,ciaes 

. briefl' map,will be '--... in the simpl to :irdic:. . 
losir MKOK4.n s enct n: protlem ;A;;Qr ri pand0' " " '"...... .......
 

Iea
1,son imge o! arp vege-tatioin dvnaicz.o c-e; 

-sThe , 1 ::CF c: : I b e ba sed on the a. . si £ o. 
r ... i - I I,.;.,- y ild and data. The NOVI time"e. NDVI 
sae V,n.a. select .n. J. . b:: i n . uded as an app'nd. .: 

to t, in. Th..e y" .dd, ,rca t w:i11 schedLtled at the end 
o- " an r:riod, around mid rai a late"' ecnd r'-in ,nd 
ri.:" -, -i (an '..m le of y:eld e .timat io.nn analys.s :i.Y 
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Appendix 2a 

Table 3 : Regression result on the NDVI value related to the rice 
yield and corn yie:d in East Java, Indonesia (January-
ApriI) 1935-1937 

Ex.planatory variabl e 
I t e fn ---- -- ---- --- -- -- -- -

Rice Corn
 

Dependent variab.e NDVI NDVI 
Constant: 50.92 23.21 
Std. Err. o Y ast 3.20 1.82 
R squared 0. 03. 0.,04 
Number of obs. 15 15 
Degr-es oF freedom 13 13 
Regressi on c:osf. 0.01. - 0. 01 
,:td. Err. of Coef. 0.02 0.01
 

Table-- 4 Reg,ression re:u lt on the NDVI value related to rice 
yield and corn yie.d in East Java, Indc:esia (May-

A Lust) ,
--- !1,[85.-1987.
 

Ex.pl anatory"ar-i abl es 
I t e iii- ---------------------

Rice Corn 

Dependent variables ND'.)I NDVI 
Constant 49.79 26.31 
Std. Err. of V est .86 2.82 
R -quared 0..00 0.,14 
Number oT obs. 15 15 
Deg r-ees oF freedom 13 13 
Regression coe-F.. 0.00 -0.03 
" Er -t. of coef .. 02 0. 02 

:18 ' , 



Appendix 2b
 

Table 5 YYi el d , Rainfall and NDVI Data in East Java, 
Indonesia, 1935-1987. 

Observation R"(5-3) 
!qt /ha ) 

1 50.1 
2 50.00 

49.2 
4 51749 
5 51.45 

6 51.42 
7 49. 71 
a 49 
9 49.2 
L C') 31.69 

1:1. 5.8? 
.12' 77 

1.3 15 -71', 

-. 

CYN(--) 
(qt/ha) 

R (4-7) 
(mM) 

NDYI(5-3) 
X .000 

:1. 02 
19.92 
2..4.8 
24,.34 
26.02 

2..79 
24 
19.70 
2,0") .B 
... .4 

25. 0i 
21.0 

635 
536 

442 
72 

240 
67 
72 

240 
67 
72"q, 

240 
67 

165.8. 
170. 90 
177. K0 
150. 0C 
132.- ' 
159.90 
206 90 
19.0)
209.,,60 
a'7. 

S . K';
77-;7C 

5"- 175 .W. 

4 2' " ?". K -7. ... 
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Appendix 3 

ORGANIZATIONAL CHART OF PFARTICIF'ATINHG AGENCIES :TN IDONESIA 

1. Meteorological. and Geophysical Agency (BMG)
 

Azwar Ana!-:: 	 Minister of Tr'ansportation
 

Karjoto 	 Director General of Meteoro.ogical 
and Geophysical Agency 

Sujadi 	 Director of Analysis and Processing
 
Cen'Ler 

Butardjo 	 Head of Analysis Diviuion
 

Sutrisno 	 Head of Cl.imatological Analysis
 
Subdiv:i sion
 

2. Natioral Logistics Agency 	(BULOG) 

LLustat 5 T ArLif i r; 	 Chairman of BJL.OE which i s 
al -o Mi n iste - for Co...a..ati 

Sukri yaatmadja 	 Vice Chairman 

Dr. Beddu Amang 	 Deputy Chai r"mar 0+ Fo'rocurement
 
and Distribution
 

Mr. Ibr-ahim Wiradisastra 	 Head od Domestic Procurement
 
Bureauk 

Mr. Johardi Johan 	 Head of Non Ri ce P,-.'-o:urement 
Di \.i si on 

Mohd., Ismet 	 Head of Non Rice F'rocurmenr t 
Sub-di vi si on 

Staff members
 



3. Directorate of Food Crop 	 Protection (DITLIN) 

Wardojo Minister of Agriculture 

Dr. Muin Pabinru Director Genera3 of Food Crops 

Dr. M. Satta Wigenasantana 	 Director of Foc:cd Crop 
Frotecti on 

M. 	 Rai s Head of Ob.ser vat i on arid 
ForecasL:i ng Subdi rectorate 

Zainita 	 Head of C].:i.mato].ogical Section 

Erly Tapisari Harahap 	 Sta f.f of Cl:imatological Section 

4. National Institute of Aeronautics and Space 

IbnLu Subroto Chairman of Nati onal Ins;ti tute 
of Aeorn.utic. cs andSpa,e 

Deput' Chai. rman f or :enitf: 
Sensi nc 

ah.uI Irsvam 	 Head of Center for Fem..e
 
Sens:i. nIL T rechnoL,
 

Zalbaw 
iSen, = ;-g Appl.ica:..tio antr Heedc,_ W4,, 

Remote S3 .ns. inq Dat- Da::7i" 

Di vi wi on 

Bambang Untoro cf 1 -i-es RemoteHead U.e e of 
Sensinrg- Data Section, and also 
Research st aff NDAA~ Dat S 
P'rocecssing 

Staff members 

'U,
 



:Apendi' 4 

Mai.ing ...dd..e and Phone of the Part:ic:ipat:irg Agencies in 
t:he, Crop -rn, L Te.7m 1;Oe. r 1 

1. . i o na [ : .:. A(c ec.--
Cit 	 G-to- Subroto No 4?
 

Phne 5120.1'.. 16.,7 Fax.
-. e• . 515306
 

"Telex. .. . BILOI IA4, 62156 BUL OG I(2i
 
.2222DLLG o 35 BL.OG IA
IA, 6 ....

J aka rt L, 
Indonesia
 

2. 	 Di ractorato o? Food Crop Prote c t i on 
Mi ri nof\- ,, Ag',- icL ll'r e. 
J 	 I. AUF - Fasar ,Mi .ng J.':: ar-ta Se].atan 

an_-.d. 	 Agency3. 	 Mete-or-ol ogil - ;. Geo-phy:-ical'.] 
" J] ,, ~r': 1 k-',hmqr No.h:. 7Ra- ..... Hakl.i m 

Fhon 7-, . 3.
, ., 


nSridon e &t 

4. 	 Nil :WE'.v Y Of AE"'oin u.ic and SpE :,w 
,, . pe,-- 1 N. 1 .,-a . 

Te 4 	 a=t 7' 71 7..,. 

b nkarLFA., 17..... 

,, A ,I.-LAPuk. yurn, Fasar" Rebo 

Phone 9,70274 ,70 6
 
jakrta177V
 

I n c o n a. a 


L+/
 



Appendi>x 5 

Listing of Equipment and Data Frovided Through the Wor.::shop 

1. Software 

a. MICVEGI for NDVI Tim, Ser-ies Ana].ysis 
b. DRAGON 
c X Y'O:' 

for 
for. 

Satellite 
GVI data 

Image AnalysI: 
and vari ati n of therma]l thre.sho].d 

val ues. 
d. XYCOMF' for Variation of compositing peri od with GVI,GAC 

and L.AG data. 
e. XYFILL for Variation of C.olor Tab]. e with the Dragon 

software and "Filln:. rg" A"H' R data. 
f XYSHIFT for Variat-ion of AVIARR data res.l ution with LAC, 

GAC and GV. 

2. 	 D a t a 

2.1. G].oba] Vegetation Index (SVI) Data a. 	 Scaled IDI data f:i les (53 dis.ette.
(wek.1 I98I week 1.3., . -) 

,b. 	 Char , dat, fl Ies (2L di s ettes)
(:we:,k 	40',C, :, w.. k 4:1985' - ,l: l5,, 19838) 

2.2. 	 lrbl Co.e'oe (GAM at.t 
c,:hannel da ?:LIE, (4- dis.,ttes)

:"2.3,. "...c ali Ar-;e, C,-ov,,--a:ge (LAC) dagtE 

..... " datonn filesi...a (1 di::l:ett 
2 ... -_:t. , 6.'.. . . .te.) 
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Figure 8a 	 Time series of NDVI in IMadiun East Java in tile 

period of 1985-1987 (longitude : 111.25 - 111.75 

latitude : -7.25 - -7.75) 
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Figure 9b : 	 Time series of NDVI in Madiun, East Java in the 
period of R11-.6-.988 (longitude : 111.25 - 111.75 
latitude : -7.25 - -7.75) 
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1-igUre0 : T:i me ser-ies oF NDVI in M1adiun, East Java in the 

period of 1987-1989 (longitude : 111.25 - 111.75 
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TIME SERIES FOR INDOESIA: GRID BAGI
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FigLure 9a 	 Time reis NDVI in Banyuwangi. East Java in the 
period of 1985-1987 (longitude : 113.50 - 114.00 
latitude : -7.75 - -8.25) 
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TIME SERIES FOR INDOESIA: GRID BAGI
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Fligure 9b : Time series of NDVI in Banyuwangi, East Java in the
 

period of 1996-1988 (longitude : 113.50 - 114.00 ; 
latitude : -7.75 - -8.25) 
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