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EXEClTTI"E gQI.MMARY 

The bj ,.-cti v,- of t:he 'hase TI .. te lite Cro Monitori g 

Wcrk.shioip is to tr-an.fer to tiha a-t i cti : ng countri e.s, namely 

Indonen sia, 1 :.s ji , b i i.Main.s and Th aiI . . ,, .. . .. 1 a tes.'s, 

tecin ol.1 ogy.. of L i n NOAA satE:- l. [": e AVHRR data -for crop monitoring 

and hence compement ..- i I o.t ]...c .imatic.. I mpact.sessment:n n-. l'-,c: 

P "h s i nit iated during the Phase I pojct.. 

I'OCAA aLatl:.,!Iit,- d at. a:.re,. ba-,cause. ar~e re,.-.-adil]y
,.a-ed the-v 


availa.bl y at ,m....... t.. na n.l. met ,r'olo i ca'-, service
 

t e i .i.,n.in-w:d1onal. costad ] 

T'- W"L . - .ro - . - tf n rcs o.Tfthe varioar-Iii ti::::.' 

o-f cr-op covar in thI oLyuiro! 1 and chainel 2 wenre used to ::*vel1op 

the [r..h .rencl. "'v.:,e, I: I nde, ( NDT whI h canm .. : b. 

Thi 1 -,. delopmn, o"fc. vaus Eoftr3 "dthe the 

rapid ad..varnc.ment i;n per.sonal.1 cmputa-r devel:opment hav,: made i t 

possible fo,.r the ND to be comp.uted, .n.v...d nd ila d in 

image .for-ms c:n de k--t:on: . C , -, iti. t! . ere ,-A d :CF. ::,chni. : 

usd o the" ahingns ton bi ond .11.on .or An os an.r- ae 
-


.... 4- l--h T 2 :.4 T ,;,!- -, ] = -IE d a . L,2. ,:','.2:,s'. ,.: 

1.[-2F'I ' O .liiO' 3 ........ g-~
AE.O9' ' 1:o:u ~i ... .. e e Iod 

and For the ;:ia'.:1 s::ank Ui nc yield Forscs noon::: 

Th ra.iin ;. c nsisted of l ,tu i t: o r'io. anld'..our r i 

hands.-on e r a a. in T.i n :.Ii n e:ic , 

ernablJ.edi the parti±cipantsa to ga~i n ox pnr ienc~:e i.n usEling the 

i i. ti p a,.,, 1ir. 

http:availa.bl


techniques and hence given confidence to apply these techniques 

on their return to their respective agencies. 

A F i el. d .r i 1 V,as or gani .ed to demonstrate to the 

partLcilpants the varioLs ground conditions in relat:i on to the 

various types of satellite imageries which were of different 

r e.s.o It A ons. 

On the whole, the works.:>hop was intensive., cha.lenging and 

rewarding., Hence, the worl:hop has achieved its objective. 

2%
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Mal.1 an Partii.pamnt s 

1. Introduction. 

DuiLF the 0' t.he U.nited SLates National Oceani c: ar-d 

*tmc.upheri!.L Admin~istr.at:ion (NxOWP devol *nced a simle an cmost 

effrective mi cro-computeLcr based drought earlyv warning svatam 

usi;ng rinfall analysi. M'4 tq936, in,.. DLurying to MNOA 

onjuctionm Ic:00.. ts Eom: i a ci! Cmmission For Asia and 

the Hc i i:,;',::.i-. ..... this:d "r- c sim.' ;- n&runl ,c't . ec!::c- t 0: 

ne A in cur:ri. a., .i:r n,. Wd" n, 'e al m ;s. ... i r f. i.nEdo , 

Nepal, Pas-tn, Philic :irs, Sr.i L. :., and Tha i-arJ ... .rch th 
I . !. .- .... ,,- .,. , .•,... . .. 

" droug" ........... i e .... t... ,,.. f "-i. in iI tmram ?or South And M
 

.a Asia whic h ' s.; :nti" .d the Aqr -. _ i. .... as jjt Pro 

gram~if. ['Ic~ia.E's acti- parti cipat!ion in PIhacs T o-f the 2mrc

Climat~ic P:-rgram.an- to fromn cand: rtSC2F QaIha.;ru ;:isui~pport L1LAP 

F-rm of pa,., l . a i.. i. n and eq.ui pmc nt. had rel,.- '. L-v' . i. the 

estabhlihment W4 a task: team whic initi:atead tha routi~ne 

s7par .stlxon 02- a~ monthlI ul~~ cm kno. as the... -brclrcwn imatc: 

£ImpacI:t Woessman) . F.B:Sullet5in.,.... i'].atE .. . . 

Althrouch the Phase rain Fall analysis providis a2 ra~lat±'vP'! ' 

a.;in a!:L. a,,.r; a.:,i F a:.c: iI v". i-cu,.:;"oh a'a.¢r"r , :i -,'.3 , ye 1: p;,,, i. L: ,:}i '.ve-. 

.' : i ."r ma . out. T F.a.cted W,I1 .11.ic , , ... i . a th. 'vic.' ...... 

driougcht: :t§::zcial<i in 1 5rea:& I..J)$2? 5 1<:inill. ztat~.icnc; atre~ sarvujt 

*1, f! ,Fhs so.
1 -,::.... . .... ' F h .X".-SC: :-,t .... .:...... .... r '"I: : . 1" P'... :sc!z a Lx: li .. : for-"I ,c ..... 

http:P:-rgram.an


de i -n.d as an attampt: to overcome th i ' ,.ear<nssn .and al so 

-ur'-ther enhance the progr-am by ut:i ii si n hIO A . RR.. at.iVH.. 1 :i te 

data to provi de op er at.i ona]. i m.-a .ry and veget-at i.v i nde: 

analyisi .. Usirn techni u esr,': developed by the Climati.c. p ionAplicat 

ch iL-I is -eal-timeBr -an of an.d CIArI., i.t poss le t. p:er-Form 

.atel i a mon i _r itnq oF the phenol ogy oF any crop. This

t echnolcc. ' has been !.e.ted e.t ensi ve aa n''(1 pI.ovan sLcc .ssf.l in 

the , el .ountric s cW Af-rica., This technology, Nh n comb:ned 

with the Phase T r.in-a l .-analvsi. .nd stat:ti :ial c-lima:e- crop 

yi eld mode-ls, wouId co;nI. t u-t a s-"t ep F.rward tow.ard' achieving 

the g ai o.f a rel.:i,ablea a-d timnely. too. For crop condit:ion 

W12ssmeW5nh and imp rove Food sec uri ty in the reip ientI ccun tiie.-~ 

The .at..i.. Crop M1oni.tor'ing We;'5 wa par:t of h-e, 

ctvi: ies W- th Phas'e , pro ti and had the following 

ob j acti ves g

±ii) 	 To en abl prt~ici parts to u..ndesand the claracteri sti c, 

advantas: and. lii t. ton of AI-R i mager'. 

(iii) 	 To Fam:l. ai se- partici p"z- w i .h the i.ntEr-prea: i or of AVHRR 

i mao" er , 

(iv) 	 T: iami.i ..-*:i ,:,r.I- i.:.:a. .t withk Li dei-n i a.the... nd LIS o-f 

(v) 	 ", -- r r:..-tr-i: i ci :- i n'. th-e Lec:hri. iiua to i.n:cp'" rat NDVI 

i. n c 	 a - i mat ic model .., 

(vi) 	 To train "ar ticipants to produce ue'ful. .grocl matic
 

as-esmenth,.. 1 -t i ns.
 

The F for Phase I : act i vi lies, 	 LheunI the 	 i nc 1 udi ng 

?:1
 



workshop, "were provided by USAID of.fic:e of the Foreign Di-saster 

Assi stanc_e (OF-DA., and the Unit d Natnio.ns. Dq-vee .. r.o..... 

(UNDP) th rough the E P Regiona.l. Remote Sensing Project (RR5F 

The techn:.-, e'.perti.. wors.:: provi ded NOAA an.rdi:i 	 ,For t,he .hop was. bv 


CIANt~. 

The w:r khop was condct.ed the 	 -n .eat Asi insiut oi 

Technology TT): -. ,-r.m12 June to 7 . 989. Ml. ' ,July. a 

was honouired to be sel:ec:tcd to: continue part.icipat inq in the 

', e c: : vii-.. .:. ani d ha d ncmi n at. ed t. he Fclo.in g. f'OLIr 

art ic .parts to the .,r:'•h-: 

( Ms. Lim H.cn, Chn (De .a,.r.ent :f *Agri:ul r--, 

(i.i ) M.!r YoF,,: Pak W,,in (-,,Malay....,.sia.-n ..q,,.en.r :: ,.q.- ,.:i l ,.rvi.:c
• .. " " !"',-"-. .... 

Hii ) Mr, ".. ,]g i a l,.inF'rq ;N l -a a Met or log ca " '- i 

t
( Mr. : ,al bin Ao - ll -h (Dep.rtme n : Dr-a 5*-t..}.;?TiF dan 


i - .I 	I- " 

The 	f'ull i s part:icipai ,ppend 1...t 	of ",nts is shown in 


2. 	 Incorporation of NOAA Satellite Data in the Crop Monitoring
 

Assessment Process.
 

.A, s : el i te data have sever-a-l i t... ± ' ..c .I-. - -:.. i !" .: .'ti. 

th.:: i. i : ,twich makle em /aluE b n the (rop - i inrmo e 

=. 
c A'VJHFR recrd-s .. .. - For 

5 s.pectral eqi : ' 

-i. sible::, C h.n n re I 

process. The ' senscr el cct ,-o-ma-i, c a.i;-i:i . " 

-	 n-er ER (Cha:-nne.l 2 

http:condct.ed
http:Natnio.ns


m:iddlle IR (Channel 3 )
 

- thermal IR (Channels 4 and 5) 

The First two spectral reg:ions are ideal for monitoring 

cropivegetation on an operational basis. The thermal IR is 

useful :in cloud cover analys:i.s and heince, is used in determining 

the cloud threshold in the cloud elimination process in the 

assesmit pro qram. 

The A'.HRR data are available in 5 operational modes, out of 

which three are being ut:ilized in this work.shop, ien.

(:L) Local. A'rea Coverage (LAC) data having a 1 .1 km spatial 

resolut:i on. The I imit -:ati r-eqardinq these da.a i that at 

they avail al:l. fpr a sn-t "are on 1 v F:or s:. i-act',d por t-i - on)a s..ach 

orb i t. 

(ii) Gilo-a Arlea Coverag e (.3AC) data which hiave a 4 ::m spatial 

r eol ut:ion a. the data ar avaiable wee. 

(iii) Global Vgeetation Inde::.x (GVI) data whicih have a :16 km 

spati al r-solution and are available in daily and weel:: y 

co~mposiltes. 

The DRAGON'.I Image Analysis s.o-ftw,,a.re was used t:o produce
 

satell.ite ia..ari es from 1the NCAA satel.i.te channel data us_i ng a 

ricroa ::cip.uter. Uigi n technique of selectiig c:.oCud -free ar~eas 

of".a o" of" :i.m aq Fcr a reqi rn id then c.mpositin 

tlhem, le prb .,m of :he aver present clud cover in the 

quator'i al regin an ed ,' :i. ryc: be rednc cciiri erab The-.e ma-,g 

products-served as an important t:oo! in analysing the ,./egetat:i.,in 

4
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condi t:i arn changes ti me.$,-nd their through 

The di.fer,:nce in the re,f].ectance of the vegetation in the 

cha.nnel 1 .d.. rhannel 2 was us.eed to develop the Normalis.ed 

Di f ference ,e-getat ion Index (NDV I) which c:an be used -for crop 

mon :i. n.tori 

ND.I = CCH I - CH 2]/ECH 1 + CH 2 

Other supporting softwares were used to analyse the .DVI 

values whi-c.h r- der i,ed From NOAA satellite data., Th:is made it 

possit ~ to ar a the biomass the crop /Ve tation... of 

quantTt , and f ac ili t tes the devel opment of crop yi el d 

modals 

In the ca.se study fcr l.asia, done duri. ,g the workshop., 

the:re were i:i cati.cs of so,me rel.at n:1=sh:pln in th.e NDVI ti.me 

series with the crop grow"th stes as ii .ated in the cr-op 

calender (see .. _endi 2. Th is Ehow'.'ed that there war-. potent:il 

in uj. i r- th i t.chnol o,y Fcr rese ar"ch in the field of crop 

~as'sssen and~z. yi fioreca*-sting''eld 


Despit't...he. p"rsin indicat:ions of the use-ful.rness of th, 

techn,:ique: tc: .s-ed ,..i. . the. . kmr we to bear imindr ;Rhop, Ineel in 

that comp.are-d to the .F"-ican Sahel, Ma . abe: r g n quatoria
"5._ f "I '-,i- h I 5. 

c.ot Lryv, wou ldc, h ve di.t-2er en : ].:imatic a'nd ,;envi r cromern t al 

condi t.i 'i-: t - de !:.ei f munch imale . ,r i mn:.i Furt ro':'[ji 


n
r*.' .n nred,:, at eohbe a {:.]E ,d- ' .a 'i . out and approp ri ia: i F i c at:ionS 

per f...ormed o d : : local. -'. condiions,,to.......he tc.hiquet: t 


http:Despit't...he


3. Proposed Data Products, Flow and Integration for Malaysia. 

3.1 	 Data required for te preparati on of the assessmerint bulle.t.in 

culd be c into the o owi nq,broad]. ,ategor i sed .
 

(:) Cli matol oq i cal. data
 

- rainfal
 

-- t_ o o
i j<:r a.I: ir. e 

The above data w.,oul id be supp]l i ed by the Mal aysi an 

Meteorol og.i cal Serv:i c: 

( i iA gronom:i data
 

- crop :i e].,d dat :.
 

or: : n i n ci.,dencea
- -cro.:, cond i i - pes.t 

. crop di ,..eas u hr k 

crop al nd r-

These data would be col lected by the Department o. 

Agri cu1 '- Litr 

ii ) Satel iito dat.a 

Th-se da:lta wcld,.t, be received by ,.the weather satelli e 

r ece i v . stati. l , ; 3. , l: eofr l c al :ervic -n d 

-ownl].,oadad :into dike.:,te: to be us::d cn d esk.:: tcp m-icro-computeor. 

i :t. n :the Ma.... 

( : v ) Other data 

-irrigtionF fac;ltyt infori-mat ion 

:o b- :rovide bv tie Da t.e.nt of Dra:i nage and 

,rigation . ,.and ( i i . "'r ... ,ct"-f ie.. 

" I..T m of " andt:o be p rovi de, d b y. ./ the.. -t nt r'i. ': I . r d 

http:bulle.t.in


the Direct rate cf National a:,ping9 and Stu-,vey. 

3.2 	 Data Integration. 

Data i nt.gr-ati on w.,oul d be achi eved throcugh a technical. 

co-mm:i, te: : f-.r o Agrocl'1 :Im 1 : mpact Assessment set up by the 

inist", of Agriculture. This committee would be headed by, a 

;i or o Fi o-F ih: Min i " of, Pr " cA.g1 t .i re and iMe commi tt .e 

-m-,ber 	 :,ow ]. c mpr a :: -1:. asen ' .at ,."s f o the various 

ema 	 c th~' integ]rat~ionag~jenc iaes 	 concer--ned. A_ _h ti diagram shown e 
.	 iF B23'I i:'Jn r ~ i). :.It(gc- ,t'.... :CF ll ' i_-t.I: , i . ' 31lii ! e L . hL . (h EliC..!: X-' *Liii 3

4. The Assessment Bulletin.
 

4.1 	 Format of the bulletin during Phase I.
 

Th, 	 Aqrc--C1 aL imp,aCct A~C--.esment iull etin pie.are: montlh v 

F'ha e projec:t co,r :ited : tf e f .,oing sections:during the 

(i ) Sumi ii 	 ., 

This g.a-ve an ovcervi e.J of the weathe-r and agronomic conditions=

durin. the per:od of the bulletin. 

(ii) 	 Weather Analysis 

This sec n r ovided the analy- i . of :h ar a - .Eun-shiqeinfal., 

1.Ni.rL~ p atrmers 	 Ln areaIr ofand~ 	o:ther~a reevn t reora to 


....... Thi ... . ... aso ni..at
s'-.F.-. whether 


c;:;nr-. i : :!.<:,ri 2! ..ae r" 45,V ! j'"-7:: '! 2. -F r-,.:I"!)-'
 

(i. 	 Agr nomly1n,:5:Rapurt 

This E. ,iii on vanriou- o-F crop growth.ect;:i report'ed the stages 

: in !welland 	 ,c tv ii.-:, carr'ied out the irrigated as as.. :lhe non

7 



irrig.]ated ri-c growing areas. Crop yield would also be reported 

in this &-ction. 

v Fest and di..sea-3e ,ccurence. 

Thi s..ti r'eport.-d on te occurenc, of pest .1nd di seases,. 

and est iat:i on of the affected.m. 	 areas 

vi Fabl s that s..tmmri. .-.-_d the pr'ecioitation records, 'iel d 

mo.i sture., i c 	 o.n oad i ndex *, iec.ta'ageg-ener oi nlOi5Ocfl7 pad i and 

areas afircted bv pests and i saes,. folohlc -e t't 

Ttn. l.tin '. ci 	 to the..- f oll 'i n e :AJI ;i -hh aL-r:L buted .f gagenc.-

were invo,: ., v ed in the ronit ri.nq and pl annin g.. of r..... :roduc:tion 

(1:) 	 The Wo:-n.::mv Dti i ,-,n of,' the Mini. ntr''v of, Fi nance--,, 

The EoHi ) --"1Primaomic P airin Unit of 	 Mini 

Sii 	 The . aysi a. ,-'qri. :.tlt..ral Develo mpner t
 

Aut ho<zr'i ty.
 

(vi) 	 The Agr-ic,-ultu.e-, Department at the state (regional) level. 

(v) 	 Natl: ..o'na A i L. aw -d.,
 

*',,i S'-,i.. +:.... ti F),r a-:. ,nn 

) M1inistr of Sci a, Technology an nvi r onment. 

4.2 	 Proposed changes in the bulletin format.
 

In .+l , the vam. bul.-i 	 i ,format-'ado:ted wi th 

r :,vi"r-

Lh ,.. ,:: ns t.:i. 1.1 added t:he 

o.m mri.nor c:'h hihi ii-r ora::. the now.. .- ']. c ,,-. d 

dur'i t " - p. Th -,aw "a.1:" i w--. ,. to 

.:i
 



ul..]. l. ati "n the ow t'ii1i FcIl :'ing 

(i) k.o:-s-ati n:n,/bi:_-,mas.s conditions, 

-- Eh:i , . 11 n"wai. l:.h e vege.tat i,o /i . based 

: i l: e . .n .c.t y and riDV I an nly" . s,, Col.our images of c:ompo.ait a 

- o ,a-. /L as o'n 

.
a.i La pi c:tuLreE and graph of NDVI ti me SE'-ie- mi ght On)

:in c Lud e d. 

(i.i) Qu,;annrtitative YW..ald Fore: cast.
 

This; -ec: I :_n be :c,i Luded the bu.ll.at .i v:ided
on c. in pro that 

r.-'.l i abl e v:i.a!. d modals can:, be deve -aiped, 

5. Plan and follow-up actions. 

The-,f-ollo wing cl: w- p a,:-tian ,w..ou.d to takan in Malays:ia 

5.1 Installation of equipment. 

Malsavia w. b.e, provided two f t, ou.d with sets e;quipmn and 

o-k wai .,, oin 'a:h ,for th, Departmeni: of Agriu. c: utu', e the 

Ml.aysia n Mt:.aor,- Servce:. E.h ofpi,. E:a Ha!t , ,.i n n: conai s'L 

"f" a.n NEC M t... .y c [ I monito ,:.r and a "VGA Wondel r c ar'd The 

acuim t .- ': - abou two w.;-eeks theare -. to by dsa Ii v,a-d af :er-

pat~ c .- h worksho.3 They- will1 be? WtaSlle in the rmt 

spetiy dpatmetsonas aterd*ivr P.-,.7 osibl rouided 

rt-: :i. r,-e-vTrit,i:tha:i.,'--c 4c-, , . :. .-.- i: j ?r :.hAe .r :campati -

We and ofi. ci a,.. ,:Jc. ap a::.Tpacit;., 

Al1 thCoug..th LheeM aaysi an tMetIe-.,or*i (.rvi.e a has ar! 

a.isti- pers onal ,.c,::,u. w :.h su.i :i. i enr dd s: capa i ty to. omp u,. (. sl. : 

http:bu.ll.at


handle the data processing required for the satellite crop 

monitoring prog r am, it :i.s being used almost exclusively for the 

CL ICO'. p-o aiect being implemented. The ex., isting disk capacity 

is certa in ly not suf f ici en t f or bot h he CL ICO M an d t h s-atell it_-e 

data procs'..s:ing o-F this program. Hence, the assistance f 

P./-.I'INheA in upgr-adng th s capac:i ty or the acqu:i,rinc of a 

separata E!.J or the prog.ram wi], be requir,-ed. The Department 

of Agricu.lu. fac::as of similar Te exi sting.re probo.ems. a nature. 

c:mpuLituer fc:ilities ar-, n:: su i.cient to hand].e the additional 

workload -f sateli:te imag ery"V proce__in. S:imilar assistance in 

ti. ae from /.O. f.r the Dear-tment..- of Aiculture are 

5.2 Installation of software. 

install at i :n of the -oftwar,s, DRAGON,, MIC',EGI and other 

supporting programs, "e after the installation ofwill performed 

the aquip:-.,
 

5.3 Downloading of satellite data onto diskettes.
 

Sat lite ,data rec-i vad at the Satl1 1ita Raceli vi ng Stati on 

in the [la] a'si ar Meteorc .,ical Se.rvi cea ne:d I:o be down loaded 

'
 oi'Cer _ 

Fr h tim bL ing., i. a not certain wh.the r - . l .i.te data 

r.acrdsor. at itE.h ,. a a.-r . 1 data c-- not. 

onto i .. ::'etLe. in to he used.- - ml cro-cc:rrput ir E\5 telm., 

t HM .. '- i,:n ev 


A ampl.a t:ape reco-rde.:d IOAA ,. dal:a t. h.
with HRR w..,s.,e I- .. .IT 

compu:e-,r ,: n t cr.. I l: oif : di. Lt.a in . Wepax, I: ,-rtm -::;'- - i. .. Pc wer,'e I W .'3: 

I B f-o r-mat: ., there w',ud b litt . e prob lem -f dowdn a, i.c t.the data 

S.)
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th- Perkin-Elmer" Mini 

the assis tance provided by NOAA and CIAM,, If the data recorded 

at MIS are not level 1 B data then the M.!3 wou ld need to upgrade 

its satel:li. ite data receiving Facilities. This would (dep-end on 

the avai.,labil.ti of Funds From the Malaysia cent-ral, ag ency, 

fail:ng which the alternative would be to make 'arr'angement s with 

the Thail and Meteoro].ogical Department For a copy of their .1e! 

I B data on di sk.ettes to be sent rout i nel y to MMS. The 

cooperation from the Thail and Meteoro. olgic al Department and 

E CAP' assistance on this matter would be very much appreciated. 

onto di- .tte. using " MS compu:m,'t.er and with 

5.4 Establishment of Analysis. 

W'. C, t- miaFps amgr r data iIor ato fr e: p.. und .lt,: t 

setting up of c'iteria Oar analasis is to be initiat ad by the 

Departme.nt o f Agiicultur./', 

(ii ) Tet ing o :nalVsis t,echni quie on irrigated (project) areas 

where good data are available. 

5.5 Technical Mission 

o ensure the smooth imp].ementation of the program, a technical 

mission to Ma, ays:i a between mid November to early Dece-mbrr would 

be of great assi stance to trainees in so]. vi ng -some of the 

prob ]. : weulsd":. U be encount1:ered or in the F in aisa i n: of any 

mcdi .f i cat I ons- to the - : war :, 

5.6 Evaluation Seminar
 

The progress and eva].luat ion o. the imp].ementat ion of the 

11 
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program Loul d be presented in a seminar sometime during 

March/Alpri]. 1990 pending on the recomendation by the Technical 

Mi ssi on. 

6. Conclusions 

6.1 The NOAA satellite AVHRR data such as GAC and GVI data have 

been proven to be very useful in detecting the changes in 

vegetation cover in the African Sahel regions. Attempts should 

be made to use these data to the Fullest in this region :i.n v:iew 

of the fact that they are readi.y -available, relatively 

:Lnexpensive and cF high temporal resolution. Ex.perience gained 

dur ing the w:or .:lop indi.cated the p.ossi.hil. it.y, that the techno gy 

o, s.ng the NO sate.i..te ,,HRR for crop mon:itoring. coulc be 

applied in Malaysia. 

6.2 The rice growing areas in Malaysia are generally small in 

area. It was felt that satellite data of higher res:ol ution like 

the LAC data would be more effective for the crop monitoring 

program in Malavs:ia. 

6.3 Attempts woul. d be made to incorporate the technology aqui r-ed 

ou-i ng th o..orI shop to improve the agro-c:l i mati c impact 

as,.ssment bullet in. Ne.-ar real-time data from the NOAA satellite 

wJould make it poss:ible to :ralparQ early N arnings should the need 

ar ie. 

6.4 B.ased on the exper-ience gai.ned dur'ing the workshop, i: w,.as 

•fel tlhat the e. :i sti ng computer faci li t:ies in the agenc:ies 

.1
 



directl 1y .i. 'lvedin t.he progra-.nm arE re.L su-fici. ent for the 

additional s-ate.llite data proce:sing required. Assistance in the 

for-m of upgrading the existing facilities or additic,nal equipment 

would bbe e'.u :i red -from ESCAP/NOAA., 

6.5 It was -Felt that the wor-kshop has been ver-y intens:iv, An 

extension o-f the wor!ks-hop per:iod for a fLurther two weeks- would be 

j.ust suffici to. cover a 1t he harnds-o-:,n exercises and to c rry 

(ut fool -proof test on the n w developed soFtware packages. 

Nee..rthe .e.s, the tr-aining wrr:shop had been very challenging,, 

of en e:cit ing and ener ally reward :i.n , The ex: p'-:r:i. ance and 

:echiqL e acquir...,d during .his f:ur we ek: w.lo:rk.shc:p woul:d ce. rtainY.'' 

'I'- '". r-I Ii -- i 1lh3.1.:tii c impacIno, Assesse.n-t "C

6.6 On the whole- th transFer o-f technical knowle dge has been 

s.sfl
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QDUABTR W,".SE S .... 

ID',V'I Ti me--Ser i for Kedah, Mal aysia. 

I ,,. : . i ... 

program IhosenThe area forthis the MADA (Malasian 

Ar icu Lura l Devel op men t Aut hor it 'y ) Pro.t are which has a 

tota. physical ur 124841 , oln I.of hectares out whi c-h 

93107 hc:tares wa.re cu[ t:at\.e'ed wLh ic (Land ue reort .974). 

The p:'-:j ,ect area wa . r igated w. th watr fm'-, the -edu Dam. 

Do,ub.l.e ,j ri:.ce:- .:.,,:I . ,..i ar'e:acrapping..,of!,,. w..an. ,pr-acti. sed in the r:n. rc't1 

;.rc ; .: .T .... .. 'J.. .. ~ ; ".... ' L7.-* I : ; ,'I.:i'... ... ....-B~K 

croa Gch.....,...e: ,"a..T ro:-f la-c:ted theUla ThT, =.,-du].w: i.n; ,..ro:p;. c.a;len:,-da::r 

attac dl5.:.i(,i. gur.. 1: 

The IDYI ti me sari. would,is sow]he of Lath t he main 

eason crop . e1 I .elathe of -seao, crop., -or i :sta.,nce.,, i n 

190., Lhe mai. r eason :ropping b aa; ,dur i. n , tho -:i. t week. o-F 

March 9. nd stng ... dulr ing mi:d m 9;6.a. h.rv :1I r:oi'..complet1 d Nov ! t7. 

The ,f., -. za;.: or; s:arted i.n oe l"r 1 Sep mber -6 ard ::om 1 e:ted 

p .. =...... ... .... :e rio M w:erI. rprE'ented b'.' pod. o s OA:A!, 

-:-B, CUM DUD and EEEE. Ti-,a.: ;. poly g.orn He-a mnutual].i.rst Tour i

1 us:i, areas :i the ADA areas whil. :the EEE polygon: lmo.t 

-.Hl .hecover i hol.- ch:eF .AD, pr:jec:t e. 



The NDVI of polygons AAAA and BBBB do not relate very well 

to the biomass of the various crop growth stages as shown in the 
crop calender. H-owever, the graphs generally show a peak/maximum 

NDVI during June which correspond to the maximum planting (main 

season) for almost all the years selected. The next peak was 

observed during December when maximum planting occurred for the 

o1f-season crops. 

The relationship pattern between the NDVI time series and 

the crop calender are more significant for the polygons CCCC, 

DDDD and EEEE. A possible explanation for the difference is that 

the AAAA and BBBB polygons selected covered relatively a larger 

sector of lands than ricecrop other the fields. 

Although during March/April and October, flowering and 

ripening were at their maximum (March-April for the o.ff-season 

crop, October for the main season crop), the quantity and quality 

of photosyntheticallv active biomass during these periods were 

lower than that of the earlier stages of crop growth. T*hus the 

NDVI were lower during these periods. 

The variability of the peak/ma.imum NDVI among the different 

years could possibily be :aused by the slightly different cropping 

schedule cr the occurrence of cloud cover that could not be 

completely eliminated during compositing. However, this need 

further investigation with data of a longer period before any 

concl usi ons can be made. 

3. Conclusion. 

2 



The above study using only 4 years of NOAA satellite data 

indicates that there is a relationship between the NDVI time

series and the cropping stages. However, more detail 

investigation with data o.- longer periods are required before any 

conclusive results can be obtained. This initial study shows 

that there is potential in the use of NDVI values to correlate 

with the crop conditions. 

1/
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Appendi 4.
 

AGRO-CLIMATIC IMPACT ASSESSMENT REPORT 

( NOVEMBER, 19S5 ) 

DATE ISSUE : 18th. DECEMBER 1985. 

SMMARY
 

North-Wgestr Feni nsul ar M4alavsi a 

Fverage rainfall amounts of 200 - 3)) mm were recorded in 

the region. They were sufficient to meet the water requirement of 

padi in its planting or initial vegetative phases. 

During the month another 56,557 hectares were planted
 

bringing the total hectarage planted to date 122,373 hectares. By
 

the Lnd of November about 93% of the total paddy area are already
 

planted. The crop is expected to continue to grow well.
 

Slight increase of the hectarage affected by pests and 

diseases was reported 500 ha. 

Latest weather reports indic:ated that the first part of 

December is relatively drier. 



Weather inalwyis
 

Above normal rainfalls were reported in the MADA scheme
 

while near normal rainfalls were recorded outside the scheme.
 

Average total monthly rainfalls were about 315 mm in Kedah area
 

and 210 mm in Perlis area. The agroclimatic indices for the
 

period October to November were above normal in the Mada scheme.
 

These rainfall amounts were enough to meet the water requirement
 

for the paddy at its planning or initial vegitative phases. Mean
 

daily sunshine duration of the region was about 5.5 hours
 

More areas have been planted by the end of November. The
 

total area planted to-date is 122,878 hectares which is about 93%
 

o: the total area prepared.
 

In MADA. another 45.690 hectares were planted during the 

month, bringing the total area planted to-date to 90,827 hectares 

which iL about 95.8% of the area prepared. Whereas outside MADA 

the total area planted to-date is 8,815 hectares. 

Pest and Diseases 

No area outside the MADA scheme were affected by pest and
 

diseases. However the area affected in the scheme has increased
 

from 127 hectares in previous month to 500 hectares in November.
 

The major pest attack was from rats were approximately 224
 



-, Thce detail!. of these pests anci diseiases breakdown are shown 

in 5. 
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--- --- ------ --- --- --- --- --- -- ---- -

------------------------------ --------- -----------

Tbi .- WONF1.I:FYI 

AREA RAINFALL (MM) 

•Mean fRange 

MADA (19 stations) 287 200)-389 

OFF M-D
 
:i) lKedah ( 7 stations ) .314 198-449 

ii) Perlis (6 --tations ) . 10 156-258 


l'0, 2A YIELD MOI.ST.IRE INDEX I 


1I 
AIREA Mean Rang;je 

YMI 

MADA ( 19 stations 55 410-96-


OFF MA'D,, 
i ) r., ,7 stations ) 66' 515-91.2 


ii) Perlis ( 6 stations ) 4 29 . 3()9-591 


FERCENTAGE NORMAL 

Mean 

133
 

119
 
. 99
 

...----------------------

YNII 

. . .. . . . 

Mean % Mean 
'.{Normal L Percentile 

1 % 78
 

1I %%X 59
 

92 % 44
 

* 



-- --- -- --

Table .	 WENERALISED AI'ISON DEX ( 9I 

AREA 	 Mean Range . Mean %! Mean
 
G3I Normal; Percentile
 

MADA ( 19 stations ) 344 20-537 130 X 79 

OFF MADA 
i) Kedah (7 stations ) .3.7 189-477 108 7% 57 
ii) Perlis (6 stations ) 215 . 154-305 91 % 42 

-.---------------------------------------------------------------------

Awig It ONA 	 M ALWA A
 

Fable 4. 	 PA(D I g-,CF.I.bl-"-E- I N KI-DAH" ND F'ERLIS8- ' 

( MAIN OE..uN NOVEMBER 

T 1:1,,.... e . .. .. 

A REA Under ,F anted Floweri.n Matured Harvested 
F'reperation' . 

ha a. 1 (ha haa)	 ) 

94787 90 827 	 0 0 500 

OFF NO-8D 
i) Kedah 27,911 23,236. N.A. , N.A :l 

ii) Perlis 8,815 3..815 " N.A. N.A. 
' -I-	 .. .A--- ---- - -- ------*1- -----t --- -- -*---- ----- ---

'1/
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AREA AFFECTED iBY' PEFSTS AND DISEASES 

(Hectares) 

AREA MADA OFF MADA
 
PEST ?. DISEASES
 

KEDAH I PFERLIS
 

I. Brown Planthopper 7. 1 C0 

2. Rice Blac: Bug 91. 1 C 0 

3. Stem Borer 87.1 0 C 

4. Leafieder 56.C9 0 0
 

5. Rica G.rain Buq 13.2 0 0 

6. BIa sxt.1 6.9 0 0
 

7. Bactw-:ria Loaf 1. 00.1iqht () 


( . C " ='..... : e \ hi:Z C' C])I I . .,:t Str V i 

9. r ow~lnOp t 0.1 0)C 0 

10. Rat 223.9 0 

Totai 500. 4 C C) 


