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The Sixth Plan or the
Sixth NESD Plan

Survey area
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Planning area

The Sixth National Economic and Social Development
Plan (1987~1991) published by NESDB

19,604 km? (12,252,500 rais) covering the whole area
of 4 provinces (Chachoengsao, Chonburi, Rayong and
Chanthaburi)

15,248 km? (9,530,000 rais) covering 3 -whole
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ANNEX&-BACKGROUND(M?THEPROJEGF
i-1 Count_ry and Characteristics

" Thailand . iz a large country' covering 513,000 km* and having a
pgpﬁlaﬁion of:51;3-miilion persons. - The country can be divided into 5
'regibhs.,bwing to" its topographic and' geographic .structure, namely the
northern. mountainous region, the northeéstern plateau region, the central
plain region, the ecastern coastal region and the southern peninsular

region. “Their characteristics are described as. follows. -

(1) Northern-mquntaindus region.

In thiS'regiph-there are continuous mountain ranges. which are
1,500~1,800 m in elevation in the western part. = These mountain
ranges forﬁ the water resources area of the Chao Phrya River.

Between the mountains-there 1s a valley spreading out along the
river  where Chiang Mai and many other rural communities have
developed, The élluvial, land which lies along. the river and the
valley has.fertile.soil,and good water resources, and transplanted
paddy cultivation is. prosperous.

Natural foreskts remain in' the: high mountain areas, however,

most of the hilly areas have been burned down for farmland.

(2) Northeastern highland region

This  region- mainly consists - of highlands with .an average
elevation of 120f200 m, although there are low mountain ranges to the
west and the south having about a.500 m elevation,

In general, +the soil is sandy .soil having - poor moisture
retention which caﬁses it to dry up easily and as a result of the
expansion of deforestation, floods have occurred several times in the
rainy season,. Consequently, there is a lot of barren land and

~agricultural productivity is low.
' “Furthermore, a big problem in. the Norheastern Region is the
existence of saline soil. Saline so0ils are -caused by the surface

accumulation of salt -through the capillary action of groundwater,



such 3011 is unsu1table for crop oultival ion.
In the lowlands, tvansplanbed paddy is being cu]tivated but the

'producL1v1Ly i low: . The maln upland crops:-are ©assava, - kenaf,

sugaroane, ‘ete., however, due to the area of saline 5011 and the lack

- of water the product1v1ty is low.
ngrloultural land” on slopes is affected by severe soil er031on

caused by the large amount of heavy ra1nfa11 during the rainy season.

. (3) Central plain region

This region lncludes the Bangkok metropollban area and is the
plain at the 10wer reaohes of large rivers such as the Chao Phrya,
the Mae Klong, ete. It is an 1mportant region which produoes half of
thé'deﬁesbie-product and has a hlgh population den31ty.

Although in the northern- part there are elevations which reach
iHO m, this*becomes"lewer towards the south with Bangkbk-having an
elevation'ef 2 m. Also, 'in Bangkok land subsidence caused by pumping

“of groundwater has become a problem. _

In the southern part, mud has accumulated in the river delta,
“and. rice_ cultivafed on _swampy land is - the main erop. Due to
completion of the irrigation facilities along the Chao PhryarriVer
basin, second season high yielding rice cultivation is being carried

oul:.

(I} Eastern seaboard region

This region 00nsieﬁs of a mountain range,varyihg in elevation
“ from -1,000~1,600' m in the northern part, a pleteau with unduleting
topogrephy in the central part and a sWampy plain alOﬁg the coast.

The future development of this region is very promising due to
its close location to Bangkok, the promotion ef the Eastern Seaboard
Development Progremme along its coast and, moreover; it is favored
with an advantageous coastal line and the Pattaya'resort area.-

On the other hand, the disorderly  development - of forest area
into.uplend'fields has caused severe soil eresion and eonServation

‘measures are urgehtly_reqﬁired. On the swampy flat 1and.of the river

basins transplanted paddy is being cultivated,



The'four provinces of this study, namely Chachoengsao, Chonburi,

‘Rayong and Chanthaburi are located in this region.

(%) * Southern peninsular regioh -

_ * This reglon is connected to Malay31a by a long narrow penlnsula
" and has a motntain range 700~1 000 m in-elevabion. cuttlng vertlcally
" in the central area of the pen1nsula.d1v1d1ng it into eastern and
- western parts. Mineral resources such as tin exist undergrotind but
their . development: has been delayed. due ‘to poor :transpoftation

conditions among other reasons.



1.2 National Economy

For the 20 years s1nce the 1mplementat10n of - Lhe Flrst Eeonomio ‘and

Sacial’ Development Plan in 1961, bhe ‘Thai- economy malntalned an average

annual . rate of growth in real terms of 7%, however; due to several factors

incloding - the effects of Lhe ‘the Sécond 0il Crisis the- economic rabe’ of_
growth since then has been 5. 8% in 1980, 6.3% in 1981,:4.1% }“ 1982 ‘5. 85
in. 1983, “6.2% in 1984, 4.0% in 1985 and -aboub .04 in 1986 The formerly
high- growth rate has been converted: to ohe’ of -economic stablllLy During
this perlod, the industrial sector's percentage ~of GDP has -grown from
10;5% in 1960 to 16;0% in 1970, 19.6% in 1980 and 19.8% in 1985, on the
contrary, the agrloulture sector's percentage wasj38r9%-in 1960, 28.5% in
1970, 25.4% in 1980, and was.sorpassed'by the industrial sector in 1985
when its percentage of GDP was 17.4%.

In 1984, the GNP was 40.6 bllllon dollars and the per capita GNP 806
dollars showing a steady rate of growth each year. However regional
dlsparlty is great compared to the 2, 173 dollar per oap1ta GDP of the
capital, the Eastern Region's per capita GDP is 913 dollars (43%) and the
Northeastern Reglon s per capita GDP is 299 dollars (1”%)

' Although the agriculture sector's peroentage of : GNP is deeclining,
agricultural products still occupy approx1mately 50% of . the export,volume.

The prlnclpal jtems are rice, taploca, natural rubber, maize, - sugar,
ebo , and especially since tapioca (a starch extracted frow cassava) is an
important export item it is given special attention from its relationship
to agricultural land conservation. .

The dominant factors behind the stable growth of the Thail - economy
are; 1)} construction of infrastructure such as roads,-eleoﬁrioity,'etc.,
2) progress in the diversification of agricultural products, and 3)
progress in industrialization.

_ Construction of infrasﬁruoture became  the basis Ffor the _resultént
development of agrieulture and industry. AgrioUlture developed from the
mohoculture btype production of paddy to ‘production of‘new upland erops
such as maize, oasSava, sugarcane, kenaf, ete., which oontributed Lo ﬁhe

improvement in farmer's income and at the same time earned foreign



_our}ehcy as an export item. Industrialization succeeded through a pclicy
of gradually developing the import substitution based light indusﬁhies.
“The 'Thai economy passed through a stormy period of'_increasipg
fihagcial deficib,-gxtgrnal_débt, eto. during the upﬁeaval of ‘the Qorld's
cconomy ecaused. by the oil prises among chers.,_ﬂowever, in recent years
p@hetrgtipn of economic polic;es:-suph as .deyaluation of the Baht,
‘reduction in overseas interest rates, ebe. have resulted in- a bright

oytlook.



1-3 Agriculture :

(1) Agrleultural land - - _
In 198&, the agrlcultural land area was . 20, 1?1 thousand hect&féS‘énd
as 15 151 thousand hecbares which was ‘equal to 39 2% and

‘Looking at ‘the -change in

the forest area w
29.5% respectively of'_the' national ~avea.
.respective'areéé'OVéf;the'paSE'10 years, agrlcultural land has 1ncreased
from 35% to 39;2% of* the natibnal area and on the COntréry the_forest}aréa

has declined from 40.B% to 29.5%.

Of the reduction in forest area of 5,770 thousand hectares, 25.06% or

1,475 thousand hectares is presumed to be ubilized for bhe”eultiﬁation of
casgava, sugarcane, ﬁiﬁeapple, ete. These upland fields on slopes are one
of the main causes éf soil erosion in recent years. |
The paddy area is 11,986 thousand hectares or 23.H% of the mational
area and ' has hardly increased over the years. Second crop rice
cultiﬁation has become poséible in certain regions through the
construction of irrigation facilities.
| Agricultural land utilized for fruit tree orops, vegetable
culbtivation and grassland covers an area of 2,159 thousand hectares or
.24 of the national area. o
In other principal Southeast Asian countries the percentage of forest
area to the respective national area is 66% in Japan, 64% in Indonesia and
40% in the Philippines.

The forest area in Thailand is extremely low and its increase is

urgently required for conservation of land and water.

{(2) Agriculbural production

Previously, Thai agriculture centered on paddy cultivation in the
' Central Region, in recent years this haé rapidly diversified to upland
cultivation of ecash crops.

Looking at the production voluwe of the main crops for 1985/86 gives
the following order, rice 19,568 thousand tons, sugarcane 28,776 thousand
tons, cassava 17,226 thousand tons and maize 4,686 thousand téns. These

crops are for domestic consumption and at the same time are main



agricultural - products for. export which also include natural rubber,

coconuts, ete.

(3) fﬂgrioulﬁural'populabion'ahd;agfiooltural‘organizations- .

"In 193& the numbér of agricultural households in. Thailand was 4,750
Lhousand and the agrloultural population was 33, JHO“thousand persons and
oontlnues 50 ‘dincrease. - Compared to the whole oountry, agrioultural
households ‘accounted- for Sh. 7% of ' the total number of households. and
agrloultural populatlon accounted for 64 7% of the total population.

.This populatlon increase has oreated a hlndrance to the growth of the
rural economy due.to the lack of employment opportunities.

~Agrieultural - cooperatives are establlshed atb the dlstrlot level
carrying out purchasing and marketlng aot1v1tles, however,; their financial
base is. weak and membershlp does not exeeed 17.5% of -the agricultural

households.



1-4 'The Sixth Tive Year National Economie and Social Development Plan -

{(H Prevlous nat)onal developmenb plans _ _
A quarter of a oentury has passed 31noe the blrth of the first plan,
durlng this tlme the eeonomy attalned ‘an average annual growth rate of
'nearly 7% As a) result the abp of 58.9. mllllon Baht 1n 1961 1ncreased 18
times by 1985 Lo’ 147, 5 mllllon Baht and -the per eapita 1ncome 1noreased 10_
" times from-2—450 Baht to-QO,HEO_Baht_over‘thgzsame perlod In the fleld
of social development, taking eduoabibn'.as' an- eﬁ&ﬁﬁlé; an elemenpary
school has been ‘established in almost every Tambon (subudistrict) and._ a
hlgh school has. been esbabllshed in almosb evpry Amphoe (dlstrlct) A1305=
in the field  of .. publlc health Dlstrlet Hospltals cover. 86% of the
ﬁmphoes publlc health clinies haVe been - establlshed in 98% of the Tambons
and- ‘hasic. publlc health c¢linics have heen - establlshed in- 90% .of - the
country's v111ages
‘Along with the steady progress in sogid—economic develbpment.several

problems have been revealed, they are;

J

slowing down of the economic rate of growth

- '1ncrease in the iabor force populatlon and  lack of employment

obportunibies

- deflclt in trade and flnances

- ipcrease in the congestion of the capital area and regional

disparity

~ deterioration of natﬁral resources and environment

- continuing to promote improvemént in living standards and social

developmént _

Included among these is the deterioration of natural resources
(forest, land, wabér and mineral) and the environment which is a serious
problem having a direct inf;uence'on sociq-ecoﬁomie deVelopment,

In the. proéess of economic growth until now the disorderly
development of forest areas has caused the percentage of forest aréa to
pational . land to drop below-30% in-1985. ‘Recovery of the bélance between
'development of land, water, forests, minerals, ete. and conservation is

urgently'reQUired.



(2] ComponentsVOf the Sixth Deﬁelopment Plan

 The Sixth:DeVeiopmenb P1én, based on developmént results and imminent

;préblems, ;éénﬁains_ tﬁo—_objeqtives,- three strategles and ten ppogfammes

Which will be explainedﬂin_the following and takes into consideration the
posSibilibies of-fuﬁuﬂe deveiopment. o | |

. ThHe. two objéctiweé' are the - economic bbjecti#e; and the social
objective. . The economic quectivé is the continuabion of an__éyerage
growﬁh of - more than 5% during the plan period and includes.increases in
empldymént. and  ipcome. disbribuﬁion. giﬁing serious considération to the
improvement in the economic balance. -The social objective_is continued
promotion of social deve10pment to improve the quality of living and to
maintain peace and equality. | _

.'In order to accomplish the two objectiﬁes,_the necessity_qf the three
strategies, ;namely.;improvement, in the _effioiehcy of deveiopmeht,
r"eo"r"éa.h.'i_z_ation' .of. the. prodﬁcti.on struct.ur*e -and S_Uit.{:lble regional
distfibution of income and prosperity is recognized.

. Ten .programmes have been prepared . to -ma;erialize-_the _three
| stratégies,‘ Since each programme has its own importance, a detailed
explanation - has been ‘given,r Of the ten programmes, two. are closely
connected to the Agriculbtural Land 'Co'ns'et‘v.ation Project in the Eask,
namely the Nationai Resources and Environment DévelopmentiProgramme and

the Rural Development Programme. _

The National Resources and Environment Development Programme has the .
objéctive of restor;ng the balance between 'development and congervation
through such measures as promotion of.fruit.tree,cultiyat;oh,.issuance of
land right certificates, land reform and protection of the forests. -Also,

:3 master plan for nabural resources de&elopment_.and environmental
protection shall. be prepared.

The Rural Develophent.?rogramme:is the most important programme to be
carried " over from the Fifbh- Development Plan, it takes measures Lo
inerease income of the qurél population and improve the standard of living

through- expansion of social services.



(3) 'Forest conservation

From anslﬁsis*'of 'aéﬁial‘?Photogvaphs ' is-leStimated' that 230,90

mlllion Tai or 72 00% of ‘the tobal area of 320 70 mllllon ‘rai- was covered

by’ forests in- 1961 " In 1985 data derlved Friom” Landsat 1magery revealed

that only 93 16 mllllon rai or 29.05% of the total area remained forested

The present pollcy “eoncerning publlc forest areas was announced by

the Cabinet in 1985. It divides forest areas “into two’ categor;es=-as

follouws,

4)

In

CénSeFvatibn area - this area cbvérs'sbﬁfbximatély-QB million
rai or 15% of the total area of 320, 7.million'réi. ‘1t ineludes
watershed aféas, wildlife sanctuarles and natlonal parks. In
futsre, these will be gazetted as restrlcted aveas except in
nationsl parks where -the prlyate sector may be’ asked to jdin in
déVeldpméﬁt*offrécréabiéﬁal faciliﬁiés.' AppPOXimatély'Qrmillion
rai or 18.75% of this area has already been encroached and- will

require reforestation.

1987, the governiment through the Ministry of Agriculture and

COOperatlves (MOAC) offlclally ‘announced that all squatters must move out

of the w1ld11fe sanctuarles w1th1n one year as a first sLep ‘toward- forest

conservatlon.

4

Cbmmersial forest -~ this area covers approximately 80" million

rai or 25% of the total area of 320.7 million rai. - It is

" estimated that from 80 to 90% of  this area has already been

ehcrosched. The government has a plan to ‘reforest this area
through private sector investment using long-term land leases.

In support of this plan the Royal Forestry Department (RFD) has

" established the Private Refdrestation " Promotion -Office ' whose

duties are to i) demarcate and provide .the logation -of
encroached forest areas, 1ii) explain.procedures for investment
and iii) outline the opportunities for marketing of : timber
produced. The Government is also under preparétion of a new act
~Private Reforestation Act- to-clarifyfand support reforestation
acbivities in the Commercial Forest area, RFD through its own

budget plans to reforest 300,000 rai annually.
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ThéSé two categories combined will mean that 128 million rai or 40%

of total area is to be conserved as forest areas.



i Eastern Seaboard Development Programme

(N Background _

The Eastern Seaboard Development Programme- is Thalland's first full—
scale 1ndusty1al developmenb programme and exLends across the three
provinces bffchadhbengédo; Chonbuiri and Rayohgf' |

The -outline of the short-term plan of the 'Programme. which shall be
impleménted by 1991 creating 3, 680“hew émployﬁénb opportunities and at
the same tlme measure theé promotion “of agrlculture in the rural area is
explained as follows

After the discovery of natural gas in the Gulf of Siam in 1973 the
Eéstern Seaboard” Development Programme—emerged qu1ckly with the objective
of utilizing tﬁe-gas:fdr development of héavy-industfiES. :

In 1980 the Eastérn .Seaboard Industrial Development Committee was
established with the Prime Minister as -Chairman and the . Programme Was
ranked as atop prlorlty project of the 5th Five Year Plan enacted in 1981

However, singe the entire Programme would require a botal 1nvestment
of more than'100,000 Mijy the year 2001 several review and revisions have
been carried out in relation to tight govéfhment Finances amdﬁg others, -

In 1985,'the Development Committee decided that for the present only
a limited number of new projects would be started . and éfter’ that

construction would be continued step by step.

(2) Objectives of the programme
The Eastern Seaboard  Development Programme has the following - four
main objectives. ' |
1} The first obJectlve is the. effective utlll?atlon of domestic
resources. This is a plan to utilize the natural gas from the
Gulf of Siam as induétrial and household fuel in order ﬁo.reduce
imports of energy resources.
?) The second objective is the decentralization of economic
activities from Bangkok metropolis. This is a.pléh to eliminate
the concentration of Thai industries which have become

excessively dense in the Bangkok area due to'Klong Tory Pobt.



3)

4)-

The thlrd objectlve is the development of basic 1ndustrles such

as petro ohemloal fertilizer, ete. . ThlS 1s a plan to construoL '

.the base for the until noQ nearly undeveloped heavy indusbrles.

_Tﬁéfﬁfoufth,'dbjéctive is. the devélopment . of export oriented

induétﬁies This is'a plan to. promote light export'indusﬁries
1nstead of the llghL 1mport substlbuhlon 1ndustr1es supported:_

untll NOW- and to emerge .as one of- the Newly Industrlallzed

fEeonomles (NIES)

_(3) 0utline_of the.prégramme

1)

2).

Programme ‘area -

The. Eastern;;Seaﬁoard Development'-Programme .covers the three
provinces. ofr-ChachoengSao,__Chothri' and - Rayqng which have an
area. of _13,215 km? and ar'bopulétion of 1.6 million _ﬁerspns,_

reépeétively_éboUt 3% of the whole country. . The topography is

.mostly plain of less than 100 m in elevation and the area's key

._industry'=is agriculture ﬁroduéing “such main _crdps ‘as paddy,

caSSava,' sugarcane, pineapple; eke. and others such as fruit,
pabé~rﬁbbef,]ete.;'Besides'agriculture,.there_is.mérine products
processing, fpetroleum':refiningT sugar ﬁefinihg, Eapioea
productlon ﬁourlsm; ete, : ' : _
However, the employed population is a lowly 35% of The labor
force pOpulatlon.(15?59 years_old) and the efflux of population
to Baﬁgqu is a._big_.prdblem.-_ _Beqause,.of_ this,_-great

expectations have been 'placed ‘on the creation of employment

' opportunities.and the promotion of agricultufe in the rural area

as a result of implementation of the FEastern Seaboard
Developmént Pfdgramme. y

Map Ta Phut area development _

Map Ta Phut area along with the Laem Chabaﬁg'area is a strategic
point of the Eastern Seaﬁpard bevélépment Programme. The Map Ta
Phut area centers on Rayong ProvinCer'Map Ta Phqt Port, the
target is the._utilization of :préoessed' natural gas - for ﬁhe
promotion of capital intensive-import'substitutiqn industries.

The main items are as followus.
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i)~ Natural gas'félated:indUStFial“prbjéct-
a) Natural gas separation’ plant - '
Construction of the first stage was completed in 1985
fThe plant ‘has a’ oapaclty to process 3.5M cu. [t
hatural gas per day. . '
b) - Petro chemlcal plant
'The tender for eonstructlon was oarrled out in 1985
c) Fertlllzer plant
The tender for construction waS'carfied out in'198ﬂ.
ii) Map Ta Phut deep sea port '
The presenb plan for the first stage of . constructlon shall
“gnable  -the port to _handle 2.5 m;lllpn tons of  goods
anfually. Thevplén was completed and finaneing agreed to
in 1983. |
1i1) ‘Map Ta Phub industrial complex _
“The plan for the first-étage ol éonstruction includes a 378
ha industrial gite, a HQ-'ha urban area- aﬁdf supporting
infrastructure .suoh as foads,'-water supply system, sewer
systen, electricity, ete. The plaﬁ was completed and
- financing agreed to:in 1983.
Laem Chabang area development ' _
The Laem Chabang area is about 10 km north of Pattaya City, and
the plan centers on Chonburi.Province's Laemehabang”Port. The

target is the promotion of labor intensive export oriented light

-~ industries, The details of the development plan of Laem Chabang

area are as follows, the plans have been completed and some
have financing for construction,
i) Industrial complex
The short term plan includes a:286 ha industrial complex, a
130 ha living complex and a 370 ha harbor site,
i1) Laem Chabang port
The plan ecalls for a container . handling capacity of M
-million':tons annually as a 'sﬂbstitute port for Bangkok's
Klong Toey Port. The plan has been completed and financing

agreed to.









ANNEX 2 THE EASTERN REGION
2-1 Natural Conditions
2-1-1 Topography and Geology

Thailand is situated between the parallels'of 5 aﬁd 21 degrees north
latitude and between the meridians of 97 and 105 east longitude, the area
of the country is about 514,000 kn®, 1.4 times larger than Japan.

Tpe country is conveniently divided inte 5 regions; Central,
Northeastern, Northern, Southern and Eastérn. The Northern, Northeastern
and Eastern Regions of Thailand are bounded on the west and northuwest by
Burma and Kampuchea. The Central, Eastern and. Southern Regions of
Thailand are bounded on the south and east by the Gulf of Thailand and on
the west by the Andaman Sea, and the Southern Region is bounded at the
extreme south by Malaysia.

The direction of the main mountain ranges in Thailand are closely
related with the geological =zonal structrue and the topographic
characteristics of each region mentioned above are divided into 2 types by
the mountain ranges, One division is the north-south mountain range
consisting of old bedrocks and showing a zonal structure, this range forms
the boundary bebtween Thailand and Burma from the Northern to the Southern
Regions. The other is the mountain range which forms the margin of Khorat
plateau located in northeastern Thalland and the range changes direction
from north-south to east-west in accordance with the geological structure
of the Mesozoic strata.

The country is classified into 5 regions by the main mountain ranges
and each one has peological and topographical characteristics as follows.

- Major part of the Northern Region is step terrain consisting of

old bedrocks. \

- Central Region, generally called the Central Plain, consists of

alluvium,

- Northeastern Region is located in Khorat plateau consisting mainly

of Mesozoic strata.



- Southern' Regibn con51sLs of a *slender*' ange showing - zonal

'sbrueture of old bedrooks, and of upland and. Pan.
. Eastern Reglon is an lndependent upland (monadnocks) on a table
1and con31st1ng of bedrocks and granlte. - | _ |
Detalls of geology and topography in Eastern Thailand are mentioned -

ag follows

(1) Topography

Based on characteristics -and tOpographle features, ‘this area is

roughly classified into the following i types.

1)  Steep terrain ; i
monadnocks, weathered bedrocks area, with elevation of more
‘than 100 ~ 200 m.

2) Undulatlng lands ; - _ -
weathered bedrocks, decomposed granlte area 1nelud1ng hlgh
terrace with elevation of more than 50 - 100 ‘m, the
majorlty of the candidate areas is included in thls type.

3) Low-high terraces ;
unoosolidated.deposits such as gsand, clay and gravel with
elevéﬁion of less than 50 ~ 60 m.

4) Fluvial and coastal plain

"alluvial deposits, central plain with elevation. of less

than 50 m.

(2) Geology

The geology pf Eastern Thailand belongs to that of the eastern
mountain ranges. - The said mountain range . exhibits .distiﬁctive
subparallel ridges in a.'northfwesterly direction; This direction
indicates a major orogenic belt which has been affected by many
eycles of orogenic -movement, the mountain area consists of
Precambrian basement complex and rocks of high grade matamorphics.
Along the basement obmplex,‘sedimenbary rocks of the lower Paleozonic

“to Mesozdic'éra'are_arrangd in the paraliel Zone,
At present, these old, rocks are dissected by uweathering and

remain here and there as monadnocks.



fifter such orogeﬁic movements, in the era of Mesozoie,,igneous
rocks - including granité and ultrabasic intrﬁdéﬂ into the bedrocks
“which had experienced tectonic evolution,  In addition,¢in_the_age of
Quatérnary,_ baSaltic"éctivity took place in- the. Chanthaburi area,

lower elevabtion parkts of the upland. areas are covered with Quaternary

~ - terrace depbsits, and "the coastal region with alluvial_deposits.'

As a result, geological units from Mesozoic to Quaternary are
noﬁ' found in: this area. Duriﬁg tﬁis”_geolOgie peried, eithef no
sktrata were .deposited there because the land was being:eroded;.or, if
any deposits were laid down,ithey were eroded away completely before

the overlying beds were deposited,



2.1-2 Meteorology and Hydrology

(1} Meteorologlcal Characteristics |
-Thailand is divided into three kinds  of ollmatlc reglons, namely

tropical rain forest cllmate (Af), tropical savapna. cllma;e _{Aw) and

troplcal mongoon climate (Am), by Koppen 5 ellnatla division. -The Eastern
Region - belongs to the tropical savanna elimatic region except for the
eastern part of Chanthaburi provinece which belongs to the tropical monsoon
elimatic reglon _

. The most remarkable difference, between troplcal MonSoon - cllmatlc and
tropical savanna climate 1is the amount of rainfall. There are over
3,000 mm of annual bainfall in the tropical monsoon climatic rcglon,
howéver, the tropical savanna climatic region's annual rainfall is from
1,400 mm to 2,500 mm.

Théiland‘s climate can be divided into three seaéons, the rainy
season, the cold season and the hot season. It is divided into the rainy
season by the existence of rainfall and the dry season is divided again
inte the cold and hot seasons. The charéeteristics of each season are as
mentioned in the following.

1)  Rainy season : the rainy season is influenced by the Southwest
monsoon which contains humid -air from the Indian Obean. This
season begins in the middle of May and ends in the middle of
October in the. Northern Region and November in the Southern
Region. In Gthe rainy season, squails cceur for 1 or 2 hours
every day, with the greatest amount of rainfall in September.
Typhoons in June and small scale cyclones_ffom the Indian Ocean
during the rainy season assail the Eastern Region, this raises
the water level of rivers, however, damage from wind is not a
problem. ' |

2} Cold season : the cold season is influenced by the Northeast
mOnsoon. ThlS season beging in the mladle of November and ends
in February. There is little rainfall durlng thls season
because the Northeast monéoon from the continent carries dry
winds over Thailand and bhé temperature is lowered especially in

the MNorthern Region. However, in the Southern Region the
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temperature is. - lowered only a few degrees. - There is much
rainfall on the eastern'sea side of Peninsular Malaysia as bthe
Northeast monsoon . becomes véry.humid when crossing'the.Gulf of
Tﬁailand. | :

Hot season : In the hot seaéon, the. Northeast - monsoon is
uninfluential, since thé sun's orbit transfers from thé:équator
f.o- just above Thailand,.therefone, this season is the most humid

for about three months from March to May and April is the most

“humid month in the year.

Each characteristic of these seasons is made clear by the average

amount of rainfall, temperature. and relative humidity- over a 30 year

period as stown in Figures 2.1.2-1 ~ 2.1.2-3. - According to the results of

the analysis of these figures, climatical characteristics are mentioned as

follows, .

1)

2)

3)

Isohyetal map of annual rainfall and monthly rainfall is shown
in Figure 2.1.2-1 for Séptember which is the rainiest month and
December which 1is ‘the driest month, therefore, the Eastern
Region is one of the regions with the most rainfall receiving
from 1,400 mm to 3,000 mm per annum. There is much rain in the
tropicai ~rain forest .in‘.the_ Southern Region during the whole
year. But all across the country, the difference between the
rainy season and the dry season monthly rainfall is from 300 mm
to 400 mm in September, howéver, it rains only 15 mm in
December. _ ' 7

The 'isothermél ‘map for averége' montﬁly temperatﬁre in Aprii,
fugust and December is shown in Figure 2.1.2-2, and the annual
difference of average monthly ﬁemberature in the Eastern Region
is about 4° C less than the Central and Northern Regions whose
annual difference is from 6° C to 8° C, .

The Isohomal map for average annual relative humidity -and
average monthly relative humidity in September and Mafch, shows
that September's monthly relative humidity is the highest and
Mareh's is the lowest, as.shown in Figure 2.1.2-3.

As can be seen from this Ischomal map, relative humidity in the



Eastern Reglon is hlgher by - about 10% than in bhe Central and
‘Northern Regions and this is unchanged durlng the. whole year.
nocording' to the above mentloned -faetors the wmeteorclogical
oharacterlstics of the Easkern Region are as follows,
There is ‘much ralnfall, L
The differénce‘betweéh the rainy and the dry geasons. is distinct.
Aﬁnual-differenoe iﬁ temperature and relative humidity is small,
The différénCe hetween the hot -season and the cold season is

indistinet which is not the case in other regions.

(2) Hydrologlcal Characterisbics _

There are no rivers having large ba51ns in Eastern Thailand. = The
Bang Pakong has the largest basin at 17,000 kn? (7,400 km? within the Study
Area} see Table 2.1.2-1. Other rviver basing have only-2 OOO'ka. As a
resultj rainfall within the ba51ns flows out to  the oeean in a short
period of time. Also, discharge volume iz’ paturally large .during the
rainy season concentrated in the period ‘from August to September and the

volume is very small during the dry season.

Table 2.1.2-1 ~ Woatershed of Some Rivers in Thailand

River - - - Basin (km?)
Mekong _ 18&000
_Chao Phraya 170,000
Mae Klong ' 30,000
Bang Pakong ' 1ZUOO

The river and stream gauging stations in the Eastern Region under

operation of R.1.D are shown in Figure 2.1.2-4,
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2-1-3 Soils and Land-use

f(1) :Soils of Thailand and’ SOll maps
In. 1979, DLD prepared the- general so0il map: of Thailand ab.a scale of
111,000,000 based on . the Soil Taxonomy developed by.the United States
Department bf’ﬁgviculture._'The mapping units of this soil map were phases
of_greab_gPOUp_gnd,their associabiéns.. | _ R ,.

" Up to the present -time, DLD has published a.humber of soil maﬁs of
different scales.-.Based on ‘the soil maps, the-area;cbﬁeréd:by soils. in
each so0il order in the whole country and the Eastern Région éhe.summarized
in Table 2.1.3-1. ' | A

The main soils in Thailand and the Easgern“Region.a?e Ultiéols_which.
~oceupy U427 of the total area of Thailand and 60% of that of the Eéstebn
Region. . They':are highly weathebed - soils with .1ow base  status and

_generally-not fertile soils.

(2) - Soils of the Eastern Region _
_ The most- exlensive soils. in the Easbern Region are Ultisols which
occupy 60% of the total area, followed by Incebtisqls (119 of‘the tqtél
“area) and Entisels (7.5% of thé_totai area). Variousfkinds of Ultisols,
“such as Aquults, Udults, Ustults are found in the .East.'_ Aquults are
somewhat poorly drained soils occurring on flat-terraces and are used as
paddy fields., =~ Udults aré found in the areas w1th hlgh rainfall -
Chanthaburl, Trat and the easbtern half of Rayong- and are mainly used for_
fruit btrees and rubber;' On the contrary, Usults.qccuv in the. areas with
low rainfall and are mainly used for growing cassava and sigarcane; |
Iﬁcepﬁisols are mostly found on recent alluvial plain aléng the Bang
Pakong .River. They are clayey textured soils and mainly used as paddy
fields.. o |
Entisols are sandy:textured soils derived from granite. . They occur
on terraces_and 1owlands:along rivers and coasts, and. are used for upland
- erops.- |
The soil haps of the province series were published by DLﬁ abt a scale
of 1. : 100,000, 'Ih these maps, soil series Qere used as. mapping units.

Main soil seriss ocecurring in the project area and their characteristics
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are shown in Table 2.1.3-2.

The speclal problem soils occurrlng in the Eastern Region are sandy

texture soils and skeletal soils. The former is predominantly composed of

quartz sands and the latter has a layer contalnlng many rock fragments,

gravel or laterite at shallow depth which impedes root growth as well as

water percolation. Both of these soils have low holding capﬁcltles of

water and nutrients, Al present,a they are mainly used for growing

cassava. Consequently, these soils' when occurring on slopes are under
severe erosion conditions from the viewpoint of grow1ng erops as well as
soil characteristies and slope. They teund to suffer from a high degree of

so0il erosion and declining soil fertility.

(3) Soil characteristics and erosion

In 1980, DLD investigated the soil loss in Thalland énd prepared a
soil erosion map based on the Universal Soil-Loss Equation (A=RKLSCP}.

According‘to this map, Che areas being susceptible to very severe
erosion occur in the Eastern Region and at the southern, eaétern and
central parts of the Northeastern Region and small areas at the southern
parts of the Northern Region. ' -

The soils found in these areas are mainly Ustults and. Udults followed
by Slope camplex, Ustalfs, Tropepts, Psamments, ete, The  textures - of
these soils except for the last one are mainly Loamy or Skeletal. These
soils mostly occur on dissected erosion surfaces and high alluvial
terraces which are undulating or gently undulating topégraphy. The
erosion of these soils is very severe being influenced by both the effects
of soil characteristics and slopes.

In the Northern Region, these erodible soils which occur on the steep
slopes have been covered mostly by virgin forests and did not show the
occurrences of severe erosion, However, recently a part of the woodlands
on the steep slopes has been cultivated for growing upland crops, which
“has caused soil erosion to become an important problem in the region.

On the contrary, these soils in the Northeastern and Eastern Region
have heen mostly used for growing cassava. Besides, most of~these soils
in the East have a LS3-3L. textured surface soil whose sand fraction is

mainly composed of fine to medium sands. (Table 2.1.3-3) They are highly
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ercdible,
The slope of the lands in the Bast mainly ranges from 2-6 percent

which is not so steep.

() Land suitability for agriculture

Based on the information from the soil survey,-the lands were grouped
inte suitability elasses for upland crops, paddy rice and other cropS§
(Table 2.1.3-4)

The percentage of area suitable for upland crops to total area in the
East is higher than that of the whole country. The extent of area
suitable for perennial crops in the East is.larger than any other region
except for the South. These figures show the agriecultural characteristics

of the lands in the East.

(5) " Land capabiliby classification

Table 2.1.3-5 gives the land capability classes for upland crops of
the soils in the stqdy area with their extent and peércentage.

The soils are mostly placed in U-Il and N which are moderately or
poorly suited for upland crops. The main limitabtions are soil texturé,

effective depth and erosion.

{6) Losses of plant nutrient by soil erosion

Nutrient losses from cultivated land are closely related to soil
losses by runoff water,

If agricultural soil losses can be measured or its rate can be
predicted, losses of nitrogen, phosphorus, potassium and organic carbon
-may be estimabed with fairly high confidence.

For this purpose, we must estimate the nutrient contents in the solils
of the Eastern Region and the ratio* of the concentration of a nutrient in
the eroded soll to that in the surface soil from which it was eroded. (¥

Enrichment ratio)



These values are estimated based on some data as follows

Texture of N P k 0rgénic-C
Surface Soil )
% /N S | _ |
1.(SL - LS) 0.25 0.014  0.06 0.43 } "
2. (sSCL) 0.65 0.053 0.12 0,96
Enrichment 2.1 2. 2. 1.9 — 4
ratio

Sediment * % % %
from 1. 0.53 0.034 0.14 0.82
from 2. 1.37 0.127 0.29 1.82

Sources : ¥ Ogawa, K., Samnao, P. and Orapin, S, {1980) Misc.
Pub., TARC, JAPAN, (Annex 5) Soil. analysis of  this
study

%%  Ueno, Y., Kamrop, B. et al. (1983) The report of. the
cooperabive research work bgtween Thailand and Japan
Stocking, M. (1988) Paper to 5th Int. Soil Conserv.
Conf. BKK. Thailand

The amounts of nutrient losses are obtained from the percent of each

nubrient in sediments and the predicted amount of sediments.

(7) Present land-use

The land-use of the East is given iﬁ Table 2.1.3-6 and Table 2.1.3-7.
The land-use in the East is characterized by a larger exbtent of land under
field crops, fruit trees and rubber; and a smaller extent of paddy field.

During the period of 1961 -~ 1985, more than 60% of the forest area of
the Eastern Region was cleared which brought a great increase to the
amount of agricultural land., (Table 2.1.3-8)

Cassava, sugarcane, piﬁeapple and corn are. the most important upland
crops and coconut is also grown throughout the region. Rice is grown on
somewhat poorly drained soils of nearly flat areas. Rubber is another
main crop in the region covering about one million rai and is grown on

soils occurring on dissected erosion surfaces and alluvial terraces.



Rubber and fruit trees are mostly found in Rayong and Chanthaburi,

which have a higher level of rainfall.

2~15
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Fable 2.1.3-7

Land-use of the Eastern Region

Land-use Area
1000 rai %
Community 96.2 0.4
Agricultural Area 14,2385 656.6
Mixed fruittrees 51.8 0.2
Mixed fruit trees with others 247.0 1.1
Pararubber 751.7 37
Pararubber with others 576.4 29
Coconut tree 33.7 0.2
Upland crops 4,685.5 218
Upland crops with others 3,370.7 | 15.7
Rice 3,424.9 16.0
Rice with Others 1,097.2 5.0
Wa{er farming 17.1 6.1
Water .farming with rice 761 0.4
Unused area 1531 0.7
Unused area with others 1,57.2.2 7.2
Forest, Mangrove forest 5,1 923 239
Water resources 142.3 0.7
Total 21,4878 100.0

Source: DLD (1987), Land-use Map of the Eastern Region (1:500,000)
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2-1-4 ' Seil Erosion

(1) Seoil erosion in.Thailand
Thailand is -climatically classified as being located in the Humid
Tropics =zone, In the zone, occurrence of serious soil erosion {s

recognized all over the world.

152 seu e c -y [ESa 125

“Figure 2.1.4-1  Humid Tropics Areas

Areas of the tropics with five or more humid months. Derived from Map 5, ‘Seasonal climates of the earth’, in
Landsberg et at. (1963)

There are many reasons for the acceleration of so0il erosion. Among
kthem one of the most important reé.sons why the visible effects of soil
erosion are so much more pronoﬁnced in the humid tropics is the very high
erosivity of Eainf‘all. The inténsity of a tropical rainstorm is much
greater tﬁan that of rainfall in more temperate areas. Namely, the
rainfall range of Thailand is 1,000 mm ~ #,700 mm/year and the average is
1,550 mm/year except for Trat in the East and the Southern part of
Thailand.



There are two byplcal seasons, one is the rainy season. from . April -~

May to October, 90 percent of annual rainfall occurs in this season, the

other is the dry season from November to April or May.
more “than 10 mm/day, are about 20% and wore than

Rairfall days,
20 mm/déy are about 10% of the total of this season,

The features of rainfall are as followé;

e Very heavy bub shoft time (1 ~ 2 hours in a day)

e 10 mm ~ 30 mm within 30 minutes

Compared with Japan, ahﬁual_rainfall and rainfall'intensity are much

greater but rainfall time is shorter in Thailand.

On the contrary, annual evaporation is 1,600 mm ~ 1,800 mm and the

average is 4.4 ~ 5.5 mm/day. |

The features of soil erosion in Thailand under this climate are as

follouws; ”

1}  Soil erosion mainly occours in‘the rainy season.

2}  Soil is eihausted from 'reﬁeatedly being wetted (expansion by
rainfall) and dried (contraection by drought).

3) After extensive farming such as shifting agriculture, the soil
has become depleted, therefore, it has no resistance against
so0il erosion,

1)  Countermeasures for soil conservation are insufficient in such
areas. 7 |

5) Under these conditions, the soil is wseriously eroded from
continuous heavy rain. N

From thé site observations, heavy rainstorms and serious soil erosion

have been confirmed in the East.

=]
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{2) Soil erosion in the Rast
Soil erosion areas in Thailand (from moderate level bo very severe

level in each part) are shown in Table 2.1.4-1.

Table 2.1.4-1  Soil Erosion Area in Thailand _
Unit:  "000 ha ("000 rai)

Soil Erosion Area Farm Land Total Area
. No. of )
Region . .
Province of) % Y%
North _ 17 4,684 27 3,191 19 16,966 33
(29,276)
Northeast 16 6,872 M 6,481 38 16,885 33
_ (42,948)
Central - 9 612 - 30 1283 B1 2,031 4
(3,825)
East * ' 7 1,841 49 1,207 32 3,751 7
(11,507)
Wesi 8 1,416 31 1,070 . 23 4,607 q
(8,847)
South 14 1,906 27 1,763 25 7.072 14
(11,912)
TOTAL 17,231 34 14,955 29 51,312 100 .
' (107,691) . '

Source : Soil Erosion in Thailand, DLD 1981

VWhere : Soil frosionArea ... MNore than 5tonfraifyear in 1980
Farmland ... ... farm holding land in 1978 consisting of rice,
, upland crops, permanent crops and others.
Ral ................ 0.16 ha
East* ... ...... .. ..... 'Study Area

In the Table, the soil erosion area is estimatéd_as more than the
farm land area., This is because there is a large amount of land in the
forest being illegally cultivated by squabters.

The feature of soil erosion of each region in Thailand is as follows;

1) HNorth

The westward and eastward areas around Amphoe Mae Him at Amphoe
Jamthong in Chiengmai and Amphoe Muang, Amphoe Tron and Amphoe

Nam Pard in Utaradit are in the very severe soil erosion ratio



3}

h)

of 111-179 ton/rai/year due to forest encroachment  around " the

footslope and mountain for cultivation of both upland crops and

rice. The value of soil erosion will decrcase respeotively-from
sloﬁe area bto forest condition and plain statically abt 0.51-3.6l
ton/rai/year.

“Northeagg

In the upper pért of Uddfnthani, .Khon Kaen and Kalasin the
maximum value of soil eresion is 319-508 ton/rai/year because of
the condition of agriculture and slope. This is the same as in
the Northern Region and almost the same condibion exists in the
Eastern Region and the Southern Region. In Roi-Et,
Nakornrajasima, Surin and Ubolrajadhani, the amount of solil
erosion has increased from 110 to 503 ton/rai/year. The soil
erosion of permanent paddy fields is at alow ievel and the
central region in general has a soil loss at a moderate level of
5.20 ton/rai/year.

Central

Soil erosion on the Chao Phraya Plain is at a slight level.

However, in the west and southeast part of the region due to

the rolling areas wﬁich have been cultivated the soil erosion
occurs at a level of 230-253 ton/raifyear.

fast .

Soil erosion is at a high level esbecially on the footslope and
mountain which are cultivated with upland crops in Chonburi,
Rayong and some parts of Chanthaburi, the value is between 238-
316 ton/rai/year. Soil erosion in Trad and the major part of
Chanthaburi is between 1-29 ton/rai/year due to the land-use

eondition of rubber plantation and orchard.



5)  Hest
Generally, the maximum average soil erosion in .this. region
- which covers the mountainous area of Mae Klong River ab bthe
upper Kwai Yai and Kwai Noi is estimated at 276 ton/rai/year,
The rolling area and footslope are cultivated with sugarocane and
'soil erosion is between 72-76 ton/rai/year.
6)  South
Sevefe soil erosion ocdurs in the lower part of Ratchaburi and a
1arge part of Prajuabkirikan between 159~2M1.toﬁ/rai/year. The
lower part from Prajuabkirikan on is nearly the same as Trat
which is in the Eastern Reglon
-In the East, social and economic circumsﬁances are cbmparatively good
since Bangkok metropolls is very close, there are many 51ghtsee1ng places
such as Pabtaya and plans for a modern factory =zone under the Eastern
Seaboard Development Programme. Fopulatlon pressure, however, caused
encroachment of the forests and extensive agriculture. This is the
physical pattern of the occurrence of soil erosion in Thailand.:
The formulation of the Integrated Rural Development Plan based on
soil and water conservation in the East shall also contribute to the

development of the Northeast and other areas in Thailand.



(3) Estlmated annual sediment yleld =
Table 2.1.4-2 shows gstimated annual sedlment yleld i
. From the table it -is elear thal s0il erosmn in Thalland is

n  the Gulf of‘

_ Thailand.

ocourring on’ a serious and lar‘ge soale._

Tabla 2.1.4-2 Est:mated Annual Sedlment Yields from tha Central,
' Eastem and Southern Reglons to the Gutf of Thaﬂand
. Watershed _ AverageSedlment o Average Sedlment_ _
Reg.io,n Area ' e (tonsfkmuyeqr) | _ (lnliliont:_t_)n?{yea_r)_ .

N (km2) " ¢ spension” bedload ~Total - suspension bedload  Total
Central* - 67,189 1830 366 2196 123 . 25 146
East 36,394 1900 380 2280 69 1.4 8.3
South 70,188 2950 590 . 3540 204 41 245

Total .. .. 6680 - 1336 8016 . 396 .~ 80 476
‘Note Lox lncludmg headwatersfrom the North

" Source : 'Department of Conservation, Faculty of Forest Kasetsart
' University, 1984.. -
Cited.from 1ha__|land, Natural Resources Profile, 1987.

The . volume of sediment Lo the Gulf of Thailand from its ecatchment
areas was ‘estiinated-as;liBr million tons. This is appr.ox_imately. 27 m_ill'_ionf
m-and equivalent to 13,500 ha/year of farm land when the unit weight of
goil is 1.8 I_:on_n/m3 and the top soil of farm land is presumed to be 20 cm.

Such a large area of farmland has been lost every year.



(4} Soil erosion and deforestation _ o - _

It_ is obvious and has been proven - thiroughout- the world that
défpresﬁation'isja direct cause of soil eresion and destruction of_waﬁér_
f§$0urggs. ‘Thailand is facing a typicai pattern of the above mentidﬁed
situation. Tablé 2.1;u~3,'2.1.una and Figure. 2.1.4-2 show the trend of
aeféfeStabibnrin Thailand. The\featﬂbes-of forest enoroachment'duhiﬁg the

25 ¥95P3”f30m 1951 to-1985ris as foilows;

Region . Encroached area = Percent

('000 rai) S

~Nokth 20,002 27.6%
Fast : 8,233 | - 62.2-
~ Northeast 129,175 ~ 65.8
Centrél- - : 11,520 : 517
South 8,838 N7
' Total 77,860 u5.5

The most deforested area was the Northeast, the next. was the East.

. This is a coincidence with the trend of soil erosion as mentioned before.



Table 2,1.4-3

Forested Areas In Varlous Region's 0
1978, 1982 and 1985 :

¢ Thailand, 1961, 1973, 1976,

Cunits rai
_ - . ForestArea
Region  TotalLand Area : T T T T L
- ' 10614 1973 1976 . 978 - o982 o 1985 .
North 106.027.600 72,671,875 70,996,875 63,954,375 59,335,625 54,847,500 - 52,578,750
' (68.50)  (66.96) - (60.32) - (55.96) (5173 . {49.59)
East 22,814,063 13,226,875 9,397,500 - - 7,894,375 6,898,125 5,000,000 - 4,993,750
. R (57.98) A9 {3460 (30.24): _ {2192y . {21.89)
Northeast 105,533,958 44,315,000 31,669,375 25933750  19.513.125 .16,178,750 15,140,000 .
{21.99) {3001} {24.57) ©{18.49) (1533 (1435)
CentralPlain 42,124,189 22,267,812 14,981,250 13,641,250 12,766,250 11,572,500 10,75?,5'00
o {(52.91) . (35.56) (32.38) (30.31) {24.47} (25.56) -
South 44,195,992 18516250 11,521,875 12,586,875 11,001,875 10,276,250 9,678,125
: {41.89) {26.07) (28.48) {24.89) . (23.25) (21.90)
WhoIeCountry.:azo,s%,an 171,017,812 138566875 124,010,625 109,515,000 97,875.900 93,158,125
: - (53.33) {43.21) (38.67) (3a.15)  (30.52) (29.05)
Notes All data derived from LANDSAT ei«cepf 1961 data from aerial sur#ey. ’
Values in parenthesis afe percents of total land area in each region.
Source RFD, 1985a,P. 20-24
Cited from : Sameas Table 2. 1.4-2
 Table 2.1.4-4  Forest Encroachment, 1961 ~ 1985
1961 - 1973 1973 - 1976 1976 - 1978 1978 - 1982 1982 - 1984 | 1961 - 1985
Total Forest
Encroachment 32,450,625 14,556,250 14,495,625 11,640,000 4,716,726 77,859,538
During Period (rai)
Average Annual Forest .
Encroachment 2,704,219 4,852,081 7,247,813 2,910,000 1,527,242 3,244,147
During Period
{raifyr.)
Cited from : SameasTable2.1.4-2
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2-1-5 Land and Water Resources

(1)

Water resources.

1) -Surface water = _ : _ o
Construction of resebvoirs is one of the.mOStfapplieable means

for waber resources development - The capacity of - reserv01rs

:'oonstruoted by the RID ‘and EGAT: which are leadlng agencles of such

development in Thalland 1s shown in Table 2. 1 5~ 1.
Erom ths 1t may be Sald that about 30% of the total surface

run-off 1n Thalland is utlllzed effeotlvely ‘through storage of water

in r‘eser‘von‘s. S

However, tﬁe utillzatlon rates of run—off 1n the Southern and
Eastern Regions are 13 and 1% respectlvely “In other‘words, water
resources in both reglons are poorly developed IR |

The reasons for such poor oondltlons as mentloned above are
oon31dered as follows

- lhey have comparatively rieh rainfall.

- The land is rather steeply sloped due to 1ts looatlon near or
adjacent to mountalnous areas. Rain water flows 1nto the sea
wlthln a short lee _ '

_— There are no large river ba31ns except for Bang Pakong 7
_The-construotlon.of large scalé reserv01r is difficult due to
tﬁezsmail watershed area.

- Depehding on rainfed ecultivation, loecal inhabitants have
little knowledge or expefienoe in wabter resources development

and irrigation.
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2) | Groundwater _
The regional characteristic of groundwater is as shown in Table
2.1.5-2,

Although, in BMA, such problems as land subsidence and frequent

flooding are Sald to be caused by exce331ve groundwater abgtractlon,

groundwater will play an inereasing role as a water resource For

domestic consumption, swall scale irrigation and lndustrlal water

supply . in future, _ |
However, the Bastern Region has the least 'potehtial for

groundwater development among all reglons gxcept along “the rlver
deposit of Ban Phakong due to the hydrogeologloal characterlstlcs

Wells drllled in alluvium and terrace dep051t yleld only 7-10 nﬁ/hr of
portable water. The limestone aqu1fer near the Kampuchean border
yieids about 10-20 w*/hr. |

3) Flood

Table 2.1.5-3 shows that in most years,' flood and droughﬁ
problems oecur' on hundreds of thousands of hectares.,  The flood
phenomena is said to bhe coﬂceﬁtrated_in the latter period of the wet
season due to the rising groundwater table. Bﬁt relativelj little
attention has been given to flood problems in the rural area because
floods were one of the water resourees:for agricultural ﬁroductiqn}f

" However, high yield variety crops have recently been introduced

to the country, so'thét the importance of flood controi is'recoghized
even in the rural area.

Flood proﬁlemé in the Eastern Region are relatively few except
for certain areas in the low lands of Khlong .Luang ) Raybng and

Chanthaburi river basins.
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(2) :Irrigation _

;The-totaljdultivated area both of paddy and upland crops in Thailand
is abéut 16,880,000 ha. About 22% of the cultiVated_area is irrigated
(3,940,000 ha) as of 1985. _ |

-Thé most developed irrigation systems are found in the central plain
and the irrigated area in the Central Region in 1985 covered 1,707,600 ha,
compared to 895,800 ha in the East and 378,400 ha  in the South, As for
the oharacteristies of irrigation systems'in the Eastern Region,.the share
of upland-cPop:area (449 of cultivated land)in the Region .is the highest
of any other Region, However, the irrigated area has not increased due to
the high elevation_of agricultural land. The existing'irrigétion water is

mostly conveyed to paddy land.

(3) Land and water resources deﬁelopment.plan

The MOAC has brepared.an operation plan {1988-1991) relevant to land
and water resources development in association with the Sixth Five Year
National Economic and Social Developmeht Plan.

1}  Water resources

Although the government has tried hard to develop water
resources for -agricultural purposes for many years, cultivated land
still relys on rain water which is én obstacle in production and
income 6f the farmers in about 80% of the cultivated area. The major
factors which restrict the expansion of the irrigated area. are
considered to be as follows :

° Limitatidn_éf the potentiality of water reéources'development

o Ineffective utilization of previously constructed large scale

-irrigabion projéets '

Therefore, large scale projects need to have more efficient
administration and . management including a suitable project
construction plan which needs to be coordinated with the production
plan, marketing plan and job creation plan.

The measures of development are conducted as follows :

- To expand the watershed area to. support the implementation

and construction of medium scale irrigation projects in order

to increase the irrigable area at an average of 200,000 ral



per year from only medium scale irrigation -projects not

ineluding large scale irrigation projects and ‘small scale
irrigation.projecﬁs.

To improve and increase the sufficiéncy of the large scale
irrigation project's 1Jtilizétion by encouraging the private
sector to participate in agricultural development, providing
a suitable project administration system for Iincreased
cooperation between the concerned government'agencies.

To develop and rehabilitate. small scale irrigation projects
including groundwater projects into the basin devglopment
system in line with necessity and potenﬁiality by considering

the relation among the SSIP projects within the same basin.

?2) Land resources

Remarkable increase in populatidn and disorderly deVeldpment of

land in recent years has caused limitation of land resources and

decaying of land. Therefore, the following measures shall be taken

for land conservation.

To make a plan of land utilization by surveying and mapping
of undeveloped areas such as drought and coarse areas in the
provinces and classifying iand for more effective use.

fo accelerate classifying of land use such -as national park
areag and areas suitable for agriculture from the forest
land.

To promote land banks and financing activities.

fccelerate the consolidation of land with the purpose of

- redistributing land rights.

To preserve land and enviroment by'accelérating development
of low. land which will have an influence on the prevention of
$011 erosion and social and economiec development.

To encourage systematic and coordinative development for the
suitable arrangement of land, water and plénts.

To aceelerate the training of government officers, farmer's
leaders and farmers for the purpose of land preseprvation and

restoration.



) Irhigation project development plan

'RID which is the leading agency for irrigation projects as well as
water resources development projects 1s scheduled to implement a total of
9% projeots in'Thailand‘dubing the next four years from 19688 to 1991 in
association with the Sixth Five Year National Economic .and Social
Development Plan as shown in Table 2.1.5-4,

By completion of the projects, a total. land area of 804,500 ha
(5,028,100 rai) will be irrigated and the total irrigated area will
increase from 22% to 27% of the cultivated area. '

The number of large scale irrigatbtion projects is set up to be smaller
than that of medium scale irrigation projects in conformity with the
" National Development polioy.

The share of the development plan of the Northeastern and Southern
Regions is about 55% of the total projects, while that of the Eastern

Region is the smallest of all regions.
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(%) ﬂdministration coordination policy and guideline for small waber
resources development

There are 16 agehoies-oonoerned inoluding.DLD concerned with small

water resources development. In order to. reduce the duplication of
develobmeht plans and implementation, the office of coordination and
acoeleﬁation' of water resouroes development laid down the policy and
guideline for Emall water resources development in March 1986.

. The policy of coordination is described as follows

~ To establish the administration and management for water resources
development projects so that there will be full water utilization
as ‘a conbinued activity. _

-~ To support the water-user organization and promote the water-user
group bto have mofe participabion in the project especially in
project maintenance and continued activity.

- To accelerate the development of waber resource for domestic use
both qualitatively and quantitatively so that the farmers in rural
areas can have clean and safe water for drinking.

The detailed functions of the major agencies are presented in Table

2.1.5-5.



“Table 2.1.55 Major Agencies for Small Water Resources Project -

Agency

‘Type of Water Resources Project

MOAC

1.

RID

Serviee Center

Developement

. Mobile Agricultural

. Department of Land

(DLD)

4

Low land water drainage project
(digging drainage canal ‘with
appﬁrtenant structure)

Reservoir {Embankment 6510 m height,
project cost not more than Y4 million
Baht) - |
frrigation cancal or camal improvement
(with weir type structure, regulator)
Weir (project cost not more than U
milliqn Baht)

Salinity protection and improvement of
the area near seashoré for cultivation
{construct the dike and appurtenant

structure)
Natural swamp redredging
Canal construction or improvement

(with weir type structure, regulator)

Salinity protection project and

Improvement development of the area near

seashore for cultivabion

(construct dike and appurtenant

structure)

Reservoir (very small, height of

embankment is not more than 6 meter)



Major Agencies for Small

_ﬁgenev

Water Resources Project (cont’'d)

Tvpe of HWater Resources Project

MOJ__ (Ministry of Interrior)

1. Department of Local

“fAdministration

2. Accelerated Rural
Development Office

(ARDO)

3. Department of Civil
Works

Ministry: of Health

1. Deparment of Health

Ministry of Industry

1. Department of Mineral

Resources

Reservoir (very small, height of
embankment is not more than'6.meter)
Natural, swamp'and pond redredging

Farm Pond -

Weir (very small)

Shallow well

Repair and improﬁement of ‘water
resources (by three cooperation with

the budget of 5,000 - 100,000 Baht)

Reservoir (height 6-10 m, project cost
no more than I million Baht)

Natural swamp, pond redredging

Farm pond

Weir (project cost not more than 1
million Baht)

Deep well

Shallow well

Deep well

Deep well

Deep well



2-2 Socio-Bconomy

2-2-1 Population Statistics
in 1981 the Eastern Region accounted for 6.2% of the total population
of Thailand and in 1985 accounted for 6.4% (Figure 2,2.1-1). During the

same period the population of the Eastern Region increased at an average
anmual rate of 2.9% from 2,944,955 persons in 1981 to 3,300,499 persons in
1985 while the total population of Thailand increased at an average annual
rate of 1.9% from 47.48 million persons in 1981 to 51.30 million persons
in 1985,

Also, the average natural (birth/death) increase in population in the
Fastern Region over the 8 year period of 1977 - 1984 was 1.84%. This

means that more than one-third of the total increase in population has

come from in-migration (Table 2.2.1-2).
3-2-2 Labor Force and Employment

According to the Labor Force Survey conducted by the National
Statistical Office (NS0Q) the Thai Labor force was 26,601,233 persons or
51.30% of the total population in 1986.

The said Survey was carried out during three periecds, namely Period 1
~ February, Period 2 - May and Period 3 - August of 1986. From the data
it ean be seen that flluctuation in the number of employed persons is
directly related to the agricultural season. In Period 1 ~ February, crop
harvesting has been completed so labor demand is ab its lowest, in Peribd
2 - May land preparation activities are begun so labor demand is at its
peak and in Period 3 - August planting and caring for crops maintains the
demand for labor. The percentage of the total labor force employed by the

agriculture sector in the three periods is as follouws :



Percentage of Lahor Force Employed by the Agri-Sector

Period Percentage Change %
1 {Feb) 57.6% -
2 {May) 65.9% 8.3
3 (Aug.) 66.8% 0.9

Source : NS0, 1986

Changes during the periods in the btotal 1labor force, employed and

unemployed are as follows ;

Change
period Total Total Total
i
! taborForce -~ | Employed Unemployed ~ [ Total Total Total
Labor Force Employed Unemployed
1 | 25,571,700 23,480,800 2,090,800 - - -
2 26,765,100 25,488,400 1,276,700 1,193,400 2,007,600 ~ 814,100
3 ] 27,646,900 26,678,600 968,200 881,800 1,190,200 -308,500

Source : NSO, 1986

becording to the 1980 Population and Housing Census conducted by-the
Nabional Stabtistical Office the labor forece of the Eastern Region was
1,421,133 persons or 52.7% of the total population of 2,696,736 persons.
A total of 959,569 persons or 67.5% were engaged in agricultural-related
Jobs,

2-2-3 Income Level

The per capita Gross Regional Project (GRP) of the Eastern Region (7
Changwat) has averaged 1.29 times the per capita Gross Domestic Product
(GDP} over the four year period from 1982 to 1985,

Also, at current market prices the per capita GRP has over the same
period increased from 23,284 Baht in 1982 to 25,603 Baht in 1985, while
the per capita GDP has increased from 17,450 Baht in 1982 to 20,299 Baht
in 1985.



From 1982 to 1985 the Easbern Reglon's GRP has increased at an

average annual rate of 5 557 per. annum, although its percentage share.

annum 1982 1985) of total GDP has slighLly decreased
: 8.16% in 1982 and 7. 80% in 1985 (see Table 2, 2 3-1}.

have - been agrloulture followed by

(7.95% average, per
during the period
The main secbors of production

manofooturing However, in 1985 the agrloulbural sector produced 18,928

milllon Baht or 22.54% of total GRP while the manufacturing sector
produoed 18,056 m1111on Baht. or 22.24%, a. dlfference of ‘only 872 million
Baht or 0.30%. Another "sector of spec1al 1nte1est is.Mining and Quarrying
which has grown form 1,167 million Baht or 1.84% in 1981 to 7,410 willion
Baht or 9.13% of total GRP in 1985 _ |

The annual income level of households in.-the' rural .area of the
‘Eastern Region was reported in the V1llage ‘survey of 1984 by the Natlonal
Statlstlcal Office. ‘The survey revealed that of the 55% of the households
surveyed in the rural area 26.9% had annual.inoomes of under 6 000 Baht,
31.3% had annual incomes of 6,000-10, 000 Baht, 25.2% had annual incomes of
10,001-20, 000 Banht and "16. 6L had annual incomes of wore than 20 000 Baht

(Table 2.2.3-1).
2.9.4 Nature of Title' to Holdings and Size and Distribution of Holdings

(1) Title Lo holdlngs

Land rlghts play an 1mportant economic role in enoouraglng farmers to
invest both physically and wonetarily in the development of their
holdings. In the case where farmers are unable to obtain such rignts or
rights they have received are not clearly .defined, farmers will be
reluctant to invest time and honey for benefits which they may not
reoéive: ' |

There are various forms of land right being issued in Thoiland and

the following are examples of those prevalent in theLStudy.Area.

1) Nor Sor Sam (N.S.3) issued by the Department of Lands for
‘private lands, this Certificate of Utilization can be upgraded
to Chénode (N.S.4) Title Deed. Transfer of ownership and

collateral for loans are two of the immediate benefits to be

derived from receiving such a right to a holding. It is



2}

3)

)

estimated  that of the total 320.7 million ral of land in

Thailand 23.7 million rai have been issued N.S.4 certificates

~and 70,9 million rai have been issyed. N.S.3 certificateé,

Sor. Tor Kor (STK) are right to=farm-certifieates issued by the

Royal Forestry _Department (RFD) since. 1982. This certificate

allows_Squatbers in national forest reserves to. acquire holdings

of up to 15 rai per household, any additional land being

cultivated contiguous to the STK holding'may.be leased from the
RFD. ~ STK .certificates are non-transferable except .in the case
of inheritance and cannot be used as loan collateral. . STK

certificates are signed by the Provincial Forestry Officer and

- the Governor of the Provinpe concerned, and. are ~valid for 5

years with the condifion that the farmer build a house on the
land and not leave his land uncultivated for a consecutive
period of 2 years. All certificates are due to expire in the
near -future -and a programme to issue STK-2. certificates is nowu
under consideration. According .to estimates of the RFD in 1986
a total of 62U4,048 STK certificates had been issued covering
6,360,849 rai and 175,771 households were leasing an additional
3,412,968 rai. The STK programme exists in all four Provinces
of the Study #rea,

Sor Por Kor 4-01 (SPK H-01) is a land use permit issued by the
Agricultural Land Reform Office {8LRO)Y. 1t allows squatters to
haﬁe holdings in areas which were formerly Nabtional Forest
Reserves of up to 50 rai per household. SPK 4-01 permits are
non-transferable except by inheritance and according to the ALRO
officer in Chachoengsao may be used as collateral for loans from
the BAAC. As of June, 1986 a total of 17,967 SPK U-01 permits
had been issued covering an area of 363,200 rai. In the'Study
Area, oniy Chachoengsao has lands un&er this programme.

There are two obther types of land utilization certificates
covering public lands (mainly National Forest Reserves which
have been encroached and released by the government as suitable
for cultivabion) one is the Nor Kor (NK) certificate issued by

the Department of Public Welfare (Ministry'of Interior) and the



other the Kor Sor Nor {KSN) 1ssued by the Cooperatlves Promotlon
Deparbment Both certlflcates are non- transferable except by
lnherlbance and cannot be used as eollaberal for loans. In the

Study Area, only Rayong has lands- under these two programmes

(2) Size and dlStPlbuLlon of holdlngs o

Dlstrlbutlon by 31ze of farm holdlngs in the four Provinces of the
Study-Area'as of 1983 is as shown in Table 5 2.%4.1. From the Table it can
be seen that.thé.majdfity of férm'holdings_are in the 10n39.9*rai size
raﬁge whichﬁééﬁéufé with the national statistics. _

In the ‘Sﬁﬁdy: Area holdings of 40 ral and over occur at a higher
pefcenﬁége.tﬁan thE'hatidnal:average, especially in Chachoengsao where the
number of - such holdings is 12,18T or 31% which is more than double the
national percentage in 1983 (see Table 2.2.4-2). . However, the_pefcentégé
of holdings of 6-9.9 rai are conSisten-tly' lower than the national- average

of 12:3% with Chachoehgsao the lowest of'thé four changwat at T%.



(3} .Lén'dless_

At present, it is estimated that épproximately 2.5 million households

in bthe rural area can be classified as landless, in other words do.nc:t; ownﬁ

the lémd- they cultivate. Of this total, one million houséhoids _ocoupy

lands '-illégally, bne million households are renbing lénd from others -ahd a
half million households are completely landless.

_ At ':r_oughly 6 pér"_'so'n'é'; per household this means that 15 million persons

or 28.9% of the total population are landless.

Landless by Type, Number of Hoseholds (HH) and Popula{ion

Type HH (million} Persons {million)
lllegal occupant 1.0 6.0
Landless 0.5 3.0
Rental . 15 6.0

Total 2.5 ' 15.0

Source : DLD 1987
Note : HH-- Number of Household
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Figure 2.2.1-1 Eastern Region % of Thai Population



Table 2.2.1-1 Basic Statistics - National, Eastern Region, 4 Provinces

population * 1. 1981 1982 1983 1984 1985 1986 &
Kingdom ‘000 pérsons 47,488 48,490 49,459 - 50,396 51,301, 52,094 *
Eastern Region 2944955 | 3037921 | 3122439 | 318509 | 3,300,499 -
f;rovi'n_cei _ _ - R .
* Chachoengsao 498,092 507,422 503,484 | 510,308 | 525,717 -
+ Chonburi | 738221 754,329 769,581 780,091 806,396 - -
| Rayond ‘| 337,063 376,244 '392,854° 106,222 418,814 -
© Chanthaburi . 340,341 350,283 364,440 374,560 390,348
Total 4.Provinces 1,953,717 1,988,278 2,029,759 [ 2,071,181 2,141,275 -
Economy *2. R _ ‘ : o
CGNPT MBS - 819.750 899,543 957,087 | 1,000,435 | 1055762
.per capita '8 - 16,906 18,188 £ 18,99 19,501 20,266
T Gbe ‘Mg = 846,126 924,913 988,863 | 1.081,354 1,098,363
-per capita 8 - 17,450 18,701 19,622 20,299 21,004
: GRP M/B 63,577 69,063 73,148 78,505 81,188 =
| -per capita 8 21,968 23,284 24,038 25210 ° 25,603 -
oRp | -
Chach'be_ngsao MR 8,064 9,638 9,747 11,141 13,828 -~
. -per capita: B 16,291 - 19,354 19,533 22,283 27,168 -
Chonburi M/B 32,285 32,877 34,265 36,740 - 36,713 -
© -per capita B 44,470 44,368 45,505 47,963 47,068 -
Rayong /B 6,315 8,036 8,765 9,418 9,173 -
-per'capita. B 17,255 21,5486 23,067 23,904 22,875 -
Chanthaburi - M/B 5,486 5,902 6,089 6,323 6.329 -
" -per capita 8 16,476 17,258 17,251 17,323 17.014 -

Sourée: 1 National ‘Statistical Office, Office of the Prime Minister
*2 NESDB o

x At current market prices




table 2.2.1-2 * Net Population Movement 1981 -~ 1985

: ‘- . Net Migration T _
‘population | Change % | Biths Deaths Ni;mber %

Eastern Region - . .

1981 2,944,955 _ _ _ :

1982 3,037,921 g2066. | 336 71,798 15,778 39,946 1.22

1983 3,122,439 84,518 278 | 68,273 16,229 3za7a 1 104

1984 3,185,096 | 62,657 201 | 58237 12,714 | 1734 . 0.54

1985 3,300,499 | 115353 . 3.62 59,178 10,282 - 66,457 2.05
Chachoengsao :

1981 498,092 : . _

1982 " 507,422 9,330 187 10,233 2,480 1577 031

1983 503,184 -} -4,238 §. -08a | 9568 2,608 -11,118 ~2.21

1984 510308 | . 7.424 142 . 8352 2,146 918 0.18

- 1985 525,717 15,409 3.02 8,487 1,682 8,604 1.64

Chonburi _

1981 738,221 _ g

1982 754,329 16,108’ 218 18,225 4,370 12,253 0.30

1983 769,581 15,252 202 - | 17.853 5,478 1,827 024

1984 780,091 10,510 1.37 15,001 1,217 -1,274 -0.16

1985 306,396 26,305 337 15,154 2,773 13,924 1.73
Rayang ‘

1981 377,063 : _

1982 376,204 ~819 ~0.22 9,165 1939 | 8,045 ~2.14

1983 392,554 16,310 433 8,644 2,057 9,703 2.47

1984 406,222 | 13,658 3.48 7,373 1,143 . 7,838 1.83

1985 - 418,814 12,592 3.10 7.488 1,039 6143 [ 147
Chanthaburi

1081 340,341

1982 350,283 9,947 292 8914 - 1.753 2,781 0.79 .

1983 364,440 [ 14,57 [ 404 .| . 8916 1,894 7,135 1.96

1984 374,560 10,120 2.78 7.875 . 1,681 1,926 105

198 390,348 15,788 422 | 8028 1,374 9,134 235

Source : Registration Division, Local Administration Department,
Ministry of Interior
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Figure 2.2.3-1 Eastern Region % of Thai GDP



Table 2.2,3-1 - 'Ahnuat Income Level in the-B_ura! Area 1984

% of _ _ % of Owr\er-s . _ -

“households under 6,000 10,001 | over .

surveyed - 6,000 8 | -10,000 8 | ~20,0008 | 20,000 B
Eastern Region 55.0 ' 26.9 31.3 25._2 - 16.6
Chachoengsao 55.0 : 263 294 26.0. 18.3 -
Chonburi 45.0 24.0 310 | 262 - 18.8
Rayong . g 61.0 168 | 327 304 J201
Chanthaburi S a9 23.4 320 259 | 187

Saurce : 1984 Report of the Village Survey
National Statistical Office.



- Table 2.2.8-1.  Size and Distribution of Farm Holding 1983 -

Total .Nu.ﬁ'-nl.aer Nunﬂ_mr of hofd'i.ng by size ral {%) Total Farm
Province Coot ol nders 6-99 | 10-309 | 40vatang ] POWing area
' holdings - i rai ral “over. {rai)
‘Chachoengsao 39,760 5921 2,795 18,863 12181 [ 1,184,348
- (100) (14.9) . 7.0y {47.5) {30.6) -
Chonburi- 33,233 4,714 3,042 18,388 7,089 1,109,245
- (100) (14.2) (9.2) {55.3) (21.3) .
Rayong = 35,154 - 4,263 2,953 20,323 7815 - 1,093,000
s - {100} - (2.1 (8.4) (57.2) L (22.3) B
Chanthaburi 33,711 5,252 " 3,99 17,305 7.158 916,802
S {100} (15.6) (11.9) {51.3} 21.2) TR
Source : 1983 Intercensal Survey of Agriculture
Table 2.2.4-2 Distribution of Landholdings, Whole Kingdom 1978,
1983 ' -
: N % of Owners % of Area Owned
Size of Holding ,
o 1978 - 1983 . 1978 1983
Less than & 14.9 14.7 2.5 2.6
- 6-99 2.2 12.3 4.0 4.2
10 - 39.9 56.5 57.8 | - 507 54.0
‘over 40 16.4 '15.2 42.9 39.2'
Total 100.0 100.0 100.0 100.0

.Source.: Nétional Statistical Ofﬁce, 1978 and 1983

2—567




2-3 Agriculture

2.3.1 Agricultural Production

present condition of agricultural production in Thailand is shown 1in

Table 2.3.1-1 and 2.3.1-2.

Table 2.3.1-1 shous the presénﬁ agvicultural land—use'in Thailand.

Characteristics of the Eastern Reglon in this respect are 1) areal
perentage of field'crops.is highest in five regions and 2).perqentage of
the area of tree and tree crops is sécond following the South,thé rubber
area.

Table 2.3.1-2 shows cultivation area, production and productivity of
some main crops of Thailand in the last ten years.

The breakdown of national agricultural production into six regions is
shown ih Table 2.3.1-3. Main features of the Eastern Region are
summarized as follows.

1. Cassava is the main upland crop in the region and no other

dominant food crops are observed.

2. Industrial crops sudh as pineapple, sugarcane and coconub are
another main crop and the share of these crops (% in npational
production ) is, 30, 15, and 13 respectively.

Although 88% of the rubber production in Thailand is from the
South, the remainder is from the Eastern Region. Therefore,
Para-rubber is one of the main crops in the region.

3. No specific vegetable crops worth mention are observed,

Fruit production has a high priority in the region. The
production of some fruit such as mango, rambutan, durian, ete.
has a big share in that of the whole country.

5. In conclusion, it may be possible to say that lots of upland
farms in the Eastern Region are occupied by fruit trees, rubber,
sugarcane and pineapple. The other.arable lands are mainly for

cassava and industrial crop cultivation,



9.3-2 Animal Husbandry

The outline of animal busbandry in Thailand is shown in Table2{3.2~1.

Large liVestoék such as buffaloes are mainly located in the
Northeastern and Northern Regions.

The increase in Lthe number of swine and duck is mainly due to high'
domestic demahd. Espeeiélly, duck feeding.has become very popular and
1,510,000 head in 1986 is two times that of 1965. |

The number of chicken waé 79,260,000 in 1986, which is 170% of that
of 1965. This rapid increase is due to increased export of chicken in
recent years.

There small livestock have more importance than large one in the
Eastern Region under present conditions.

Milk production in Thailand is increased greatly, reaching 70,000
tons in 1986 which is four times that of 1980.

Technical cooperation and the trend toward urban 1life style has
accelerated the production. Eventually, the development of dairy farming
will =ave foreign ecurrency which is now being used to import dairy

~ products.
2-3-3 Forestry

Forest covered 53% of the total area of Thalland in 1961 but only 30%
in 1985 as a result of destruction of the natural environment, The
Fastern Region is one of the worst areas in the country in this respect.

Forest resources are also decreasing and Thailand is a timber
importing country (Table 2.3.3-1). The government has prohibited log
exportation since 1977 and has started forest conservation and
reforestration activities.

In case of export, manufactured timber products have. been strongly
recommended by the government. 7

Timber production has decreased since 1977, when the total amount of
production was 3,340 m?, and it became 2,015 m’ in 1986, which is 60% of
the former amount. Reforestration has been one of the policies in Ethe

Five Year Plans of past and present.



2-3-4 Fishery

- The Lotal amounb of fish catches in Thailand was 2 230 000 tons in
3985 of which 2,060, 000 bons was from marine flshlng..... ' o

Fresh water fishing which has a close relationship with agrlculture,
harvesbed 170,000 tons (4, 1 billioh Bahb) as shown ‘in Table L.3,351y

Specles of fresh water catoches ‘are. snake -head flSh _Cat: fish and

loecal carp, gte.

The- Central Region produces around - 60% of the total harvest ‘gincé the
area has 1ots of rivers and ponds. All of this production-is utilized in
the form of either fresh fish (70%) or dried figh (12%).

Fish culbure is one of the directions of the fisheries industry :in

future.



- Table 2.3.1-1 Agriculturalf Land-Use in Thailand .

(1000 ha)

Reglon & | Total Farm | Fleld - Fruit Tree | o thare 2) |
“provinee . |- Land i Pa.dd_y_ Crop | and Tree - V:egetable: Others 2)_
| NorthiEastern | 8858 | 5953 | 2002 | 128 | 20 | 756
Region (100%) (67.2) (22.6) (14 | . 2. (8.5 |
| North 4667 '2714 C]os27 160. | 19 | 246
: (i00) | (58.1) | (2.7) 3.4 | . (0.8 - (5.3)
Central 2944 1656 890 - | 210 28 160
SN ~ (100) (56.2) | (302 | (.1) Q0 | a4
JEast D 1694 724 | 64 236 3 oy
. (100) (42.7) 36.2) (13.9) {0.2) {6.9)
southern 2413 777 | 24 1420 6 187
(100) | (3220 | (1.0) (58.8) (0.2) (7.7)

Source Agricultufal Statistics of Thailand 1986/87 Crop. vear

DOAE

" Note @ 1) 7.provihcés : Nakhon Nayok, Chachoengsao, Prachinburi, Chonburi, Rayong,

Chanthaburi and Trat

2 housing ér_ea, grassland, idle land and other land



production and Productivity

Table 2.3.1-2 ﬁ:r:naagi’::'(?rops in Thailand, 1977/78 ~ 1986/87
crop Year em | 77178 78179 | o780 | sors1 | 81782 {82483 | 83784 | 84/85 | 85/86 86/87
- —
Rice 1 56,444 | 62,667 | $8.971| 60,110 ] 60,110 | 60,134 $2,596 | 62,329 63,422 _51.5?1_
{Total) P ezt | vz.ar0| 1sss| 12368 | 17778 16,879 19,549 19,905 | 20,264 18,868
3 55 313 294 3020 312 102 326 331 330 328
Rice 1- 53,455' 58,410 | 56,868 56,882 | 56,392 56,171 58,141 57,9147 59,436 57,943
(Majér) 2 12335 | 15,206 | 14,686 15.405| 15,758 | 14774 | 16943 17,275 1 7,930 | 16,825
| 3 23] w04 258 7 279 284 305 301 312 EIE
Rice 1 2079 | a257] 2103| 3228| 3,578| 3963| 4481} Am5} 3985 3528
(second) 2 1586 | 2264 1011] 1983 2017 2104 2606 2630 2334| 2082
3 551 579 566 613 568 539 591 596 586 563
Maize 1 7538 8861] 9529] 8960 9.796| 10.494) 10,552| 11,355] 12,377 | 12,194
2 | 1677l 2791 2883| 2998| 3,449 3002| 3552} 4226 4934] A308
3 275 300 m 357 377 368 163 189 a12 380
sorghum 1 1062 1,008 1.182] 1546| 1,749] 1,534] 1657 1,838 1936 1.212
2 126 216 199 237 274 236 327 374 a04 211
3 134 219 199 162 164 160 209 21 222 184
Mungbean | 1 2720} 2.638| 2652| 2796] 3.040) 3034| 3022{ 32807 3426) 3972
2 207 259 251 261 284 81 288 352 323 301
3 28 M 113 106 99 101 103 17 98 98
Cassava 1 7282 5,286 7250} 7940) 7,726| 8552{ B.780| 9230] 7,748{ 8820
2 16,358 | 11,101 16,540 | 17,704 | 17,788 | 18,989 ) 19,985 19,263 | 15,255 19,554
3 2482 2,235 23600 1,184| 2618 2985F 2395 2239| 2026 2283
Chilti 1 218 239 226 719 221 231 196 228 171 138
22 66 63 62 59 61 61 54 64 56 35
32 104 262 273 271 273 266 275 280 327 255
Shallot & 1 145 141 145 146 150 82 97 93 94 a3
Onions 22 142 140 128 119 124 153 159 167 163 166
32) 976 987 879 816 g32| 1860l 1650( 16987 1738 1770
Garlic 1 168 167 163 167 192 200 229 229 172 177
2 107 99 122 124 119 114 108 125 108 97
3 637 596 748 742 619 572 470 547 627 550




Year
Crop

1}

ftomh | 77778 ] 78179 1 79480 | 60781 | 61/82 | 82/83 | 83/84 | 84/85 | 85/86 | 86/87
pineapple 1o | 5:51 512 629 800 519 434 423 382 466 441
2 2,141 | - 2154 2,889 3688] 1993 1.439| 1341 1,463 1,769] 15636
39 | 3914 a2i2| as93| asin] 3837| 3314| 3968| 3835 3798} 3711
Sugarcane 1 3541 | 3,190 | 2,730( 2927 3.857| 3.645| 3,607 3424 3443 | 3370
2 18,941 | 20561 | 12,827 ] 19,854 | 30,200 24,407 23869 25055 | 24,093 24,450
3 5415| 6523 a823| 5958 7,8:78 6766 7,27] 7.589| r061| 7521
Soybean 1 958 | 1,010 679 788 797 788 | 1008) 1.253| 1524 1799
2 96 159 102 100 132 113 179§ 246 309 357
3 118 175 163 152 168 180 184 204 206 202
Ground-nut | 1 641 660 609 658 764 761 783 820 779 _790
2 106 128 109 290 147 145 147 1721 N 169
3 188 205 191 207 200 198 199 220 227 217
Castor Bean | 1 241 271 312 264 277 276 268 267 267 279
2 37 37 36 35 36 34 35 33 13 36
3 154 137 114 131 130 130 129 122 123 129
Sesame 1 220 289 228 245 257 214 195 230 259 265
2 23 30 22 27 29 22 16 22 25 27
3 106 102 95 m 11 105 84 96 98 100
Coconut 12 | 2560] 2334 2347 2363 2373 2a03| 2451 2511] 2502| 2586
2 927 843 785 671 aa7 | 1076f 1,002 1128| 12261 1,280
3 665 665 544 a62| 516 619 628 609 640 626
Oil Palm 12 70 94 155 207 283 333 374 431 514 561
2 46 58 78 107 153 254 303 394 610 695
3 1940 1661] 1.887| 1543] 1,619 1882} 13381 1391 1831 1853
Cotton 1 528 429 750 949 967 715 538 451 519 315
2 91 74 143 193 176 122 119 79 102 57
3 182 189 194 213 185 182 191 182 201 188
Kenaf 1 1603 | 2003| 1418 roes| 1166 1357 1343} 1,022 14541 1,284
2 246 338 222 21t 194 200 235 162 247 226
3 159 195 167 201 174 155 177 180 180 179




2) Dried weight
"3) Freshweight

4) Harvested area

5) Estimated

Year |y | oo za | 78s79 | 79780 | soss1 | 81782 | 82/83 | 83/84°) 84/B5 | 85/86 | BEMT
Crop Atem . : . I - : "
Kapok 1 357 - 3] 3s| A7) 353 0 387} 38H) . 385 392 393.
2 42 0{ 27 14 19 34 20 aa | - aa 40’
3 w671 131 nz| o] asel o am oo et Tazal 160
para-rubber | 1 s275 | 9426 9576] o615 | 9867 10,007| 10143| 10.254 | 10,288 | 10,346.
2 431l a67| s3m| 4es| so8| S7G| 5947 €71 773 o8I
3 83 ' 69 60 60 64 65 67 (. - 72 88 90
1 Tobacco 1 273|294} ms| 220|308} 278| 28a) 198 © 205} 475
(Virginia) 2n sa0| 374 a02| 38| 430 02| 337] 330 323 266
o 3 12771 1274} 12751 1485 1aas| 14a5) 33821 18917 15800 1527
Source : Agricultural Statistict of Thailand. 1986/87 OAE
Note : 1) 1--Plantingarea 1,000 rai
2 Total production . 1,000 tons
3 - Productivity kglrai




Table 2.3.1-3

Acreage, Production and Productivity of
Main Crops by Region in 1986/87 Cropping Season

. Year| whole North ) i ,

Crop ltem | Country “East North Contral East West South
Rice 1 61,571 28,887 13,857 6,578 4411 4062 3,776
{Total} ’ 100 % &7 23 1 7 7 6
2 | 18868 6,435 5,303 2,906 1,462 1,817 546

' 100 % 34 28 15 a8 10 5

3 328 313 476 £496 412 511 324

' 100 %

Rice 1 57,943 28,754 13,377 5,274 3.979. 2,957 3,602
{Major) 100 50 23 9 7 .5 6.

2 16,326 6.384 5,045 2,142 1,257 ‘1,119 579

100 38 30 13 8 7 5

3 313 240 414 - 406 240 389 262

106 82 141 138 110 132 89

Rice 1 3,628 133 480 1,304 432 1,105 174

{Second} 100 4 13 36 12 n 5

2 2,04z 51 258 764 . 20% 698 67

10 3 13 37 10 34 3

3 563 385 538 586 475 532 385

' 100, 68 96 1020 84 12 . 68

Maize 1 12,194 -3,284 5,755 1,737 810 592 i7

100 .27 47 14 7 5 -

2 4,308 1,050 2,130 574 378 172 4

100 24 49 13 q q -

3 180 355 383 398 470 308 249

100 93 101 105 124 81 66

Sorghum 1 1,212 73 595 497 4 44 -

_ 160 6 a9 a1 4 -

2 211 13 100 88 1 9 -

100 6 47 42 - 4 -

3 184 210 181 81 197 214 .

100 114 " 98 98 107 116 -

Mungbean 1 3,172 243 2,539 301 23 36 31

' 100 8 80 10 1 1 1

2 301 20 247 28 2 3 2

100 7 82 9 1 1 1

3 93 82 100 98 97 93 82

100 84 102 100 99 95 84

Cassava 1. 8,820 5,259 630 116 2,279 537 -
100 60 7 i 26 5 -

2 19,554 11,175 1,438 271 . 5,431 1,239 -

100 57 7 1 28 6 -

3 2,283 2,208 2,343 2,441 2,343 2,230 -

100 97 103 107 103 98 -




Crop

Chilli *

Shallot *

and Gnion

Garlic*

Pineapple

Sugarcane

Soybean

Ground-nut

1}
Item

Whole
Country

13
100
36
100
319
100
116
100
258
100
2516
100
190
100
3i1
100
1,643
100
760
100
1,356
100
4,133
100
3,370
100
24,450
100
7,521
100
1,799
100
357
100
202
100
790
100
169
100
217
100

_North
East

31
20

25
283
83
51
14
126
49
1,716
68
27
i4
26

476
59
10

22

3327
81
472
14
1,836
12
6,545
87
202
1
40

n
202
100
214
27
42
25
201
93

et e

e ey

Morth Central East Waest South
42 1 3 N 9
37 19 o3 19 8
14 3 1 7 2
39 8 3 19 6
343 304 37 346 253
108 95 116 109 79
56 i 1. 7 -
a8 1 1 6 -
122 ) ] 8 -
a7 - - 3 -

2,513 878 924 1,518 651
100 35 37 60 26
162 0.4 - 1 -
85 - 1 -
784 1 R 1 -
91 - - -

1,758 1,360 1,422 1,257 -
107 832 87 54
23 3 98 600 26
3 - 13 79 3
33 - 431 834 . 36
2 - 32 62 3

5.015 1,500 5,051 3,811 3,480
121 16 122 92 84
544 89 579 1,686 -
15 3 i7 50 -

4,081 710 3,760 13,102 -
17 3 15 54 -

7,692 8,875 6,655 7,955 -
102 118 88 106 -

1,467 99 34 % -
80 6 2 i -
288 19 6 8 -
81 5 2 -
203 200 185 197 -
01 99 92 98 -
434 23 70 13 37
55 3 9 2 5
97 6 15 - 7
57 4 g 4
224 261 212 226" 194
103 120 98 104 89

A

—~66




n | Whole North . '
Crop ltém- | Country East North Central East Wast South
Castorbean- | 1 172 50 60 16 6 39 -
100 79 35 9 4 23 -
2 26 8 a 3 1 6 -
100 30 35 12 4 23
3 157 157 150 (153 179 165
o 100 100 96 98 14 105
Sesame 1 195 59 11 3 10 9 3
100 30 57 2 5 5 2
2 19 & 11 03 i 0.7 0.3
100 32 58 2 5 4
3 97 93 98 102 1 88 90
100 96 101 105 114 91 93
Coconut 1 2,840 269 239 85 375 516 1,356
100 10 8 3 13 18 a8
2 1,351 92 N 39 184 269 678
100 7 7 3 14 20 50
3 608 515 491 622 610 614 640
100 85 81 102 100 101 105
oitPalm . 1 452 - - 2 9 442
100 - - - 2 a8
2 584 - . - 5 578
100 - - - - 1 99
3 2,363 - - - 1,400 2,378
100 - - 59 101
Cotton i 315 48 160 22 27 58 -
- 100 15 51 7 9 18 -
2 57 9 28 a 6 10 -
100 16 49 7 i1 18 -
3 188 193 180 200 202 180 -
100 103 96 106 107 96 -
Kenaf 1 1,284 1,240 - - 44 - -
100 C 97 - 3 -
2 226 213 - . 13 - -
100 94 - - 6 - -
3 179 175 - - 299 - -
, 100 98 - - 167 ; .
Kapok 1 321 182 103 6 3 21 7
100 57 32 2 1 7 2
2 52 28 17 1 1 4 1
100 54 33 2 2 8 2
3 226 225 225 238 232 249 190
100 100 100 105 103 110 84




Crop

]
ltem

Para-rubbert

1 Bird
Pepper*

Long'Yard
Bean*

Short
Cucumber *

Long
Cucumber *

Pummpkin *

Chingse
Kale*

Country

8,739
100
992
100

" 164

10D

253

100
89
100
353
100
126
100
99
100
791
100
101
100
124
100
231
100
64
160
83
100

1.297

100

64
100
134
160

2,123

100

62
100
84
100 -

1,358

100

-

Whaole,

North

East

17
30
25
28
321
91
35
27
27
27
775
98
24
24
29
23
1,202
98
37
58
53
64
1,411
109
27
42
61
46
2,274
107
18
29
25
30
1,395
103

Motth

453
128
20
16
15
15
761
96
20
20
24
19
1,172 -

1,970
98
10
i6
12
14

1,208
89

Central East
. 12
- ‘114
. 12
9 6
4 2
2 2
2 2
275 309
78 88
10 ¥
8 6
9 5
9 5
865 666
109 84
8 9
8 9
9 9
7 7
1,143 1,089
93 49
- 1
- 2
- !
. 1
1,022 936
79 72
2 3
3 5
2 6
2 5
1,263 2,376
60 112
13 4
7 6
18 3
21 4
1,392 918
102 68

West South
- 7,677
- 88
- 278
- 88
91 28
36 1"
31 10
35 11
342 356
To97 101
27 27
21 21
24 20
24 20
889 743
T 112 . 9q
20 20
20 20
31 21
25 17
1,583 1,078
129 88
3 19
5 30
3 23
4 28
1096 1,179
85 91
9 11
14 17
18 22
13 16
2,147 1,992
101 94
9 9
15 15
16 10
19 12
1,835 1,123
135 83




Whole

. W) North i

Crop ltem | Country East N_orth Central East Waest South
Cabbage * 4 62 25 23 1 i 12 1
100 40 37 2 2 19 2
2 126 a8 47 1 1 27 2
100 38 37 1 1 21 2
3 2,063 1,974 2,071 1,550 1,385 12,308 2
) 100 96 100 75 67 112 1,799

Klue 1 985 319 259 63 86 67 87
Namwa * 100 32 26 & 9 7 191
2 494 172 130 29 42 37 19
100 35 26 6 9 8 85
3 620 668 628 531 558 636 17
100 108 101 95 90 103 561
1 947 365 249 77 156 76 90
Mango * 100 39 26 8 17 8 25
2 336 130 74 30 67 28 3
100 39 22 g 20 8 8
3 517 597 420 531 548 472 2
_ 100 146 81 103 106 91 399
Rambutan * i 374 - 1 - 149 - 77
' _ 100 - - - a0 - 224
2 466 - 1 - 209 - 60
160 - - - 45 - 256
3 1,464 1,091 750 1,658 429 55
_ 100 - 75 51 113 29 1,338
Durian * 1 359 37 - 181 - 91
100 - 10 - 50 - 141
2 168 - 18 - 105 - 39
100 - i1 - 63 - 44
3 591 - 569 - 724 245 416
100 - 96 - 123 41 70
Sugar i 304 219 42 17 ia 10 3
Apple * 100 72 14 6 ) 3 1
2 204 143 28 i7 10 5 1
1060 70 14 8 3 3 1
3 985 1,008 899 1.318 B34 657 53
100 102 91 134 a5 67 60
Tangerine * 1 261 - 32 135 48 20 26
100 - 12 52 18 8 i0
2 ar7 - 42 283 Pl 36 33
100 - 9 53 12 6 7
3 2,424 - 1,876 2,968 2,153 1,916 1,539
100 - 75 122 89 76 64




Tamaring * 1 221 107 79 8 8 10 9
' ' 100 48 36 4 4 5 a

2 98 47 33 z 4 7 6

100 . a8 "1 2 g 1 s

3 660 - 579 622 626 4 778 664

_ 100 103 94 95 7606 T119 m

“Jack Fruit* 1 212 63 64 6 892 13 17
' 100 30 30 3 40 6 13

2 45 12 12 i 19 3 5

100 27 27 2 13 7 1

3 304 321 285 318 29 253 7 223

, 100 106 94 105 378 83 3
Cashew | 1 C2 67 7 1 124 a 117
Nut * 100 . 32 3 - 16 2 55
2 30 4 0.2 - 8 0.4 24

100 13 - y 2 . 80

3 275 193 - 165 169 7 169 311

100 70 60 62 189 61 113

Lime* ¥ 163 34 38 9 69 £ I 40
100 21 23 6 10 19 25

2 as - 9 2 5 13 12

100 13 20 4 3 29 27

3 353 290 123 270 7 466 358

100 82 92 77 312 132 101

Mangosteen 1 72 - 2 . - 878 ' - -89
2 . . 100 - 3 - 22 . - 68
2 62 - 0.2 - 31 . 40

100 - - - 34 - 65

3 1,067 - - - 1.253 . 1,001

100 - - - 17 - 94

Pomeln * 1 68 6 23 3 5 12 18
100 9 34 4 7 18 27

2 30 1 9 1 2 7 10

: 100 3 36 3 7 23 33

3 559 472 523 724 631 680 626

100 B4 - 92 130 3 T2z 112

Source: Same as Tagble 2. 3. 1-1 but * same as Table
2.3.1-2
Note L NSameasTable2.3.1-1.




2—71

Table 2.3.21 . Number of Buffaloes, Cattle and Swine By Region (April 3, 1986)

' {10,000 head)
Ffvestock nyyliﬂr?tlrey' quth gast{ North | Central {. East Sou't'h. South

Buffaloes 626 443 109 16 24 | 12 22
(100%) | (70.8) | 17.4) | (26) | (3.8 (1.9) (3.5)

| cattle 489 176 115 37 13 67 81
(100) | (36.0) | (2365) | (7.6) @ | 037 | (16.6)

Swine 421 100 | 14 | 29 36 70 160
o Coo) | o059 | @ry | (6.9 86 | (168 | (54

Duck 1510 491 171 247 240 234 | 127
(100 { 325 | (11.3) | e | (159 | (155 | (84)

Chicken 7926 2468 | 2123 487 1201 637 1010
(100y | (3n.1) {26.8) (6.1) (15.2) | - (8.09 {12.7}

Source Same as Table 2.3.1-1




“Table 2.3.3-1 T‘imber production and Trade in- Thailand

(1,000 m3)
: _'Tb_:ta!P'i'oduction: | import :_: E'xpdrf ~ Howe Cpnsu_ﬁtption |
oo | asmz | am3 | a5 | 2970
los1 1,798 5667 | 78 - 2,357.5
o8z o 76sa ::'18'8.'5: s - 2,256.4 '
1983 Coewr 6143 12 24328
1984 C o037 5846 : g4 . 02,6089

Source : Outline of Thai Economy (1986-B7)




Table 2.3.4-1

Catches of Fresh Wa{errFishes,"wQS o

2—73

: ;5*"59{93 (1000 t0n%) (msﬁfgﬁhs)
Snake-head fish 2 726
| _ééi'ﬁ‘sh"(Pla-Eiijk)' " 18 554
.'Clilmtéihg perch | 168 1,388
-'L'qcat:car:p:_' } 16 . 302
"Tilap.ia o 15 273
Common éarp 4 99

~ Sepat siam 23 290 .
Catfish (Pla-svai) 18 236
Swétnpeei _ 3 79
éﬁrimﬁ 3 16
.O{_he.rs 36 1,348
Total 168 4,135

Source Agriculiural Statistics

of Thailand 1986/87




2-4 Agro-Industry and lnduétt;y

2-4-1 'Agro-Incius'try (Agriéultural Products Processing) -

Agrleultural products proce331ng factorles 1n the Eastern Region and

the four provinces of the Study i\rea are as f‘ollows. '

Ctbar Ea.'s.tern 4 | Chacho- | ‘chonburi | Ra 0:;" ‘Ché_hth&
ttem Region . | Provinces | engsao Chonbun_ yong bun

Agro-industry 2,489 | 1,646 165 722 507 252
Rice mitl 1,240 717 122 254 175 166

" Cassava 1,143 836 42 407 313 74
Para rubber 18 17 - - 11 . 6
Sugarcane 54 63 - 56 3 4
Others 24 13 1 5 5 2
Food 406 336 26 183 92 35
Wood 306 243 27 11 66 39
Leather 2 2 1 1 - -
Paper 4 4 2 2 - -
Total 3,207 2,231 221 1,019 665 326
Paddy field (000 ha) 156 58 28 36
Upland field (000 ha) 93 236 171 130
Field area/Agro-industry (ha) 1,510 410 390 660

The area covered by one agricultural pr'odu'cts processing factory

1,500 ha in Chachoengsao and H#00-600 ha in the other three provinces,

any rate most of the factories are small and the facilities old.

However, processing of agricultural products givés added value and

one of -the most gf‘f‘ective methods of providing employment opportuhities-

the rural community.

is

at

is

to

In this aspect, location of factories realizing the

hest processing ef‘f‘i.cieney of raw materials and an abundance of employment

opportunities should be examined in formulating agro-industry development

plans,



. For;example, the culbivated area of Sugarcane in the four provinces
is 975600'*“R With. 63 SUgaP..PefinePies covering 1,550 ha each, however,
ihoreésing_ﬁhisg3 or N times should be more effieienb. _fhése factories
WOuld'pélménagédfby agricultural cooperatives or_agbicﬁltural cooperatives
and private sector jointly managed with bhe profits returning to the local
community ~as muCh' as possible and should contribute to the rurai

development programm of the 5 year plan.
9-4-2  Industry

(1 General . - _ _

-The main industries in the Eastern Region are a natural gas refinery
at Réyong; petroleum refinery at Chonburi, electrie production by natural
gas. power at Chanthaburi and Trat, center of international bourism in
' Chonburi_ineluding the;éenter of industrial services such as car and sﬁip
aésémbly,;cooking_gas'and furniture, ete., Also, the Eastérn Region has
good sites for deep seaports at Laem Chabang and Map Ta Phut which after
development will create more efficient international shipping instead of
having the only commercial. port at_Bangkok on the Chao Pﬁya River.

'The‘Eastérn_Region‘has a large quantity of natural. resources which
can be processed industrially for exportation or be consumed domestically
“as import substitutes, there will be continued processing of livestock,
fruit, fishery and fubber production, and production of the furniture
industry, ethanol gas industry, finished conerete industry, - Jewelry
industry and other industries such as chemical furtilizer, petro-chemical,

plastic, ete.

(2) Problems

There are Ffew large water resources in the Eastern Region compared
vwith other regions.

The use of water for agriculture, industry and domestic pufposes
relies on the existing small reservoirs, Besides, the geographical
structure of. the Ffoundation is graniﬁe stone which cannot store water and
causes lack of groundwater especially in the geaboard area. '

Lack of water -will prevent the expansion of industrialization and



communities, and in the future if there 18 more expansion of-industrlgl

develOphent and the eastern seaboard community following government

poliey, including the development of the agricultural area mnext o the

seéboard,-there will be an increasing problem due to lack of wabter ‘and
this will be reflected in the limitation of long-term regional growth.,

Water resources development and waber conservation are urgently

required in this region.

(3) Future development
1) Laem Chabang area development plan

The Laem Chabang complex is sibuated half way down the eastern
gulf coast and will have a commercial deep-seaport, and industrial
estate aﬁd'an export processing zone backed up by a complete urban
center and essential infrastructure. Improvements to the already
substantial communication network will also link Laem Chabang to the
hinterland from which the raw material for its aéro—industries‘will
come,

Agéin, the Thai government has taken responsibility for
providing these facilities. The planned industries in Laem Chabang

. will be primarily small scale, labour-intensive and non-polluting.
2}  Map Ta Phubt area development plan

Map Ta Phut is situated to the west of Rayong and will be a gas-
"related and heavy industrial complex served by .its own industrial
deep—seéport. The Thai government has assumed the responsibility-fﬁr
providing a deep-seaport with a capacity for handling 60,000 DT or
carries (140,000 DWT dry bulk) and for building 870 ha of
infrastructure and utilities.

In addition, the government has taken charge of providing an
urban area with housing and complete social services comparable to
Bangkok standards and will ensure pollution control.

Near MP Ta Phut the world's longest submarine gas pipeline
(425 km) comes ashore before continuing through the entire Eastérn
seaboard region to deliver gas to Bangkok and even further north,
Design of the deep-seaport and industrial complex/urbén area - vas

completed and financing has already been finalized,



Table 2.4.2-1

Eastern Region Factories by Type and Number as of 1988

] In‘dust'ry.. E;;;?{;: Pr ov?nc os 2:2‘:;?; Chonburi | Rayong Chabt'::’;lim-
publishing 26 22 3 14 1 4
Beverage 16 12 - 7 | 4
Chemical 14 11 - 10 1 -
Petroleum 3 3 - 3 - -
Non-metal mineral 140 117 3 70 13 3
Metal mineral 54 45 - 21 10 14
Machinery 338 287 43 141 52 51
Electricity 10 5 1 3 i -
Transportation 272 180 5 90 18 67
Tire and Plastic 14 14 - 9 2 3
Mining 51 38 - 19 12 7
Others 11 6 i - 2 3
Total 949 740 56 387 113 184

Source ; Provincial Industrial Office




2.5 Rural Arven and Infrastructure
9.5-1 Ronad and Transportation

(1N 'Dévelbpment Policy and Guideline for Solving Problems

The poliéy of saving enebgv and reducing oil imports will form the

basis for solv1ng communications and transportatlon problems

Exlstlng roads will be repalred and maintained so that they can be

used in any seasou while -new roads will be constructed to connect
villages, sub-distriets and districts to the nebwork of primary hlghways
in order to facilitate transport of agrleultural produce and rural
commuters.

Operational guidelines are as follows:

- Bccording priority to improving and maintaining existing rural
highways, especially where thére is an urgent need. | New
consbruction will be limited to missing links that are neceséary
to connect the network to national and provincial bhighways under
the responsibility of the Department of Highways.

- Place special emphasis on the construction, improvement and
maintenance of rural highways that directly support local and
regional economic activities such as development of tourism and
rural industry, transport of products to, markets and exports.
Routing priorities will be selected with due regard to other
deveiopment activities,

-~ Prioritize backward areas that have communication problems,
especially in areas where there is.an urgent need and border areas
where there are security problems. Construction and maintepance
should aim at ensuring the availability of all-weather roads.

-~ Encourage people's participation in building roads that iink
villages with fields and thus facilitate'work activities and the
transport.of produce. This would develop the sense of ownership
and the desire to keep the roads in good repair,

- Avoid duplication of efforts and unconnected roads by basing the
selection of routes for construction on the areas of

responsibility of each agency involved in road construction and



maintenance. For example, there are 57 provinces under the

fccelerated  Rural Development Office, 35 provinces under the

Public Works Department and- the border areas come under the

National Security Command Headquarters.

(2) Road Administration

1)

Road classification

i)

ii)

iii)

iv)

v)

vi)

Special highways (Control of Access)

These are roads with especially high standards of design,
particularly with respect to access to the carriageway and
control of roadside activity and development. The

standards for this category have been prepared only

_recently to cater for increasing traffic volume on the most

important routes. So far only one road has been
constructed to this standard, that being the 84 km
Thonburi-Park Tho highway.

National highways

Roads which are of primary importance to economic
development, administration and defense of the Kingdom are
designated national highways.

Provinelal highways

Roads in this category are of secondary importance Gto
national development but essential to efficient provincial
administration, linking provinces and other important
centers or areas to provincial capitals.

Rural roads

These are minor roads of local significance ohly.

Municipal roads

All major roads in areas governed by a municipal authority
such as a city or town.

Roads in small municipal areas

Roads in small municipal areas such as districts, sub-

districtis.



2)

vii)

Road
i)

ii)

Concession highways )
A special category -of road, 1little used, in which a
developer contracts with the government to provide a road
for public use on which he has, for a specified period,
sole transportation concession at agreed rates. At the
gxpiration of the contract the facility becomes public
property.

admiﬁistratioﬁ

National roads

The Department of Highways 1is responsible for the
construction, maintenance and administration of the
Special; National, Provincial and Concession  High-ways (4
out of 7 classifications of highways) throughout the
Kingdom, for Gthe purpose of national devélopment in
transportation, economics, education and administration as
well as defense.

Rural roads

Rural roads are. built and malntained by Uhe respective
provincial administrative organization. Municipal roads (of
hoth calegories) are the responsibility of the apbropriate
munieipal public works agencies. A1l the four remaining
categories are administered by the Department of Highways,
which is responsible for all construction, improvement and
maintenance,

Organization agencies concerning rural roads are as
follows :

~ Dffice of Aceelerated Rural Development (ARD)

- Public Works Department (PWD)

~ ‘National Security Command Headquaters (NSCH)

- Provincial Administration Orgahization {PAD)

- Community Development Department (CDD)

- Department of Local Administration (DOLA)

- MAgricultural Land Reform Office (ALRO)

- Royal Irrigation Department (RID)

~ Department of Public Welfare (DPW)



a)

b

¢)

d)

e)

£)

g}

The responsibility of these agencies 1is divided as

follows ;

ARD

- Cbnstruction of standard road and developed road type-1
(beveloped road type-1 : access road between main road
and village)

- Construction work in the area approved by the committee
to be ARD's provineces (25 provinces)

PWD

- Consbrucbion of rural road by using manpower

- Construction of paved roads in villages

DOLA

- Construction of rural roads in provinces which were
announced by DOLA to be in region of rural highways (36
provinces, in the Eastern Region, Chachoengsaoc and
Chanthaburi province)

DPW

- Construction of main road and access road

- Implementation in self-help land sebtliement (Eastern
Region : Rayorg)

CbD

- Maintenance of highways and rural roads _

- Making'proposals for the Tambon development plan

- Implementing road construction in all provinces

ALRO

- Constructing and maintaining agricultural land reform
roads

RID

- Constructing and maintaining O0&M roads for irrigation

and drainage facilities



(3) Existing Roads in the Eastern Region

1) Highways in the Eastern Region

Length of Highways in the Eastern Region and Study Area

oo Completed | g uovtine (km) | Totéiﬂ(nﬂ
Province Highway (Km) urvey Line (Km)

Chachoengsao 578.816 a2 | 620816
Chonbuti - 513526 42 . ' 555.526
Rayong : _ 508.556 SRS 508.556
Chanthaburi 607.991 -  607.991
Sub-total 2208883 | - 84 - ©2,292.889
Eastern Region | 3704858 g4 3,788.858 |
Whole Kingdom 44,178.938

Density of highways

Whole Kingdbm 86.1 m/kw’
Eastern Region 101.5 m/km!
" Study Area 118,11 m/km?

2)  Rural roads
A case study of Rayong Province concerning the density of rural
roads was carried out. ' '

Roads econstructed by various égencies as of 1987'are as follows;

Agencies No.of lines Lengtﬁ'gkm!
ARD 3 65.858
PRD 9 911393
RID 7 2,279
DPH 22 . 286.0
DOLA 132 2,318,146
Total 173 2,788.99

Density...2,788.99 km/3,552.0 km? = 0.785 km/km?
Total " length of rural roads in the Eastern Region can be

estimated at 28,500km.



9.5-2 Water Supply and Electricity

(1)

Water Supply
1) Development policy and guideline for solving.problems

It is necessary. to accelerate the development. of small-scale
water resources in remote areas that was'implemenbed in the Fifth
Plan pericd in order to satisfy the people's basic need for water.

Water resources will be identified in order to ensure an adequate

_supply for the consumption of rural people and to cdﬁstitute a

supplementary water resource for agricultural use in areas dependent

on rainwater. Moreover, a higher priority will be given to extension
activities,'.project maintenance and people's participation (in the
development of small-scale water resources. Operatiohal guidelines
are as follows:

a) Accelerate construetion of small-scale water resources
throughout remote areas in order to eliminate the shortage
of wabter for drinking and household consumption in tﬁe
S5izth Plan period.

b) Accelerate implementation of the programme for _ensuhing

. ¢lean water and tap wabter for villages. |
Coordination and cooperation between the government and the
private secftor ﬁill be emphasized and .people will be
encouraged to participate in the form of foundations or
village funds.

e) Allocate budgets for small-scale water resource development
projects based on the actual problems and needs in each

locality.

The ranking of priorities will be based on the problems of

each region.
Project implementation should conform to the problems and
needs of the people,

d} Promote extension activities and project maintenance.
Implementing agencies should ensure that people and
officials cooperate in using small-scale water resources.

Local authorities and people will be encouraged to make



Pinnncial contrlibutlons to'augmeht the‘government budgetary
allocations for maintenance of small-scale water resource
davelopment projects. _ |
Q) Establish a monitoring ahd_evaluation'system bo ensure that
small-scale water resource. develbpment- pfojécts are
fmplemented according to the government policy.
2) .Smnllnsoale water rosources development administrabion
Implementation agencies are classified by the type of small
water resources devéiopment project. (refEr to Table 2.1.5-5 Major

Agevclies tov Swall Waler Resources Project)

{(2) Electriciby _
"Rural eleetrification is a barometer of the level of development and
also one of the important components for rural development.

In the Eastern ﬁegion, electric' eonsﬁmption for residence and
industry bas been sﬁeadily increasing year by year, although existing
condikbions in the vural area still reveal many problems.

One of the problems whieh is préventing rural electrification is the
form of sebtlement. Since farmers' houses lie scattered, the efficiency
of supplying electric power becomes very low and construction costs become

high.
2-5-3 Facilitios for Agriculture

(i} Major facilities
Major facilities for agriculture are rice mills.
Chachoengsao @ There are 9 Agricultural Cooperatives

5 of them have warehouses for rice

- 65 in Muang Cooperative - capacity 2,500 tons

- 2 in Bang Nam Priev Cooperative - capacity
1,000 tons

~ 3 in Bang Khla Cooperatbtive - —capacitby
1,500 tons

- 1 in’ Rang Prakong Cooperative -~ capacity

500 tons

i
!
0
i



- Chonburi

Rayong

Chaathaburi

Source :

{2) Minor facilities

Maize warehouse.

e

- 2 in Phanom Sarakham Cooperative - capacity
1,000 tons

There are 9 Agricultural Cooperatives

2 of them have warchouses for rice

- 1 in Panas Nikhom Cooperative - capacity
500 tons |

- 1 in Pantong Cooperative - capacity 500 tons

- There are 6 Agricultural Cooperatives

2 of them have warehouses for rice

-~ 1 in Klaeng Cooperabive - capacity 500 tons

-~ 1 in Bankhai Cooperative - capacity 500 tons

There are 6 Agricultural Cooperatives

5 of them have warechouses for rice

- 1 in Laem Singh Cooperative - capacity
500 tons

- 1 in Makam Cooperative® - capacity 300 tons

- 1 in Thamai Cooperative® - capacity 500 tons

. 1 in Khlung Cooperative - capacity 500 tons

- 1 in Pong Nam Ron 'Cooperative - capacity
300 tons

¥  Multipurpose warehouse

Marketing Promotion Section, Agricultural
Cooperaktive Divisioh, Cooperative Promotion

Department

One existing warehouse for maize is the private

silo at hmphoe Wangnamyen, Prachin Buri Province. Its structure is made

of concrete with storage capacity of about 29,000 tons, MAnother one is a

private go-down for storing maize in Chacheongsao Province. The study by

the Bank of Thailand revealed that this go-down has a sbtorage capaciby of

15,021 tons, Other silos are situated in Samut_Prakarn Province which is

the terminal silo at the national level. The products stored in the silos

are aimed for export.



ps for the “Eastern Regidn, -so  far’ no problem - has ever been
encountered vegalding Lhe existlng ‘maize warehouseb,

mqvohaan always deliver maize dlrectly Lo exporters who ‘already own silos

This is because most

. in'Bangok of_Samut ‘Prakarn: 8931de8, the volume. of malze produced in this

Pegion"ié not so large. |

.Céséava warehouses., Be51des the huge 5110 in ChOnburi Province
there are humerous-warehouses belonglng to the exporters located dn Amphoe
Bang Prakong, Chacheongsao Prov1nce. * These warehouseu are go-downs  or
sborehouses made of concrete blocks. Normally, taﬁidca chips-produced in
the East are sent to merchants or eszporters who are trading taploca
pellets in ﬁmphoe Bangprakong.' As vegards ‘the demand for warehouses, no
problem has "ever arisen because the existing strucﬁurés are privately-
operabed warehouses at the regional and national 1eVelsL

~The study by the Bank of Thailand in 1980 revealed that the storage
oapécity' of the 'go~d6wns specifically'-built for 'tabioca products in
Chacheongsao and Prachin Buri were 257,101 and 65,250 tons, respectlvely
In 1983 it was eshlmated the storage cap301ty would be increased as a
consequence of the expansion in eassava cultlvatlon and tradlng

~In summary, the go-downs or warehouses of agrlcultural commodltles
found in the East are located in ‘the main productlon areas of specifie
orops. For instance; in Chonburi there is prlvate sile for tapioca
products. In Chacheongséo and Prachin Buri go-downs for storing maize and
tapioeca praducts are in existencé‘7

While most silos found in Samut Prakarn are those of maize exporters.



2-5-4 Socia

1. Services .

(1) Communi cation .

1) Po_sﬁ'é.l: service

. ‘No. of post offices _ , _
Pré vinee | _Ul’b_a'_'n area Rural areé Tgftal pc?sriegij?i‘cé Mailbog ' Postrr.tan
Chachoengsao |- 1 8 -9 | — 192 31
Chonburi 2 15 SR T 3 377 89
Rayong - 1 0 |- 1 b = | 210 37
Chanthaburi o 9 | 10 f 1 186 | 39
© Total 5 42 a7 _ 4 _'96_5 196
Source : Communication Authority of Thailand, 1987
2) Telephone |
" Province * | No.of telephone exchange - | Telephoneé line
'c:hac'hqengsadf 12 4,136
Chonburi 28 20,280
Rayong 13 : 4,872
Chanthaburi 11 ' 6,000
- Total 64 _ . 35,288
Source : Telephone Organization of Thailand, 1987
(2) Education |
_Numbér of Schools, Teachers and Students in the Eastern Region in
1986
Province Educational Institutes Teachers Students | Teacher : Stﬁdents
Nakhon Nayok 284 2,486 41,606 1:16
Prachin Buri 812 7,192 154,830 1: 2%
Chachoengsao 465 5,149 106,382 1:20
Chonburi 624 : 8,003 165,338 1:20
Rayong 368 3,854 73892 | 1:19
Chanthaburi 373 3,494 71,515 1120
Trat 189 1,929 28,528 114
Total 3,115 32,107 642,091 119
Source 5nf6fmation Office. oh Educational Matter; Department of General Education




(3) Public health N _ o
1) Number of hospitals, beds, patients, physicians and nurses; 1984

No. of Mo.of Popu!atiorn);_mw No.of No.of [ No.of' N Po_pula_tfonf

Province . Hospitals | Beds Bed - . . Patients- Physicians | Nurses /[ Physician
Chachoengsao 1 268 1904 | 130,225 ._%— 18 T8l . 28,350
Chonbuii oo 695 iz | | 6 187 12,382
Rayong o a00 1,015 140,776 s 88 | -~ 16.248
Chanthaburi o 606 618 127,171 95 | 179 3,943
- Total 2 1969 ] 4,659 | 660,560 | 201 535 - -

Source : Department of Medical services, Ministry of Public H_eafth

2)  Other medical facilities, 1984

, - Community Hospital . Medicatand Public- |  Public Heaith Officeof.
Province | - - ’ Community Publfic
60beds | 30beds | tobeds | HeaithCenter Center = | Health Service
Chachoengsao 1 - 3 - 91 o
Chon buri 1 2 5 - - 98 : -
Rayong R I 1 2 - 65 3
Chanthaburi - o= 3 i ' 83 3
.
Total 3 4 13 o 1 337 9

Source : Same as above



9.6 Farmers Organizalions
9-6-1 Cooperatives

811 cooperatives in Thail_and' are under the jurisdietion of . the
Cooperatives P'r‘om'otion'Depabtmen.t (CPD} of the MOAC. TIn the Study Area
and the ‘Eastern - Region as a whole pértieipation in cooperati._ves,‘
espe_cially', 'ag_riéultural cooperatives iz rather poor excepl for Prachin
Buri (18 égri—COops., 13,403 members) and Chachoengsao (19 agbi—qodps.,
10,063 members) see Table 2.6-1. Provincial and district level CPD’
activi@%QS'shduld be strengthened to increase the farmer's awareness of
prog‘r'ammeé available to him, |

Siﬁce thé cooperétives are service cooperatives (mainly supplying
crop production inputs, credit, ete.) they are lacking in management
pér‘_Sonrielﬁ to ‘advise the farmers on erop production, management and
marketing_(ex_cept for rice) affairs. flso, the amount of credit .avail_able
is very limited which compels the farmer to find other sources of
financing. |

In the Pilot Areas covered by the Farm _Sur’.vey it was f‘oﬁ'nd that
membership in cooperatives was very low except for Chachoengsao at 23.73%.
Chonburt, Ray’ong and Chanthaburi had memberships of _073, 104 and 13%,
respectively. The main service farmers received was 'r..:redit in cash and
kind for production inputs, and the main activity of the farmers in the
coo.pefatives was attending meebings. of tlie farmers participating in
cooperatives most felt the services were adequate bub the amount of credit

was fFelt to be insufficient.
2-6-2 Farmers’ Aséociaﬁons

First organized in 1972, Farmers' Associations are very similar in

organization to agricultural cooperatives.

Of‘. the 10 Pilot Areas covered by the Farm Survey only RY-NO.2 had one

farmer who was a member of such an association.



2-3-3  Agrieultural Groups

ﬂgvioultuvél'grohps found in the Study Area are as fpllows, Paddy,
.Upland Crops;_'ﬂdrhidu1UUVal _Cvops;- Animal Husbandry,‘ Fishermen and
Aquatie, ' . . o

Resulbs of the ‘Fari Survey veveal that there are nb"agricultural

groups presently carrvying out activities in the Pilot Areas,
2-6«1 Banl for Agri.culture and Agricult'uml' Cooperatives (BAAC) Client Group

Agricultural credit services provided to. client . farmers on a group

gecurity basis were fouhd to be the most éxtensiVely widéspread activity
“supporting farmers in the Study Area.

The results of the Farm Survey reveal thatlu?:of the 123 or~38.21% of
the houscholds interviewed are clients of the BAAC. ' By Pf‘o{t'in'c_é the
figures show the exﬁent of BAAC credit service utilization -; - in
Chachoengsao 13.56%, Chanburi 66.67%, Rayong 70% and Chanthaburi 52.17% of

farmers surveyed were found to be BAAC clients on a group security basis.

2-84
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