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WATER CONTROL AND DEVELOPMENT IN
THE CENTRAL PLAIN OF THAILAND

by
Leslie B. Small

——

Introduction
Water control has long been e2n ciement of Thai agri-
culture.l In the morthern portcion of the country, small

village- @pa"ahed irvrigation systems are believed to have

&~

been im existence for over 600 yaars. In t+he Central
Plain, canzl cansﬁﬁuc&ion began at ieast 400 yeavs ago,
slthough most of the cavrly canals were dug primerily foxr
transpﬁwtaﬁionoz Construction of the existing water con-

trol facilities im the Ceniral Plain began about 1890, du¢
the bulk of the comstruction has ccourved since 1950»4

Tne largest of the pro ec“s in the Central Piain

=
e

is that known as the CGrzater Chazo Phya water control
project, encomasessing o wotal of 910,000 hectares. This

is approxinately S0 percent of the totsl area of all of the

State wuier contreil projecis, doth exist.rns and planned,



in Central Thailand.S Im 1970 and 1971 I conducted research
in the northern portion of the Greater Chae Phya project,

to investigate quostions concerning the success of this devel-
opment'project.ﬁ‘

Mtch has been written regarding the meaning_of the teim
"devoliopment". Without donying the importance of the issues
raisod in .these discussiomns, I prefer to avoid them im this
paper. Most people would probably agree that the primary
function of an agricultural water control system is to im-
crease agricultural production. Increased agricultural pro-
duction i1s, in tuva, secn ag one aspect of development. In
this paper, I consider various quostions dealdmg with the
gffectiveness of the water control system in increasing
agricuitural production. ‘I an ﬁhus examining questions
relating to one aspaect of the complox phenomencn Known as
aevelapmant. The construction and operation of water con-
trol dystems involve other aspects of development as well,

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

Concepeual Framework
In a 1969 study, Jaépem Ingorsoll prosentec a con-
ceptual framowork to faciiitate an examination of all
aspects of the Teasivilicty of a pr@?esed water control
projec@.' This fremeweork lc also usefui for evalua&imﬁ an
vristing water comtrol system, and with some modifications,
1 will use it in discussing the achiocvements and problems of

the Greater Chao Phya project.
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In addition to the three systems identified by Inger-
soll, I would add an agronomic systenm, defined as the inter-

action of the farmers' agvicuitural practices with the physi-

cal, chemical and biological factons impinging on plant growti.
This system thus includes the interaction o cropning patterns
with ciimatic. factors (such as wveinfall, lignt, anG tempera-

ture), soil ccnditions, and insect and disease coaditions.

This agronomic system aficctes, and is affected o
other threc systems. The compiex interactions of these fouw

systems axe illustrated schematically in Figure 1.

) '” Dh’/"’.u.‘ ai

o
Agrononic Tl el | Gopial |
ga ! y ¢ {

-

Pigure 1. Schamatic Tops Low @F the Sme
toTpctinms o ¥ oyatens that
affect the s a waterw Conerol
project.
While all of ¢he interoctions ladicated im Figure L enis:

within the Groater Chao Phye project, some are of greater im-
portance thon others. N | sarticuisy, thers are several physi-
cai and azvonvaic elewents which have had a major impact on ua.

econonic system. Ia the 401;oxnng saction, these elements ou

Fagy o

the physical and agronomic systems awe Iirst di.scussed.
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is followed by a discussion of the manner in which these fac
tors affect the economic systom. Finally, some of the inter-

cctions between these three systems and the social system ave

discussed.

Factorz Afiecting the Success of
The Greater CThas Pnya Project

r~

Elements of ¢he Phnysiczl Svetem

W o A 5y 20T e e & 3 I L L .
Thers ave two rather ¢iffgvent situaticas veguiring

water controel in the Central Piloin. Wet season water con-

-

t7rol is needed (L} %o prevent serious fiooding aand provide
drainage of cewcoss waneyr from the Licids; and (2) to pro-
vide supplemontal water during periocds wnoen wie natural eupply

of vater (from rainfall and noviol inuvndation) is faadeguoto.

Ia the dvy scason, irrigation is nececssayy ©o provide wost

of the water razquired for crop preduction. Lleariy, the wlo o
water contvol facilities requived for the tTwo situations auve
not identical. The strucitures of the Greatey Chao Phya proioe’
wers designed primarily for wet season watey coatrol. Wivhin

the past decade, however, the physical system has underzcnc

fasd

gradual and partial transition toward one which would 2iso

support dxy seascn procuaction.”
The major physical facilities of the original systes

consisted of a diversion d:m acroess the Chao Phya river at i

northern wip of the Central Plain, and & netvork of primary
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because of dc*'czcnrxcd in the original constiuction, or becaur:
the farmers have failed to maintain them.

A second shortcoming of the physical system is its in-
ability to remove excess water from the fields. The original
system did not incliude a netwoerk of drainage canals, although
plans exist to provide a2 skelelel nevwerk of such canals, and
some constryuction has been usderinikeu ian Tocznt years.  But

even following the complcilion of these canals, approximately

50 percent of the project arse will continue to Tloed tou depihs

2 o . =~ > gy o vad ol . e ey
of from one to three meters for a period of seoverali moalhs
during the wet scasonr. The dischavge capacity of the existing

water that wouid wesult if the area weve draiaed, and Che pro-

lexpenﬂiVQ- Drainage of this aros will thus remaia an im-
possibiiity for the fors»eablé future.

A third limitetion of the physical system concerans the
amount of water which can ove made availabple for dry season
irrigation. The oviginal system, which had no facilities for
the storage of watey, was onily able ©o provid: &5 much water as
could be diverted fwom the wmain viver during che dry season.

Comsidering the very iow volume of fiow in tha river duving

|.l N
9
-
pas)
{2
)

this povriion oI
for purposes o mavigetion cud Control O
very 1ittlc water was made available for dvy scasen irrigation.

Storvege 0f wiater first became possible followsiag the completion

in 1964 of the Bhumiphol dam on one of the major tributaries of



the Chao Phya river. Alt though this did result in some increase
in the volume of dry seasom filow in the Chao Phya, the dam hac
been operated primarily For the production of electric power,

and only seceadarily for Lerigaticn. Furthemnove, dry scason

releases of water have besn considerably below the amounts
1 .
. b 5 P . 9 (29 2 - e . on T ew —n - % . <
originglily anticipated. a2 quantivy of watoer aveilable Sur
o J Y J

dry seasor irrvigation has thus remadsed very limited.1?
The fourth major iimitation of the LRyS
ceras its capacity %o deliver water in the dry season. The
Project was designed to deliver water during the we: seaszon,
when a large volume of wateyr moves through the canals. With
the much smailcr flows that occusr during the éry season, it is
not always possibie. for the water to o2 delivered by gravity.

’

A survoy conduzied by the

ja

suggested that only about i1 percent of the avz2a in the northern

portion of <nec

(.:

gravity diseribueicon durine the d»y season,

-

Elements of the Agvonomic Sysham

L)

MY e »Te o D Y T T et o 7 ey o e o N o s v’ neae
A4£uughoa; the projoct avea, the dominant CYopping patievn

o)

is that of a sing.e Crop o iowland rics produced auring the

o o . o n s e -2 .oy o LR U RSP FINT s A me e s ? .o
wet seascn. In paxd, tiais CTOppLLg pathern has ciiorged in ree

of most ewope, with the notable exvepition of vice. Bug ¢ven Jor
rice, natural cenditions ave not entively favorabie. In parii-

cular, because of The aRiiel vaviavion in the arount of raicd

e
.

and in bh@ tining ond oxteat of tho flooding, serious crop feil-
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Impacte of the Paysizal and Agromcsmic Systoms on ihe Beonomic Svstem
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regarding the adequacy of wator.

in the fact that the
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on of a crop depends not caly

ancunt of watoer which is adequatc for
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The difference 1in viewpeints between €he of
Royszl Irrigazion Department and the farmers con now be indiccted
schomatiznlly on this diagrom. Assume that the znount of water
avadlabie t¢ tho sysiem in vho dwy zossea ds G, Lanod on ox-

o~ -

o TR ey Py .= PR , P 2
perimental dava, the ivwigolion officiegl

S N N 2 . - g
LitEn LGAS GINSUTIN

(v‘:
(3]
(%
3
s
[0y

o o
SCLLC kCu

o o - 5 s v, e ¢ [ N T L o r GO Wi B,
of water is adegunte Lo PECLBCe & CYGD. But this =
impifes that the water contwrol imputs arce &t <¢he level Indi-

s oS, oY, PR -l vy o O -y e S am
cased by CD. On %he ovhor hond, the fatmer, wWad <8 opeveting

R : s A e ermiaram T LAY Tl T T ke e e 3D
with Loss offectiv. water conbroi (CC0) fimds thet noe uceds GB
&y v . - Arge - PR ta - Ty . - . otn ~ o ey
of water to produce a2 crop. From the fatmer's point of vicy,
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From the ivrigation engincer’s point of vicw, tlere is & con-
trol '"gap" (CD) which 1s caused by poor manzgenmcnt of the water
at the form level. Thus it is common Jor drwigeation officialis
o aote that formers have not yet iearned how to utilize ivvi-
gatioa water effestively, and that %hey tend To "waoio! water.

From an gconemic viewpulnt, ncwever, 1t mc
difference whether The prod
adaquate water, or cune of inadeguate skiils in the utilization
of the water. In eithey casze, L7 wusi be concruded that under
che existing physical and agroncwic systoms, tho profizabilicy
of dry scason Cropping aos beom Limitod by the oveilabilivy of
water to the plants.
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any onc of three alteraative approaches, or by ocue combination
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might be obtained by limiting ¢he size of the area served in

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

into the system. A second approaca would be o Zmprove the
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The third slteructive would bLe o lmprove the lgvel of water
management on individual farms, This might be achicved by
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facilities; and increasing the knovwliedge and cenabilities of
the fatmers regardin
the dry scason.
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greater participation by farmers, and thus 16 stimulate the

development of a more adequate sccial system.
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The cconomic system also affectis ¢

social system. Obtaining the pavticipation of the farmers

L%

in the construction d mainteonance of the ditches will climost

in which zhe comstruction ov moinicnonce of ditchos is unprofiit-

able to the iandividual farmer. Given the iaclk of Contrci over

cloze to one of thesc cunsls may f£ind that s dicch simply faciln
?

Semge T 2 L oen v R Eamm e o8 . ey
tatos Che £1low of water off frem his ctds sal oave 1owor

|
L3 ' < n . . - . -~ e - - hd
To him, the ditedh provides no cconomic beneflv, &nd ney vesult i

aa econonic losz. And whiiea functicning diteh mignt be econo-
s . I
r*~2ily benaficiacl to favmers

'

with leud Surther {rewm the caanzl,
i. 2811 sexve no useful purpose o maintain their portion of
the diten if the head of the ditch is mot maintalned. Main-
tonance of ditches would aiso be unprofitable in those cases

whera the ditches are unable to function duc wc faulty comstruce

tion. PFinally, theve are large powviong of the project arvea

1 »% £ - ey - -~ e v A Qe v LAt e
which flood deeply every year. In these avcas, it is doubtful
that ditches soive any useful purpoece. Significentiy, it is

in shese aveas vhot mainZenanse of the ditches appears to be
the poorest. The economic value of the ditches is likely to be
greatest In those awcas where dry seaseon production is possible.

Not surprisingly, maintenance appears to have been best in the
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