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IWATER CONTROL AND DEVELOPIWNT IN 

THE CBNTRAL PLAIN OP THAILAND 

by 

Leslie B. Small
 

Introduction
 

Water control has long been an element of Thai agri

cultu're. In the northern portion of the country, small 

vl2lacgo-operated zrzrigation systems are believed to have
 

2
boon i existence fo over 600 yaas. In the Central 

Plain, cana2 construction be;an at least 400 yearcs ago, 

although most of the early canals were dug primarily for 

transportation. Cons.truction of the existing water con.

trol facilities in the Contral Plain began about 1890, but 

the bulk of the coJstruction has occurred since 1950. 

The largest of the projects in the Cetral Plain 

is t4hat known as the Cz':atcr Chao Phya water control 

project, encompasoi - . '-otal of 910,000 hectares. This 

is appr4z:ay ' the total of th(e... ;cant of area all of 

State w .t.'*-:., coInt(. pro-ects, both 3and planned, 

I
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in Central Thailand.s In 1970 and 1971 I conducted research
 

in the northern portion of the Greater Chao Phya project,
 

to investigate questions (oncorning the success of this devel
6
 

opmont project.


Much has been written regarding the meaning of the term 

'devalopmoiit". Without denying th. importance of the issues 

raised in these discussions, I prefer to avoid them in this 

paper. Most people would probably agree that the primary 

function of an agricultural water control system is to In

crease agricultural production. Increased agricultural pro

duction Is, in turn, seen as one aspect of development. In 

this paper, I consider various questions deal.ng with the 

effectiveness of the water control system in Increasing 

agricultural production. I am thus o05alniaing quostions 

relating to one aspect oi the complex phaomenion knovm as 

development. The construction and operation of ater Con

trol dystems involve other aspects of development as well,
 

but an examination of them is beyond the scope of this paper.
 

Conceptual Framework
 

In a 196V study, Jasper Ingorsoll presented a con-. 

ceptual fran ,o c to facil an examination of all 

aspects of the ioasibili-y o? a proposed a,tor control 
"
projecll.7 Th s "" .
 

OJe. This ftamewo k also usefCul for evaluating an 

7isting water control system, and with some modifications, 

1.will use it in discussing the achievemen.ts and problems of 

the Greator Chao Phya project.
 

http:achievemen.ts


Ingoi'sol~ identifies three "sphereso" OT systemIs ,ihich 

are invblvod In a water control project: physical, economi.c, 
and~ social. Ho~ doftne The pIhyzical zyalem as "a set o 

ortgyaIzt~on of vaug cultr effc.t I. t o material 

izationi peop.1 achGA to -v-. gc~als." Ovoul 

each othier. Z03.izfoows: a.,-,. 1 

~t -)iz2 

r~wtov be ~ic ~ ~ ~ tilhe 

0. Y-r 

T..mzdC:I'C . 0 BM z:3s es 
£U.~* Owi allZ 1 sys -

M.-0v~?31r~Yaj0 Z 3 Aztku a ve -. eccP~nconce~rns 

VQ~ ph -Icaa SyLt.m does niotdo 

pozae On t 'ZhZ1L4 0-1 u~ La'&..7..~ Ango that 

eivo- h~ systemn. T'tA point is discustie vio _ z be
low 
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In addition to thp three systemrs ideltijFied by inger

soll .1 vould add an agr'onomnic system, de-Find 	 as the inter

ith the physi.action of tho farmers' agricultu~al -a~ti~ 

Plant g~owtvic.cal, chomical and bio'.Logical. fac to-z p.tr oni 

icl~ude's the i_~at~ fco:igptcnThis oyseru1- thus 

with clima-tic. czors (such as -.aiial 5.ht a-,6 iapdr

and insecl: zadci ea'J coad.tions.tur~e), zoil ccndition-As, 

This agronornic c-yz%6-craiec aad iz. affccto& by~, ach o-F 

other three sy3,t.emj. The coi-ipcx Jintoractions ol thneso f-ou-. 

systeins C-re illustrated ;cheaticajfly "L ;,7;ue1 

jAgronon-.c 	 -' 

s~ne are of greaterwithin the c~ctrChao Phya:. projoct , 

arei several ph-k,.71~ ~'c~~~portance in 

cal anad agxoi.c n3.kens ;zhch heave had a -aai'o:-. impact on. 

tho SctivK 0h1ee 1.ements GoLeconomiac In followvig 

discussed. the physical ad agronoimic systei-is are rjO-JTs1 'Ah-" 

c 

http:ph-k,.71


is followed by a dirussion ol the -m--ker in ieh-lch -110-~z 

tors affect tho. -eonornic systomi. Finally,, some of theo wc~ 

act~zons betwooii these Th-cee syztzrns and the socl.al sy:;tcm a-reC

discussed. 

Factor's A~;'2gthe St"-ccoss of 

The Grcai ox 2h 'Phlya Pi -oject 

Elom~entsoi h -4c: 

Tlx-re- avo two raho-2 6. 4 -':e nuZ.n uxi 

watar cont,.ro2 in the, Cc~mt-.:a"2 P..a.n W tsoo eCcon.-

Trol is needed (1) ',:o p-rvo~nt so-jious iocdirg azd prov l." 

drainage of exfzoss waite-r n& (2) t-O 

vide sup cmoA-ta.' -water du"iag peozwhon C aua.~:Y~ 

-Fromitef~~s ~o 

o:F water (frm a3.3.l anid nonidal. iudavioz) is --aad c l~ 

In the ch- ecsar -'-C rOV.cl(,ir'iaZio Z -- Viuz 

of the waltQe Tzquirod fZox czop prduc.P-o. ar;,the ~~u: 

wzater Colntlro2 fciitir S r'equiredi -5or tw%.,o situaltions 3xthe 

notz ~dcn 1.c al The styuctu-zezs oti the Greateir Chao Phiya p : 

wlere desiganee. p~rarily i'or Wet Season ~trControl. i~25? 

the pfsla decade, howevor, tho ph-; cal lvl nchs 

gradual. and partial. i-oI.-o-ward.one which -would o 

suppor't dry season p.,roe-cinl 

Th~ ajo Cai)Aiosof ovig-nal systc 'tp~.sicl th, 

consisted of a diversio-. -~'C Chao Phya river' at*:acros the 

nor-thc-,6r t,'.p cor' -t.!i- C.itral Pla-in, Land a xtokof prinary 
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and secendary distributi5oi canals. These facilities dive::

-prt of the wa'cor flowing in the Chao Phya rivcr and d5istbt.,:c 

dist-vibutho Cev:NI.aI Pla1i. Thisit ov~er ~a larlge portioi- o'f 

tion revults i.n so-mre reduction -*;M 1ocal -floodV.g anld a1ZO 

Zhea ' p1Li ~e r~;provides areas far from 

-tP'2 h,,ve boon~~at~periods when the aupply wvx;u.d 

-As~ tho sys to u was ina cC ~-Y. C,4- vl::I C"I" Ccilloi 

atrol. go~evJ y Cknd at AIe I wx"h1 !0wa 

discht-iged tth.'c) L'v, AhnoZats o:Z the dis-,-ibuwion c~Y 

Fromn these pa-Ints o-L: d;2::,rage, wao'flowae n 

ia.3Uod i2~2 c'.hQfod1 -o a-;othe:x d~vidu.In 1Ukicon 

0i$~I~ zio r~~21:to~teo I c~ 

161=*0voi1n~i~Q1 V~Z 

fam~r 'hsa 

7aZ2the 

Plal-,Mvz .lxo Teoin-z, 1!7. 

additiona% aict,22c~ ch;.n~ to --0177:yhew a 

cloo U-,,.e iuliCc r ~ ;ti ~ada iiAanc i,, n C ,Cu 

.g ~icy bsacn -4-Ow."._zhi! pul- "A*zIdit-che5 on th, 

In !"mog voT7 dw Ovhcz -ora.7ug "by .theOst~blished 

Of d~ths rs adve'-O%mors. Concerned thal : 


ot h ~o~
axxctizig the ~ t 

I~~ Lt~c ~~~~ uib~~r~eie ou ::a-

.3G-aC~to>hesditche-S- T!~s -u-- coiu :uCi,, in zL 

-Ml f~and Dikcz progxr.m. But th 

adequa-ze _-', de.7ivoe: wal~we "Zo the fdzYariici. Aind icyof 

the d-itches which the govorwient dug do i-ot function, eith,3Y 
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because of deficiencies in the original constv:uction, or beca...: 

the farmers have failed to maintain them. 

A second zhortcoming of the physical sys'tem is its in

ability to remove excess water.-fro.a the fields. The original 

system-i aid not include a ,,k of',' cainage canals, althoug"h 

plans eXist to p-roviLde . s &ix-rL o2 :3uch canals, and 

some construz-.oon ha. oo . in ::, ce.' years. BuZ 

even fo.loWI-ng #]he comp! '-Ion ol thoze ca'.al .matesy 

50 percent of the project area ,a"3.2 continue to flood to d ptL. 

of irom one to thyee meters for a peri-od oi seveara onthn 

during th wet suason. Tha dischan'',ge ca,pa-.,f of t-. :",.: 

rivr Sysm -Is ina ua11r6to handle inpr,-ascd o:cd. e tae voiuml 

water that would vesu'. if the aren drcrahaxl anld the'o' 

vision of addi.ional discharg e caacity would be prchlhiticly 

expensive. Drainage of this aro&a .Uiii thus remain an im

possibility for thefoe .e future. 

A third limitation oft syste.I Concerns the 

amount Of water which can be mae available for dry seasor, 

irriga. ion. .- which no- facilitiesThe o-ayem had -for 

" - - p -much water 

could be civerted -oh:e main f:.vc'" during i:he dry season. 

the storage of vi.'te .as only 2.e 3poi.ov ib .s d ucY se ason.a asou. 


l, o n riverConsider.ing the ver' .o ori: £.w thz duVinIg 

this port-eu.c~n::, e com'ing cia:.,,s on this "" 

foXr pUrpOSC,, G a a 't.icn d con ol of:",lt .... in-rusion.. 

,a':r .7t. made -For dr- ,;r-asc,-)was available 

Storage o"'!,atr first became possibleo follo,ring "Che completion 

in 1964 of the Bhumiphol dam on one of the major tributaries o:) 
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the Chao Phya river. Although this did lesu: In some increasze 
in the volume of dry season flow in toe Chao P1iya, the dam has 
been operated p-rinmarily for the ~,outo fe. ctr6-c po-wer,
and only sucadQaily for 2~~t~.~~;~~r 

2 dry Seasorn 

releases of wata-, have boz~a Co el;k lhe a-mounTs
 
origInally anftic.Patod.1 Tho qua..-JtY 0?"7c aa~
 
dr7y scason i J-oi z1
a'Gn I';nlc er 


The f~ourth major litzat:ior of -C.he phy.oical 
 y~~ con
corns its capacity to ~v~ 
 water JAn the dry season. Tile
 
project wsdesigned zo dclivar -w.-ater during 
tkhe ~' soacon,
 
when a 1L:rgz vo."%X"1 OIL wator. zmoves thr ga 
 the~ ca43. IIi th
 
the much smalLer Allows 
 tha-C occu-.-

-Ah ed--dur ,a-g season, lt Is
 
not al'aaays possibl~e. fJo-. the wat 
 t10 ba 3ioe by griait.;7
 
A survoy coziduzet:d 
 by th Royal gat-on ar-i"ont in 1972% 
suggcsTd that only about6' U1 jprcanzt of the area I'M tho no-rthern 
portiol of te rot-Chao Phya pt'oJect could be served by
 
grav4t Y 
 0cibzO dulrina tho,d-Y cason, 

Blemenzzol tIeP 


Throughout -ho ~t~a :~d txn r pr 

is that of a szi~go crowp o2 iani *c digth
 
wet seasort. In pa:'' t'hfs (:ro9i1'spQ:rn i-god
o3 .n 
sponse tx the yra~c 6-nr±3d ,,-;J1 condition oi the pvojoct areQ., wh1Ch -1F0 di±n:y Inaor~Co 7h7 U2-1.2 

of most wps-h tVhe 2~t~:etoil 0-:' riJCk. Ban eve;- _10'a-uralrice ccrndS..-.Zi.-s a:, not irey ao,:.-X* ar$
 
cular, ~ Aeas Ah 0 ~ r LL. n 

and in tho tinf.g and ',ctoat oAf thv :ZloodirMg, EeriGu crop dal-.U 

http:ccrndS..-.Zi


ures wore xfrequontly encou-a.o-red pr."!or to the const~-uctio± oJ^
 

the project. one of the miajur recasons fcox the initial efforts
 

to deve-lop water control 10aaites In tlac project area uas
 

the desire tco "staabiiz&' c,,o-f. prcduction, . , %'-o reduce the
 

serious cvop : utv,-s thaLt oc.'d y&s hn;tural.
 

ifa1t*ar condt .o n z; "u C 21 S' G.a -r ;
 

project has beena quite uc~f~§l~M;i:;~z ~ M
 

anialys-IS of tieseaz 'a~

indicatoo -t;hat inmp- 4-ocI, o2waercodL.e' in:.;
*. 	 mt 

ancd vc:VyC; 	 crop d;. cc. y xz'C~ 

in agm:.4cu:l-ur a 	 p'&c.Z 

s~o~ic' -. -2Las soe~Ousso:- .m'Q~o -p!ten 

Probably uie -.rujontac E 	 'a;; or 	 Ze.zn~m'th 

cez~.. o'hcayCl.ay soi z 6-;4'cXx Zarc eiOlt-a.the vaural 

!.L."; 0 u, Id ".a .avga dctl:f'C: 	 S0~~:S~ ao~ax' 

Ublt ZC~~, an C.twop. 	 wS-z b-	 peof 2 laes 

Acla si IJ~.;' z-..- wio.s t :55. 'or irvvzJ 	 ro 2 

wlhile -4u*s 1 area OMPI 17.ie 

una-uizb3,e io-I: lxrigated prodceuction o-2 u-pian w-_ops. 23And 

:h ha 	 zrp~~ 

http:o'hcayCl.ay
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experimental work which has been cunducted to date d0MonSVt'Cte1.S 

that even on land classifiod as sa z-Ifac-Mr7 for irri~gated up

land crops, the successyfa pzncdua-ion of sum,,h crops ?oquiras 

24 
very careful water contyoj. anamazin at ':Iio .'arn- lae:!. 

Anothor potoatial. :-:-- r2~ec o s;o.3co.1io~ 

conicerns th., 0.'ct w fa.wof '.OTpeP yle'arl 

Such a croppirif t:: t-wzo e 

virozaant r-Ung~ rgioftc7,0i: and .11,3 Pzt :rmiz 

the soil tLo becaono -6ho~eough,,A 6-: -t air/ 'UMIO durnI 'h "a"~ 

Over a oz- h~~~y , 2opaylod Ma: i:ou2 5 to 

whether orno cont iLnuou- dci&&L:'.o cppi ' vi~'~ce on'- th C 

of the project a~ea is caie 

There a-&e ovoral a--,oncm-L fttors wh_ ihcrnl 

!imiit the po:si-_.Ies 3!E 6,7- zci~zi oi. N'zv 

have booni -fou-nd to bo n. ~oo s 1x)oi~blom g::': -''ka crp 

in the dr'y o,-son. And ther-e I's i~ ~ at 

concc~ning hc best c~ulu"'&a. p ctc o- rouzi' g L; 

land cropt under 3rnc~~ in thc r:~ ra so..n 

rathe? unsuccrcssful Offo~ts ."o cc.zit anc'yp P' Z-o~lcnofl 

in pilot arcaS can be iZn Part- 'to lhsack of .w 

ledge. 1-L is ::oasoinab~le '60 cet that'Lft'Lp<ae 

will be overcom~e as more Xaowlodgo is gaiacld J.o~~~tU 

One va3 " C.r a:on tho a oncnac h'Chmoiia c F -' v-~t~ has 

takeri plawco %-i-, n thc pusv': dc,--, hz b,;e bvobol.- t '0y t'h, 

deelpmt ~'i a~:~~ of2 rice whiChA. "-'e highly, To

sponsive to 2rlieand which arc not sensitive to the length 



of day. These characterist-Ics give these varictios the po

1.eatial to produce high- yicJRes Ia bct-- h 10lat azadchy scascas. 

Greater Chao~ Phya c~ x, .::: oni the7jroc :i: 

extent to wh,'A 'c~h 'k'AOS- :Z.c: 'c.;ZL; .A ;: 

All r.n,7 ti. 1, - a: 0 L v±vLZ 7 J0~S 2i: 
c±a'best ulQd 74g~~ 

on the :I-01d J S e aY .b.y det2cr:c , 

Oa I.ho ba~$~cA ~yl~zj iaaw~ 2.c~ v have1-! 

*10 

'Fo oyzL c01c7u6L .- rl ci:za, 

~~~~~~ 0IC2X[j) .02 aZI.. CA~.LA~ 

Nr , C'0'dnpsl,0 

i~l ZhclSa'-Z~1~ c,,-.Icould -2A Nui~~iez for the 



Zt*mintactofhys,_mhe an Le -'k. 'l10 E,.oi ",c , 

o yRo ,V.atpnc,.ogg- nc~oda faIm=w 

V-. q. tIn 

o ths ,%he c~&~sm~o~occ-2.cadcL 

Onate C410ohsytem on ~dc-nou6i'2iahoa ph-v:ic.!tmd 

t~he ''cquoc~y aaid ext-civk: o? ~ zo crop dsmage. '1hI-ha. 

z1'-~t.' 22,12:hzc has ~'t:din 9- e-: ca-4 

f~~A c-1) U v2gi 

coindi ons 5.11ce s~a. But. 2 apvd Con

ditions wo~ea th"IS . fli2 (-~a.:o 

:carm s *;icss -- did 11-t s. fc a 11- 7-ho' ab 11 ity 

,'-0 CmanLr-. ,-he volumuc 0":L~G OnL 0"' tile 

tind:ag cif its a-eival. woi:ze iizca2 able to reap 

"-he wet. scsnbneiz; h. wa-er cmatro* 'o~c wichout: 

changing -their agricu1=tui'; practices. 



One oxcoption to this sttvrLonft coyico~a tiho :!avaers' 

metha~ds o'4 p2anting' ice. The urv '-cr coriltro" p'ject appears to 

have suaGc- a a a~ f roln pYnzvI l" 2 i0b bl- o~d-r-t!0 ' P 

thScZ ict-l l -. ud by 

Ja- S I/b 

lap-t of3 tio zh-O3~~fC 2Zet cG1"ol O P-Ov-.C d "lle 

zoc~oo:,,-,r£ V.l- 2 b.e T :-1;C v 

chAmagz *1-oP-j on7 

by*:~~~I~ig ~~z z.J: icwi 
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Basedof these var'iot-Ies scom cq1aT.mics of tho pr~oduction 
a2'e obt'finliflg 

orx d -ta Imm ono study, 3.1. that 

-pr % ighor -t-Ita the 
yiel.d:- %hich vo, on~ th~e xeG' agl, 3.Q 

h 
yia~ds o-'9 the local vziotezc. costs 01 -rLo 

toa~~ co .vcurrcel In 
X101,1 vaiitcs appex:r to Ibo, z~c ~zO 

:~~ O.EtiZAC.,o~ 
411- pIOdCeiCt.3Yi of -,.he 

Ox re2U!= c( ~.fo-3, -'ortY 

~ic fAhcIa''~s~OZIL&RtO taQ ln,7' vo70u*nM C4 C I i 

h-1Z of-'Oy tfl o
bo .. 

-tf a *nge to the
'tihe la inn ~ l 

hme~ or~feu tiJr'*S zhe InargiLial."i~I..b be On -ht; odC-Icf
S..-Ila 

-Cost. 

It 
of .t; ,appers tla. 

in erOraOmi Con&5-4!ionm -cihach PhD
and good wato:T C011izo:L vulIs 


o*!a, :ooft
vido, a s-om :"n:i 

Oz Phy~av s ~has oU7.C" O~) hGui Chao 
scpra 

2 ~ 3iY~Ci ehesoC. vret'.: Ias 10Ct spread~ o-

; a re-O.-4t Allat -a~h oa 
:hcghith.Oj C 

thenftc Ale~Vcd 5~Ayia2~~2..A not 

C ,41i much of th.10 ~di-, -i e ; es cVx Irot beC-)Vs5t 17 hih 

a~ea wi:ox ±'dwateT Con-Uol..:;oeri the -rernoval.
pz'oj ect 

of ecns'; water-iroii 'the 4,i;eIdz;. 

http:hcghith.Oj


is 

F-a sharp con-ut 'Zo the silcurvr* oas.eoing he wet: 

tla active~ rezp~zo of Zhc l Todxtma.22.y. ve'ry ^Uln2e 

rriimc-io ha p3iz r.v.-ey most of~ac: I'dwatii 

3~~c.d-. %y~~IA- f.&' s-p.te- ao aa "2Cl: 4 -J i 

harrou! -A0 n elry z'' :~ cf-Ap -bo-- -woono cn.y 

4..%an .L pro

'," 1 C7: aT' -' .pn 27. 11"411 -2±1C., 

vfat;o b;ih~uAieci Cjrop area.n to -Oie emlza This 



adirect l'acsuzt oSg tho :aact that 0eya~i S~c de 

UZ~: jfltI~c~ ~ whoua a siti-zsain-*a oc~i~io :~'oa 
ere rco z ccmosax; YTm "."I~j 

1.71 I .C h a e I) O I - PI~ d q mo .!p 

ha 
 e 0-...-..-. 0 -- - oO 



,cGroty. Dry seasoni p::odv,.cton tM~s roqics ar~ger 

cah utay b7 thO, 'Adn~~~ch hiJs Raiacial r-Isl. 

Wile adcfl-Zon". COS4s' -ire ma-Irr.y ;o.'T and Th:O I.ie 1-1e 
C sml pumps. Fal.OrS J,:,ox that T"r nI':~cU~ noc,,dcd 

undor~ a systtm of double I.h '~' pu-m-,z s-mcis fA~oi 

T~ce acroes 

IT~~,1.u 4~ l ~ ~ ~ .. .D: S70- ~ 



No' s.iple sctement can bo made ro-r.-ln * e econornicz 

of upland crop p.'oducUtit boiausa, o-f i and divm.rSi-y 

Of CrOP3 I.ncluded 1.11 this c q rgor Swim- crp -pm highly 

p-eofiabla, wit.h Uiho profil por hor11ar seve.-. t.mes that 

01": ic. B~ut tl~s are~ most~y c-;-ops fo~'whc t120ce 

iz a vcr~r 1im1 mcinct. fUX~~ 4Cor 

has bne2.'-a -Uav~ 2 nL- 'r~ic:1~ -Ihehouses_% 

n. a Anyor- ii:d :w: 2.21n~~i2 

piloduc-ki4 o:' A;h~ ~ ~~c'whichpQc-b~ gcii 

5-41',mation with v a oltx2hsbe~n s;tima

th'augh i.ho 
4 ~ Y ;zrea, 

tALC~~L 2d::;s~~ ,ha_'s-gn. 

v7czre Pl1an-Lcd. both ic ~c3Gsa'd~~:~o 2 d:.y 

season proactior. ' Saver2c 07 bytoporbe -e -he 

siza and natire of thro maake~z. 



Tho-re has, boocn 1,, [pQT~nco wit;h 0O624aT up
l'and crops,*such as poanuz a~ad z0"oycusx. sonic -vxtorlz, 

.1k , 
cac-d t o 

as RnO-o wxperience -IS ? az;31Z)za 

unde-~~1~ -11h pauarm f.ly:-p

,-Oduc-:jo~ p -O o ::c 

OfC C.27OPS SUCi. ;17 azx Y p~z~ .1b:e~ ~ 

laY0 i., .k2 : cl- ba~~ 

~~27~~~1fl~a~ ~ ~ ~ ~ 1~J2:~.11 

Ihbli o : ofrc ,.u .- ~;M Zc:.12Q 

arado iioc: provide tho-se Asoxaciit:l.oithe.Arla -
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ability of. upland cr:op 1- c-ouc-tiou U~akely to be loss thi wou."J4d 

be suggosted by tho data oddud ~'xcw:ic~i~z 

-4)C-, This~ -. .4. 

- pm. 4. 7. u , .4. . c. U. the 

C)., such 

AlC ~ 

dl-pndn.;o-Ji 

f 

how 

woulz-A1 

'J'.'* 

ono 

be. 2ccss thZir Aadcte 

C I I -4 

ti1~co vie-v itho 7-roblom) 

i 

in 

abv 

thei3r clai-ms 
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heroglrdng deqacyof atar. The reason for this lies 

in the fact that tba amount of wator which is adequato for tho 

iproduction of^ a crop depecnds not cnly wi y~2. an id cli

matologicai variables , but al~s on the 2i~c:c hwlich it 

is Possi~blo to utilizo -1'oater. TIhis e2c~cZy.S Cleter,-A 

minod by -Who cierco oZjl was-ca3. a by t~he e o JiS 

in water ~n ~bot-h Zih~ wtrcnoL anhe and 

the i id-,vj,(Iua.I a ),m. 

1Thupo~tcan basv: be3 b.), 3hc7~ a* l 

which wasop~c by Ciheta u.;~~e'gne 

at Comnc;7.A. 6c-.agram zUiivonszy. ~'Thc,, 22' c:z
 

latlosh-4 bew the Cjmount- u4A o -.o p:'educo a
"-xd 

'I.ce CYCP ancl th egrec:of wa1er Catro-I wu-Jch nAii rezc'nk achizzxud. 

The amountI. of wxc voqui;rcd is indicatclod r)-,, vtia~ 

at Z. 41 CJ h ~ 

r46eqirec to ,Cduco a C1vy largo.. Xij c'o-on InLA 

water cc~~olil a '"hemr , .TC.,r the, o t al' 

Cru7l relucrti cL'--t .~ ~~' ~:m~~ a~ sc3 

rnine~c by ft;L 2nz~ 

1'.O7I to 4under .;;h1iCh th:'-ey aretue 2iZi..~~~l 

grown. 
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Quantity 
o~late 

/Teaa "AR 
r 
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The differonco in vewpito botween the officila-Is o2 th 

Royal lri:ga-ion Departnxt aind tho -Faios cc.ni nowa be indiccd 

Schomai,"121 0ri 16-1.1 d~vzi um U' ~~~ Of walcer 

Amp1l.os that th i azer co~o n~sar, at *t6hc 

ca~od by GD. On -t-hc o- hor hv Lhot:cS 

with 3~s fctva ztero~ (CC) 

of wat~r to produ(ce? a crol. ~''~ithl"Ic.~ co vic:, 

thQ vo-linzo ~ v:~2~I~i~d~~. ob h n D 

ron the irriiation ongincey'~s polia o-4 vllc;-a;L, is a cor±

tro "gap" (CD) which is caused b- .orma~ o- tha 

at t~he farm lev&o.. it c . off!"Lic.-.l.-Thus -'7 com-3o:'.i or .ain 

to -note that fca-'moas 1ii"ve Y.GZ"'2l~lho ou~~z 

gatio-n ~e 'Z*10'oya~ lll.'16r:a edto";~u 

differonce whether -4ho conzdc,.:ed --.0o 011o Lcboum S Of 

adcqu-cto .aatcr, or c o-Z e4:1 1l~..ntc,uiisfo 

of thc water-. ino~h casu b. ooc :~ -u~Thtun 

of dry scarson c;oi~~ bcon i Uqto vYyo 

water to the pl.anti-s 

The removall c':iZlia: ccuid be dybicc;~i~ 

any one of tLh-rcc-l 7aZv ap-,oaches, or by ~; covbi-natLN.on 

of the thr:eo. Oia zp -oy~ .i~would bze to increaso quaalo.tAy 

of wator. made availab!Q to the farizers. Thc additional water 

http:Amp1l.os
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might be obtaixad by limiting the size of the area served in 

the dry season, or by increasing the volume of water flowing 

into the system. A second would be to improve the 

degree of water control by iprin' the delivery an drainage 

systems. With greator coL, --c zo"e wazer ao it movos to the 

individual farms, it woud be po-sile for th a'rer to To

ceive a larger propor-tLoYA of th - water £o.i: into h en. 

The third aYbcmati-ve '*.;:ucld to ip:,'ove he .ove! of ,ater 

management on individual flazvs. This might be acieved by 

levelling the land; consiructing more on-farm wnater centre! 

facilities; and increasing the yiede and capabilites of 

the farmne s regarding the managoi;'ent of irrigation water "La 

the dry season. 

It is iikely that in th C-'zer Chao P'yI poYcct, 

clements of all three app,oac z] w.i! be folo:-.. . o;o,-. 

tion of the Sirilit reservoix sh.uc so: result iz a sub-a 

tial inc:'ease in the vo'umer of .. n the ystM.0lowing 

Some imp:Covements in tha p-ahysicl &;,sze -. construcsu<h the 

tion of drainage canals, ara unde7.ay. Other i ovcmnts, such 

as the const.ucion of aidtinaL check stIctures in the dis

tribut-.on canals, are bein sa.1nnud. Ad in few pilot areas, 

work is being done at t,9*' harm level Go the fa.m.r's 

aiity "tocontrol and -.0 the wa7er ,Jch he receies. All 

",ee policies shoulc helP to incrJ.':c " he pcofi'aiit; 

dry season cropp ing by removing the existing limitatios ro.la' .ec 

to the availability ox water. 

http:tribut-.on
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Interacl; ons a;it'l thecSccia1 ,stmft 

It appca- :s -T'hat Social System "whlichi cxists in the 

Grentor Chano Mhya trxea los I-A-adequzatc Fo- supyporting a water 

control Pojct"_. als o-f 'ChcDllr:dywtcft the 

carnmonly note thlat the -;ucccesz of$the eaz; Chao Phya projc~t 

has beena limited by the lcac c C c~ t!) *.O o'hell faric-C. 1:1 

a 1969 .e~~±.d~~mc:Ca~3 -110-5.s-'udy, Qr~hSOIC o71S 

which appoared to be iztZto ICho su ,crsz oK5 a small 'ia

tion Projec.Z. iz oZe hi~~.A'c a f 0%,0-idr 

aog 

fzillmc)-rs ofj 'Chat pvc-"c'-Z aJtirapY to 

notc~d zha*4 rirm hl_'l nwt' 'bl-cciae ZIA G 

-0 **.70 

fully :r3inr~ o h e2x i acqac 

sy to-''w .,.*c' -

Somet of' tho fac,,.o'~3 i.l): O'LiII.LiI yt~ Z' ~ 22zth 

farmc's shioul~d be c; Fc Iaec 0:F tlhe 

m.dlcc~t to-0c-ril aT'(a ~vd Y2 ac 

thiF rioiwi, i the u~;:i. thvYai'.11 :p 

c-rally ~'Tc ~ ~,.~i& t ~l2Lt~~of the 

wvvater Gc~"he cK~ ftepzjc: ~z d~u~~~~ 

of la.. nr~o~ hs~dt ~ h~:' ~~ 

dug by 2,he r,:z. I ):;:r ionwa~ .:~t A nozIi ra iiclc f~ed 

by FuLtc7he.yvwas that Cev7orAe. shoul.d be responsibl'e -For the pre
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vention of damage to the system. 40But farmors in the Greater 

Chao Phya project frequently cagage "n actions (such as pr
mitting thei.r wrator buff-alo to hn a kstz) 

the distribution can~al.s) ~ c~ ~~t c 

It see;msi clear *kha- one oi' th2 zotajc.. o 

social systern has becna i.s f. Th:ca ie S 

in contrast to 1rgcrsoZ zao1, qoeds~., 

effectivceos of' tiho,,;:&23;Z, &000, d0-00c -1n part o 

the '1dcqLac7 of7 Z-11 Joaizst 

By roducing t4h Ctv-os of %*-11 ph-:;iCa2 

an sndqut s~ti roduces thz%.a~lzocial aXso 

OIL the ecaoomic sys*cm. TChe lark oF ditches' has -Poal 

reduced the sc-t economic so 0 h y~cisi~c; seaon 

wha 1:, a -1ahou,-;h I"t i s v to ".CTi ayYue L.''U C~ag 

hzcZ 0Z Cof thio~s dutsn. 1e-11iinS czzU -L.c :oC,7, r7,rr7o0":s 

in the dry sc-o;,o, siflco zo lack 0- d"tCiho my it ve,.'y): 

dix,"liclto-. iinpossiblo fLor Pany Y'armars to obtac In 1:1,C. wateT 

thatL- would be aecessary for -Vhe succeSSfuy.l p~ouzo.Of a 

But while' an inadequate social, s;ystem 'has adversoly aYffecec(: 

other s37stems, tZh;e, are al'so cl~et in1 tZhse othcer syst-ems 

which havce at :ezc:t ht 4 

wzas de g:Lec7 to i0d~ th 4au;eF?,h1:0a fo 

T~~ AtI~ot::~ithis wvlz PrIox.bi y a v(e:rY sc!'ie pruch, I 

ha?, ca- ,d thc, 1rdiv'idual f.D . e to be uwaiblc to clearly idc)f

the a-Ffc,-' ofZ the water conftrol project. Water still arrives 

http:p~ouzo.Of
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on his fAi'rn in much the same w.ay that it did prior to the cou

structIlon of the project. Now, as h~n he hvs very little 

control over either the 1tfIm-nig or~ 41h aon of -water w--h-Ich he 

receives. I Suggozt tha": zu4 is like,.suor 2t 

tbo b,-- haretor t'o da-vo~op a ~ ~' t7 araOP-9C.,. ~~ Ih 

farmnors for the 0:2-,~ tho aof 3y2ntIa~n 

where the Physlcal sY:;-'Om hzs ?00ltd i a mic~' pine 

chanae in Clio rroaomic z,;-,s tw. 

A raa cd c aiic za G ov~vo 6kh Q11p~a -. , 

physTha syscm. J. -C.h &~YJ syso, C 1 o x a: 2z~e,ro"a 

Thalani i-6 vo,~bi o? o~ccid~D:,;alo 

a lor-al Revol. B~ut with azz~n 

maust becorrio -n-mh:-iz YirOr-asdQc~~W ~ Z 

wilafoc- a -TPy lrg; w~'cr. Of: ipo'atdE~i~ 

afci teCPeO-atio. oA.~ ~ Tac ""Iya 1J- t 2,2 

mado in Bzagok t-ht vcer I* - -z2c L-1 

,Ut trAhZ1 V'i.CYSSz Oy' whi- c"j-Oa lare 

6Y7~ JV'have pl-nc~d y t ",-IJ h-Cdi~~or:k~ 

O-2 wVa'Co: ira deic w.a,-; ; t'~ c~ a zaiaY for replaiIrS. 

p ?70b -hW -c~move~~v o~~~iiT~~ v .aci a 

the Yiai oace 0oC t';Io y:-cccl Th2 z gst ta 

in~ the. o-remalon of:th G-eato : Phya project in order to p-armit 
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greater partcipation by farmrs,~ and thus to stimul.ate the 

development of a more adequate social' system. 

The ocnomic System aso affeccts the ce pntof the 

soia os-E~em. Ob-,'-,aning the prtiaia-U-on o:2 -L-ho -2a-rmers 

*'Ain tho 6c-onstruction ld inainConvy.ce -t:ha dit-ches will. rsnost 

c01"Zain.1y ba vory dH8fti.udt H. the di-ch, do Y~'t rcsrt in 

inczoaz-oe retuuas to the fanmrs. It is poossibl to~ ie-LtiUfY 

in .-,hich 1-h- construction c.-, ma ; 2.ac cf fp v o"it 

able to tihe ind.vidJ'uaZ Vc,Z. %'-liao~G vae~ 

,;he wrater onice itk' lcavecs tire ril"Mi of t-he yt, n0- ~i 

ci 4.0 oi of i:thas canals mia~y fEis hta :imd ~c.to z 


t t-sZho flow of ote. :E~icrn his eK. idcz ;rf2..
oFf 

To hi.m, -th0 di.tch p-.ovides end T~y.... in3COYLY 

FIZ O'Cono1MIC; IDos" A. 14,1-1' a fu 12i :c~ ecoao-' 

L. dill 00"6vc no Useful Pp*00.~ lto Z~an~e'p~th~o 

the ditch 13.f tQhead of t.' d-le6ci §.s i~t~ c . Main-

Toaanco 0-": ditches %wU3d Ilso une of2J.r~ble in those cases 

whera ahre.~hz tL-o fuc~ onL -due --o coxnst5ucui11able f2aulty 

tion. rii y thore ar:e large O:Fo-01 lhe1r0ject" area 

Whiceh -Flood Jecey y year'. i ~ ito is doubfulp 

that dth 70 7 3:UpjOZ3. i is 

in thaz yezo ni r-r, di cth atpCv2's toZha bo 

tha poorest. 7Th4c eonowic valuo ox' t,6h(e E tches is Hka17 to be 

grea test In those areas whceo dry zeason production is possible. 

Not surprisingly, mCAt~,%ema~co appear's to have been beat in the 

http:c01"Zain.1y
http:inainConvy.ce
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norr~ost port:ion of tho project, ahich h~s 2ong had p~~ 

on 04he w~'~available in the~dry soason, and %wi-chis -whco 

Y1131. of the eOcIsting p-A"Cotio C I i~rigtoc" dry zozs on c ro-p

takes place. 

Co~LcY.t. Ons 

dir'octed at it, tho a' hz 

roioclt 3~ o::. 03" 3tZ-OZ. 

to O cYth72 -

C. C 

hau boo'n b.-:sod Gri.~~ ~ ~~~w ':3~ *h xi

that tho -oo)acm oft02o~tis c-" 

respond to th o oz5.:I; > ,b h mt;n it 

. E 2 A1r,&that tiie~'e avo mc., ot1* :C)o ;~ h -;,jU the repo-nse 
of even tho n1-- o~~ a~x& ire~*cr~c inI 

pilot.areas doa t~tos~fi.s M~%ano Lthese 

be orooiic onty at c i ~ :pnc 
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p~osp~ects tho :Fuzuye clepend -o a od-~~ 

dogroo on the kinds of additimnv. maclo,~n~.*A

the physical syrstm, lchve jja§L;.m , c ;_ rac,. t '! n 

Milile Vi. for 

the isCO~L. Cy~ 

cmL-,~ad ou 

Calsyztc Seems c) "0... ---a o r~e& ~ 

dicn.the;c o~ C)Z. ~ icz~n 
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