water diversion regulators based :on

5) Imgauon project offices operaics
‘Beyond

the regmnal office's water allocation at the main régulators.
that, the project officers can adjusi the regulators wuhm their project.

arca.

The daily record of water Ievel of up and down siream of 'rc’gulatlots, and
weekly past progressive cuitivation area need to be submitted 1o regional

office and RID main office as weil, in order 1o do monitoring and ad\gising._

The RID regional office will set up a Adhoe Center and Working Group for
Helping the ‘Farmers During Dry Scason, in the drought ycar, in_ order to
provide efficient water allocation and to solve the problem arising during the
dry irrigation season. The working group ‘consists of the O&M engineer of the
region office as the chairman, and others from the project engineers and
whoever in charge of the activitics. There are no represcatative from  outside

RID and neither from the other government agencics or the farmers,

The adhce committee at district Ievel was set up in some irrigation projects to
solve the water conflict and dispute. It comsisted of the representative from
the district officc as a chairman, the others were policeman, RID staffs, head of
village and the representative of the farmers from both sides of conflicts. The
committee held the mceﬁng,_ discussed and set the rule and regulation upon

agreements among farmers,

3.2 Proposal for Institutional improvement

The problems associated with water allocation in the Chao Phraya basin may

come from onc or the other activities concerned, thosc are as followings:

1) Farmers do not follow ‘the crop plan set by government, The actual
production is always higher than the target. Therefore, the shortage of
water occurs in some areas.

2) The different in water demand commg from various kinds of land use.

3) Water pollution from: industrial sector, agricultural sector, and from
urban area, ' .

43 Lack of communication and cooperation among the. government.
agencies concerned such as RID, EGAT, DOAE, MWA, HD and ctc. The
water su;iply is not provided at right amount and time as théir demands.
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5) Increass in waicr utilization in the uppér Chao Phraya area from
Bumipol and Sirikit Dam to Nakom Sawan. The higher demand is in
both government and private sectors particularly in the arca outside
irrigation project.

Improvement of ‘the present institutional procedure in water allocation is one
of _thé aclivities in making cfficient utilization of water in this specific area.
The inslitutiqns ‘concerned with water allocation will be responsible - for
planning, implementing and monitoring activities relevant to allocating
water with fight amount, time and place according to demands. From the past
expenencc, it is revealed 1hat the water demands for ‘other wses besides dry
season crop “do not. change nuch from year to year. So, the irrigation water
demand du_;mg_ dry season_wxll be the” major constraint. . The water allocation
activities start from making the crop and water atlocation plan. At this stage,
it seérﬁs-.like a land use control by govcrﬁmcm because the working
committees set a target or a limit in dry scason paddy areas by means of water
supply. - The location of target area comes from the past. year data of irrigation
projéct officc.' The commitice uses this kinds of information with others to
estimate water demand and set a plan for the amount ‘of watcr allocation. Local
agencies concerned _canrusc this expected amount of available water at specific
areas as a tool to make a crop plan with local institutiohal'agcncieS-conccmed
and with the farmers (see institutional organization in Fig. 3.2), as some Kkind
of bottom-up approach. The same applies to the implementing and monitoring
stages, It needs more pamcnpatmn from local agencies concerncd, waler user

institution, and farmers as well,

One sonrce of available water for Chao Phraya Delta, is also from Meklong and
Pasak river basins. 1t will be more complecied in water atlocation in the
future, due to increase -in waier demand of all activities of different sectors. It
is recommended that the swbcommittee is set up for each main river basin
under the National Water Resource Committee called as "Subcommitice for Chao
Phraya (or the other main ones) River Basin Management," The main tasks of
this  subcommittee is to make strategic water resource development plan, water
allocation plan and the other activities to overcome the water shortage and
conflicts within its river basin. The organization function and coordination
with existing institutions is shown in Fig. 3.1. Chairman of subcommittee
should be Inspcctor Gcncral from the office of Prime Minister. The members
consists of re'presentatwc from EGAT, RID, NEA, BMA, MWA, PWA, HD, DI, DIW
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Cabinet

Rica Policy Committes National Water Resource
(RPC): . - Gommites {NWRG)
Chairman: Deputy Prime : R
Minister : Chairman: Depuly Prime
: _ Minister .
T i . .
! . l I Secretariat Office _!
IR 1 | '
™ g T i
Gommittes for Promotion { B _
and Supervision of Diy Subcommittee for Chac Phraya.” |- [Sub.
Season Crop Program | River Basin Management commitiee
5 . . C for the
Chairman: Minister of MOAG U 1 Ghairman: tnspeotor General ielated
- ' , from the Prime Minister Oifice River.
! : o Basin
l Member: Reprasentative from Manage-
EGAT, RID, NEA, BMA, MWA, . jment
: - ‘| | PWA, HD, Dtw, ONEB '
Subcommittee for Planning . - ™
and Promotion of Dry Season | [
Crop _ . —_— -
Chairman: Director General -
of DOAE {
Deputy Chairman: Deputy : .
DG of RID Imp]ementmg Agencies
RID
* Connection with Fig. 3.2 Connection with Flg. 3.2
~— Administrative Line Proposed

== = Coordinating Line [::] Exixting

Fig. 3.1 PfOIpIOSed Institutional Organization at Policy Making Level of
Water Allocation for Chao Phraya River Basin
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and OBEB. The sccretariat office of NWRC must be upgraded and strengthening

in order to have capablhty enough to handle and coordinate among relevant
subcommnttee c_onccrncd. '

3.3 Prqpos_a'l for Farmer's Organization and Local Government
- Partlcipation

As earlier imenlioned, the present water allocation process in the top-down
approach. The crop plan was not effectively implemented in the past,’
Farmers shmjlii 'c(.')mc' to “involve in the decision making process of water
allocauon For the view' point- of -irrigated ag'ricultu'ral management, there are
varlous act:vmcs by many agenmcs and people Local institutional
orgamzatlons should be set up in order to have effective participation in the
activity from the farmers, government agency staffs and any interested
private sectors. The nécessary institutions are nearly established already in
the locality. The institutional organization for local partici.pation in water

allocation is proposed as shown in Fig. 3.2,

The bottom up -app:roach-nceds well funciioning waier user organization
otherwise thc govcm_ﬁeni agency staffs could not oversee in a large. The
process in strengthening the water user organization have been already
memmned in the proposed water user organization. Whenever a farmers'
orgamzatmn is strong the less number of farmers representative may deal
wuh the government  agency staff.  All the activities relevant to water
allocation should be decided by the farmers under the waler user cooperative
with the supervision and guidance of lhe Zone Working Team as shown in
Fig. 3.2. Furthcrmore;, the crop and water allocation plans can meet the actual

nccds more properly and 1mp1cmcmcd on the full understanding of the

farmers.
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Cannection with Fig‘S.T__I 316”“95“0“ with Fig.3.1: - ]

Provincial Devalop- _
ment Commitiee fommm]
Ghairman; Governor

RID Reglonal Office
Chiet: Divector

Subcommittes for Imigated Agricultural RN
Devslopment ‘ . rigatic .

: : rrigation Project Office
Chairman: Deputy Governor . - = — = e e — vof- Proioet Engineer
Member: - Local Governiment Agencies Chief: | ! ._g' g

- Private Sector (Selected) - : -

District Dévelop-

ment Commitiee |

Chairman: District
. Chiet

Subcommitiee for Irrigated Agiicultural
Development o S
Chairman: Deputy District Ghief — — = - 2?1?::? r\mhl(z)altgfiﬂasler
Member: - Local Government Agencies i - ; i
- Private Sectors {interested)

“Zone Working Team -

Members: - Zoneman {RID)
- Kaset Zone (DOAE) e e e el - ] . Zoneman
- Community Development Qffice : ‘ I
-Ete. :
- : : _ I
B e e e = —_ e —

Water User Cooperative or
Water User Association

[ N O | Gate Tender I

WUG at Lateral Level : |-

}_ e e pem == e o e e e Cana!de-r _
WUG at On-Farm Level . ‘ .
——  Administralive Line [::] . Proposed

— ~ Coordinating Line [::‘ Exixting

Fig. 3.2 -Propqs'ed Institutional Organization for Local Participation in
Water Allocationh in Chao Phraya Delta
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4. LOCAL PARTICIPATION IN WATER
~ MANAGMENT TO PROMOTE
- AGRICULURAL DIVERSIFICATION

‘At -present, -wat_ér"_shbrla‘ge in dry season is crucial in the UCR. It is expected -~
that local participation in water managenient from all scctors concerned, i.c.,
bffit_:ials, farmers, other users, is very necessary. The participation should
start from preparing cropping schedule, water allocation planning, operating
and. inonitoring and also including making decision for some adjustmcnt

during the irrigation season.

Local participation from people or representative of all agencies concerned
and ‘parties of watcr beneficiaries will be an effective mean to alleviate the-
‘water manage'm'c'n't problem. They can share and compromise the need of
wa'ter_."' The amount of water allocation and timing may be agreed upon and set

accordingly. =~

To obtain an achievement on the local participation, it is proposed -that- the
inStitutional organization should be set up and farmers should manage water
by themselves. Institutional .organization should be formulated in such a way
that’ pla_nll'ing and implementation can be done efficiently. In addition, to
encourage farmers to take part in water management, nccessarjv incentives

should be provided.

41 Possible Incentives for Farmers to Manage Water by
~ Themselves _

In- term of ~waler management, the following software and hardware

~incentives. should be considered.
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4.1.1 Rellability of Irrigation Water Supply

Farmers should be ensured that the irrigation water they i‘nanagc is “reliable.

The term reliable means proper amount of water at the right place and right

time. If it is cxpected at this stage that farmers will be responsible at teriiary

lovel, the right place indicates the gate of tertiary turn-oul.

Non-reliable ircigation water will discourage farmers to manage. They can
not plan abead effectively. The conflict may arise too soon. However, in order
to make irrigalion. water reliable, the canals/laterals system and facilities must
be in a good condition and RID projects staff must be well qualified. Thus, the
system nceds to be repaired and rehabilitated while the project staff necd

training.
4.1.2 Technical Assistance

Ii is apparent that farmers still lack of technical know-how in the fields
rclated to 1mgat10n agriculture, partzculariy for new crops 1o be promoted.
When to irrigate and how. to ifrigate are to be explained and clarified by
irrigation ¢xtension or agricultural extcnsion or private sector as well. In
addition, for the purpose of water allocation and distribution, the technique of
rotation and scheduling need to be provided and trained 10 farmers. Again,

government officials who will be responsible must trained as well.
4.1.3 Support for Tertlary Ditch Improvement

Irrigation for field crops or economic crops ngeds more iniensive care than
irrigation for rice field. Therefore, a distribution system in the tertiary area
need o be sufficient and in good condition. At present, ditches conditions
mostly are not favorable to serve the purposc efficiently. Ditches need 1o be
repaired and rehabilitaied. The cost may be high and farmers are not able io
afford. 1t is proposed that, at the begimming stage, govermment should provide
budget for supporting these necessilies. RID may impleent the

rehabilitation programme and give support to farmers in term of
construction/repair materials for repair and maintenance work. The support
will encourage farmers to participate and they are wiiling to join the '

program,
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4.1.4 Tralning and Study Tour

Needs of training should be investigated and it is necessary to formulate a
traiting program. As menlioned ecarlier, farmers necd more technical know-
h(_)‘w.' ‘Therefore training in classroom and on-the-job will be very useful and
advantageous.

Study tour might be a necessary tool for convincing and training people.
Farmers usually want to talk to farmers. They can exchange ideas and can sce
and hear ‘a realities by themselves. '

Training and stedy tour can not be made by farmers without a 'hc':lp from the
government and privale sector. Both sectors should support this program

cxfcnsively.
4.1.5 Demonstration Plot

The best way to convince farmers is to let them sec things by themscives.
Successful demonstration ‘plots in the project arca arc very essential. The
major conditions affec't.ing agricultural products in the plots should be the
same as those in promoted areas of agricultural diversification. Many farmers
feel reluctant to grow new crops if they are not surc about the oulput.
Therefore, they must be encouraged by a good example. If they feel confident

in a new crop, pafticipation in water management can be expected.

4.1.6 Award

Award.'is considered to be one of the best incentives. The contest of water user
organization should be held in several level, 'i. c., project level and regional
level. The competition among groups of water users will result in better
participation . and more effectiveness in water management. Prize to be
awarded should be a revolving fund for the winner group. For small scale
water ' Tesource projects, there is a coatest every ‘year started from 1983. The

use of revolving fund should follow the regulation set by the Prime Minister

Office.
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4.1.7 Law Enforcement

Law enforcement should be practiced in the irrigation system. Ailhough it' is

not a positive incentive to farmers, it will discourage those who disobey and
‘Meanwhile it is a ‘;afeguard or award  to

iry io take advantage from the others.
If no onc breaks the law, the

those who cooperate and follow the regulation.
good'coopcralion among farmers may be obtained.

Law enforcement may not be taken so stricily if it caused social problem in the
1ocahty. However, it should be practiced in such a way that farmers arc afraid
to break the law. For instance, if they place a fish net in the lateral they must
be warned to take out because it will retard the flow and may cause 'dam_age of
the embankment. If they do not obey, the project staff can bring that fish net
to keep at .thc police station. If they wani to get back they must be fined and

probation.

4.2 Proposed Institutional Set-Up and Mechanism

Local institutional organizations will be responsible for planning,
implementing and. monitoring activitics concerning water management. . The
organization, therefore, nceds to- cooperate and coordinate witk other
organizations in the locality so that informations concerned can be used for
ac_tivities. It is proposed that the organization should be set up and work under
the existing organization for national rural development. Thus, there should
be a subcommittee for irrigated agriculture under Provincial Devcloprﬁent
Committee, and a similar subcommittee under District (Amphoe) Development
Committee. The subcommitiee will be composed of representatives from local
government agencies concerned at each level.  The representatives from
private sector and farmer leader should be considered as a mcmhe.r of the

subcommittee as well.

institutional organization s_hou[d' be established also at a zone fevel and an 01.1-
farm (tertiary) level.  The structure of organization at this level will be based
on the area commanded per zonc. The zone area is different from |
administration area i.e., Tambon arca.  One irrigation zone may cover the:_areaé
that belong to 2 or 3 Tambon. To cope with this condition, DOAE has appoi.nted.'
Zone Extension (or Kaset Zone in stead of Kaset Tambon) to be responsibllc in -

zone area. Kaset Zone can work along with Zoneman of RID in the zone area.
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It -is al_so proposed that du_ring the starting period, a water user group (WUG)
should be established at on-farm level. The WUGs will help extension officials
in al_locating watcr, maintaining ditches, collecting agricultural information
needed, -and also distributing information to farmers. In the long run, when
WUGs are s_t'rohg they can join together and set up a'ny kind of non-
government organization for each zone. The organization can iake care the
lateral and all facilities in the zone arca by itself. Furthermore, the
organization may be strong cnough to have a bargain power to do their own
agricultural business. Hence the burden of responsibilitics cartied by RID and
government agencies can be reduced. It is suggested that in the future RID
should be responsible for technical assistance and supervision work to the
organization. The implementation and 6peration work should be giver to non-

government - organizations.

The structures of Proposed Institutional Organization were prepared for 3

types based on the category of the projecis namely:
- Organization for Large and Mecdium Scale Project, as shown in Fig. 4.1

- Organization for Small Scale Project, as shown in Fig. 4.2

- Organization for PEA Project, as shown in Fig. 4.3
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5. WATER CHARGE COLLECTION

The water charge which will be mentioncd in this study; are concerned with
the money collection for the water for irrigation, domestic, powef gencr_aﬁon
and industry; taken from irrigation pi‘ojcct. The agency consuming the water
may be government agency, private sector or individual user like as a farmer.
There are various prospective of waler charges dependent .on agency
concerned. For instance, ihe charge is collected from farmers for O&M -
activity in their on-farm boundary or for electricity charge under the

pumping irrigation scheme.

In Thailand, most of water charge will be used for O&M activity but not for cost
recovery of water resource investment, except for land consolidation area

charging for repayment of the land consolidation cost.

The present relevant lcgislation and actual practice on water charge

colleciion and also proposals, will be mentioned.

5.1 Relevant Legislation and Actual Practice

There are two legislative acts enabling the government to recover the partial
cost of investmeni and service operation.  They are the Irrigation Act of 1942,
and the Agriculiural Land Consolidation Act of 1974,

Under the provision set out in the Land Consolidation Act, farmers in area
under the land consolidation program “shall pay the éxpénscs for repair and
maintenance of the irrigation or drainage systems, foads or paths of '
conveyance to the farms and other utilities for common uses", may be called
Operation and Maintenance fee. Under the Act, the rate at which. payments
are to be made by farmers for these activities is to be pr'c'scribed by the Central
Land Consolidation Committee.  The O&M fee are collecied by .the Agricultural

Cooperaiives in the form of Water User Cooperative accomplished with water |
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user gr_oup_and speat in accordance with the stipulations of the said
qooperatives. The O&M fee in land consolidation arca is prescribed as :

Intensive type of Develoment as (1.6-1.8 persons)/rai x wage/day
Extensive type of Development as (1.35-1.6 persons)/rai x wagc:]day

In_ actual. praClic¢ there is no uniformity across the country in cither the
amount or method by which payment is made; in some arcas, farmer are not
making any contribution at all. Generally the contributions of farmers
lowé'rds O&M costs are made in one of two ways as : ecither by cash contribution,
‘with - the moncy being uullzed io hire labor or to carry out the necessary
'mamtenance works, or by farmers Lomrlbunng their own labor to undertake
such work. Furthermore, farmers tend” to prefer the system of contributing
thgir'- own labor for such work, rather than making a cash contribution. This
allows their to use family labor at time of low on-farm demand for labor, when

. O&M work would normally be undertaken.

Under the terms of Land consolidation Act, farmers are expected 1o repay the
costs of land consolidation, including the costs of levé!ing and grading.
Normally, the repayment rate should be about 50% of the construction cost and
the term of repayment is 15 years with as 2 year period of deferment and with
a 12% interest rate. The Act also states that the annual repayment must not be
less than 10% of the total amount. However, it is also specified that the .
farmers' ability to pay' would be determined, and in practice the calculation of
annual - repayment installments is based on the paying capability of farmer.
Requests for payment are -senl out after land consolidation has been completed
and land title to land has been registered. In addition, the Act requires that
the Office of Agricultural Economics underiake on analysis to certify the

farmers' ability’ to pay before cost recovery can begin.

Undcr the provision in the Irrigation Act, the government can collect the
irrigation fce from the land owners whose land located in the irrigation
project bsundary or from the consumers using water for agricultural purpose
in the area located outside project area, The charge is not: higher than 5 Bahis
per-rai. The other users are charged at not higher than 0.50 Baht per cubic
mefer. - According to this provision, the minister of MOAC set up and

prb(.:laim'ed.‘the irrigation rfee_for—thc-other uses (Industry, Domestic, and the

Othe_r-".purpbses) as followings
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Ratc bascd on Momhly

ftems Description
consumptmn (Bahl/cum)
i first 5,000 cum- 0.20
2 greater than 5,000, but less than 100 000 cum 0.30
3 greater than 100,000 cum 0.50

The users have responsibility to establish a water meter by thcmsclvca In

case of the water meter did not function in the fast month. The water chargc

rate would be as :

s Maximum + Average + Minimum (from previous month)
Monthly waier charge = 3 .

Any sources of'water,.wanting 1o collect the irrigation fce for the other uses
besides for irrigation, need to be proclaimed as "Registered Irrigation
Channel", appointed by Minister of MOAC. At present, there arc 28 irrigation
channels and 2 reservoirs proclaimed, scattered in the country; 8 irrigation
channels and one reservoir (Klong Prew, in Saraburi province) are located
within UUCR. The official tecords from Revenue Branch of RID indicates that
theré are 217 consumers around the country, and 146 of them have established
water meters. RID can collect the irrigation fec as about 250,000 Baht per
month.  For various reasons, no irrigaiion fees are collected from farmers

under the Irrigation Act

The other form of charge is eleciricity charge of pumping irrigation schemes
which have been undcrtaken by NEA, RID and CPD. - The charges are based on
units (kilowatt-hr) they consumer. - The waier user group or any kind of
farmer - organization will collect cash from the members and submit it to the
agency concerned. They may collect based on cithér unit or area basis from

the members depending upon their agreement,
5.2 Proposal Regarding Water Charge Collection.

The main aims of water charge collection are to cover the O & M cost of
irrigation facilitics particularly at on-farm -level -and  to recover éosts_. of land
improvement. .and cons'olid_ation regarding 1o the Land Consolidation Act.'
Water charge collection is pfat:tised_only in the land consolidation areas: fl;ﬁc

charge rate is feasible for farmers. = The methodology of collecting. the charge
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is also suitable. The problem is how 1o impose it. The success depends on the

ability of farmers to pay, i.c., gencration of sufficicnt incremental net farm

benefits from irrigation 1o enable and justify paymeni.  Quality of irrigation

service is, therefore, one of ihe central to question from the government side.
At first, the irrigation system should provide reliable and timely water supply
service 1o the farmers. The farmers orga'nization should be well functioning
and efficient in carrying on O & ‘M activity within their responsibility.

Irrigation Act can be imposed to the irrigation area even outside land
consolidation. project. - Under the Irrigation Act, the government can collect
irrigation fee to cover O & M costs of irrigation facilities, however, the fecs
prescribed herein have been found to 'be inadequate. Amendments to the
Irrigation Act should be considering by the government with the view to

- increasing - the fees énd 1o activating - the collection from all kinds of
consumers, The money collected from agricultural sector should be used and
managed by the water user organization. The. farmers will be move
economical oriented in the future. They may hire any interested private

sector to partly handle O&M works.

All of water resource involving government investment should be proclaimed
as a Registered Irrigation Channel, if the water is used for a non-agricultural
purpose.  Then the Irrigation Act can be imposed. The water charge should be
collected from ‘one who use the water affecting the base flow of a Registered
Irrigation Channel. The water charge should be imposed direct way. The
other forms of charge as land tax will not be suitable. It is too difficult to

classify which areas are rcceiving the irrigation water.
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6. WATER MANAGEMENT FOR INDUSTRY

For ;indl_istrial water management, groundwater sources should be taken into:
consideration: ‘and planned for expansion of industrial activitics in the UCR in..

the future. = Several aspects of industrial. water management arc discussed... -
1) Controlling over-extraction. of groundwater

Local g_ovemmeﬁt,;DMR and . Department of Industrial Works (DIW) - of
the Ministry of Industry, and Departnient of Town and Country.
Planning should work to prepare a plan for Industrial Zone, and Urban
Zone-..- "Withi_n the -Zone, the plan; should designate the arcas for . -
groundwater exiraction,  Industries must obtain official permit ‘to. use

: grouhdwater under the Groundwater Act,. The drilling and use of
groundwater as well as the dispesal of wastewater shall be controlled by

the  Act.

_For the plan to be prepared, steps éﬁould be taken as follows: (Fig. 6.1)-

RID Regional Office

technical advice &
irrigation water supply

¥

selection] | g _— standard
control ! ’ Privale & & design | Land Consolidation
Local Government Public Seclor < 1 Office
investmenti
advice . _ Faf‘m_er_s and
v Farmers’ Group

Fig. 6.1 Implementation of Land Consolidation = -
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2)

(1) Establish g Planmng Commxttec to take respons:lnluy for overall
planmng in lhe UCR. . The commiilce members include gOVErnors,
related govemmcnt agencics of cach Changwat, DMR, DIW and the

'Dcpartment of Town and Country Planning,

'(2) The commitiee: should work out a regionat plan which IdcﬂllflCS

Indusmal Lone, Agnruliural Zone and Urban Zone. In addition the
commntee should st up means 1o implement the plan

{(3) The Groundwater arca should be designated in order to control the
over._extraclion, -and prevent land subsidence and Saltwater

encroachment. " In the des:gnated groundwater zone, - the industry
~ must obtain official pemm 10 use groundwaler The "drilling and
_ utilizing gf_ ‘groundwater w_lll be controlled by the Act.

(4) It is revealed by a study '_of ‘DIW that the quality of water for a
factory dees not neced to be as good as drinking water. The study
suggested that the wastewater from factories be treatcd for in the

: ‘ag_ain'.' This technology is very expensive, bul necessary to be
studied further with reference to different ‘types of industry.

Waste water - disposal

“Without town ' planning, ‘waste water problem will be a critical “issuc in

-"the area. Ayutthaya and Sara Buri arc major place -of industrial location

in-the UCR. ' Therc is a need to make a plan for this area before the

- problem’ becomes uncontrollable ‘as in ‘the BMR. Though the Factory Act

1969 and Poisonous Act 1967 are promulgaled to control wastewater from
factory, it appeared that many factories, particularly smail ones, still do
nothing about their waste, This is because the cost for disposal is too

~high for them. Private sccior should be encouraged to participate in
. the collective treatment of waste within industrial " estate (Fig. 6.2).
" Local ‘government should be encouraged to take supportive actions in

* - this privately participated waste treatment. = Most important factor is to

encourage the awarencss -of local people in environmental

conservation,
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Fig. 6.2 Water Supply in Industrial Estate. -

Examination and amendment of relevant legislations to facilitate private

secior water supply.'

In order to facilitate access to water sources wilh pipeli'ncs by the
industries, the govcrmﬁént shiould scrutinize and amend various:
legislations and laws, This measure will help industries and -also help
the government Cm_ntrol industrial water use by_-prqhibiting,pipelinc
which interferc with public interests. - Responsible ~agencics are all the
government agencms concerned with land uses, such as the Highway

Department and the Mmlstry of ‘Agriculture and Cooperalwss

Coordination can be made by the Deparlment: of . Industrial Works.

Registration with the amount  of water abstraction by the industries.

This ‘measure is aimed -al proper . waler resources management. by the
government for the "surface ‘w_ater’ and groundwater.. At present;-in the
UCR,'_ there is no such- system of registering water intake from natural
sources, except groundwater in Ayﬁtthaya Province. In -order to
manage limited natural resources  used :by the public such as  water
resources, there has 'to be a governmental body to c’oﬁtrol th‘e.watc'r use.
Otherwise, natural water sources will be depicied and consumed wu.h the
amount of water wh:ch is used 10 be abstracted by other water users

including those at dow_nstrsam. - The RID would be the _Suﬁabl_e agency
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for lhc surface water and the Mmcral Rcsourccs Dcpartmcm for the

"groundwaler

- Proper govemment control on industrial water rate.

This mcasure’ is intended that a pfivate sector can play a role in

~ industrial water supply. Panicularly at a industrial esiate, a private

- seclor may develop water rosource, supply waler to industries, and treat

effluent collectively. It will be necessary to provide various’ mccmwes
for & pnvatc scctor to perforni such a role. The most zmportant

mcentwe would be to loosen ihc government control on the rate which-
a prwate sector can -charge for water supply and waler trcatmcnt . Such

a consideration should be prowded by the Industrial Works Dcpartmem
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1. EXISTING LAND USE

1.1 Land Utilization

' Land in the UCR is almost fully utifized,  Especially, farm land in three Changwats

- of Smg Buri, Ang Thong and Ayuuhaya occupies morc than 80% of the whole

. areas. IhlS is almost a full wilization ratio in flat tcnam Iand,

. Because of .mountains and hill areas in Chai Nat, Lopburi and Sara Buri, the land

© . utilization ratio is around 70%. Unclassified land, which includes the deteriorated

forest, exists in these ChangWats. (Fig' 1.1}

o 10 20 30 40 50 50 70 so 90 100 A

CHA NAT W/ /////// ///// ////ﬁ
SING BLR f///////’///////////’/////////}/’/”/////// §- |
ANG THON //////////////////////// / /g- B rorest |
AN O unclassified
Y, .

Housing Area

B Other Land

sk | @ e o
UCR /////////////////////7/////)/ ////.////Jg _ Agricultural
Central ¥ ; _“-' R

- whole Kingdom 7

Fig. 1.1 Land Use Composition 1986

A largé portion of cultivated fand is used for paddy. In Sing Buri, Ang Thong and

| Ayuuhaya, more than 95% of cultivated land is classified as paddy. 84% is paddy

in Chai Nat because of its terrace area in the weosiern edge of the Changwat. In
Lop.Buri and Sara Buri, less than 50% of the cultivated land is used for paddy. A
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large portion of land for ficld crops cxists, because the large tetrace areg is

cultivated for field crops in these Changwats (Table 1.1).

Table 1.1 Agricuitural Land Utlilzation 1987/1988

Unit:%

Paddy Ffeld crop Fruit Veg. BFlow . Grass Total -
CHAT NAT " 8653 11,47 5.27 0.10 0.12 ST
SING BUR1 93.00 2.4 4.64 0.17 - 0.03 : 100
ANG THONG 94 42 1.34 3.68 0.57 _ FDO
ATUTTHAYA o 9586 1.1 2.67 0.36 0.02 160
0P BURI 40.97 56,50 1.52. 045 0.86 140
SARABURI 50.37 42.80 3.42 - 0.09 1,62 100
UCR 66.88 31.30 2.59 0.19 1.03 100
tentral 53.98 34.26 10.32 0.73 0.70 100
vhole Kingdom 81.02 26.36 11.43 0.44 0.75 w_'o

Source: Agricultural Statistics of Thailand 1987783

Paddy land in the UCR is 7% of the Whole Kingdom, while the total area of the UCR
is 3% of the national total. The rice productivity in the UCR is highest in the '
Kingdom. Approximately, 12% of rice is produced in the UCR. '

This high productivity is identified in comparison with those in other regions,
that is, although 50% of paddy land exists in the Northeast Region, its produ_ction
share is 32.2%. Majority of the rice field in the Northeast is rainfed paddy. On the
other hand, 23% of paddy field is in the North Region which.produccs 27% of rice.

Fig. 1.2 shows the LANDSAT image of the UCR which indicates the types of ground
cover. It clearly shows that the type of land use is different between delta and
upland areas. Yellow and bmw_n', indicate paddy, _pim .indicatcs .ﬁplz.m'd crops, blue
indicates tree crops and dark piﬁk indicates forest area. Land utilization in thc i

UCR in comparison with other regions of the Kingdom is shown in Table 1.2,
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Item

Low Land Rice
Active Rice
Field Crop-1
Field Crop-2
Vegctation
Forest
Mining Arca

Burnt Area, Moist Soil

Bare Soil-1
Bare Soil-2
Surface Water

Color

Yellow
Orange
Light Pink
Green
Light Blue
Pink
Purple
Blue
White
Brown
Black

Land Coverage Distribution Mép
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Tablg 1.2

Land Use 1986 (Unit : 1,00

Reglon and
Aroa Rama

. Tétal: - Forest

Wousing Area .-

‘ _g'adﬁv

F feid Crnp_

- Fapay Hadlng Long e inln
?aowti_:‘wqr L

Chalnat

Stng Burt
&ng Thong
Ayulthaya
iop Burt
Saraburi

154367
FrdO .

505.2 . -

1,597.9
38748

22353

.7723-.3. s
LG

203
115

427

8.2

1,238
1,145,0
RErIe)

Cyas
1,580.6 °
612.9

17.8
344

42.4

44.6

A
199"

A e

R
Eestern
Waestera

BHR

10,3709 2337

22,8141 49919

26,644.0 10,266.0

5.109.3.

129

1az.6
2345 -

242.8

1002

. 4.868.6

_4',@25.6 i

- 3.597.0

£,904.5

23488, 1942

37976 1,491.6

30282 W58

pa20 - 4761

RELE I
244
72.4-.

918

a0
: 6:?.._0

29347
1647
22.9-

: :20’.6”"
T
564 -
320

Qanteal
Horth-Easiern
Herinern

Southern

649383 155044 .

105,534.0, 14,813.4

108,027.7 518494 .

44,197.0° 9,4875 . -

760.1

1203
7689
4239

14,9957

37,4450

15,932.0

£ 12,8608

95164 28677

13,0331 9471

93687 1,12

2.1

U1543 89735

20840

161.6

131.5-

‘4L

1950
530.6.

80.5

T T

S2ZATED 779.8.

"4333.

456.6 "

1663

3296

: 2_34] 7:.

345280
250780
VigazEe

Whole Kinpiom

320.695.9' '91'.554'.3'-' .

B 3.(}7'3.2

: '74,233_'4 -

320758 139%03 ©

5379

671,

35528 .

1.549.8

99,197.0 .

Soures : “Agricutlvral - smisucs of Thull&nﬂ Crop 'l’oar i987/88™ | ’ :
Centar for Agricultural stabistics Offlca of Aqucu!tura. Emaumlcs HIMsln,' ol Aqriculluru & tu-npemuvas

Table 1.3~ Average Farm Slze and Number of Farm in 1986

F arm Size

- f{rai) R

ey Gfowi_ﬁ

Rete *

O

“ - Number

“ of Farm

Orowth
‘Rele ® -~

* Land Tehure

. (Bofowner): -

Cheinat
Sing Buri
Ang Thong
Ayutthays
Lop Bur!
Sarabur}

UcR
Centrat
Whole Kingdom

26.3

19.5°

20.9
32.5
39.6
366

318
325
26.3

-0.2
-0.6

2.4
—0.5
-0.2
-0.9

-0.1
0.1
-0.4

41,867
24,422
41,146

72,026
40,346

242,454

- 22,647

0.3
0.6

15,3

903,849

4,940.616

57.3
75.2

_54.6

389
68.0
47.7

5.7
63.7 -

79.2

Mote: *:Annual Orowth Rato 198186
Seurce :  Agricuflural Slatistics
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‘Tabte 1.4 - Area and Number of Holding by Size of Holdlng in’ 1983

Whole Kingdom

53.2

Holdings . Areg

<9978l . 10-39.9 > 40 rat <9.9ral - 10-39.9  >4oral
Chainal 25.5 56.3 18,2 si. 435
Sing Burl: - 319 559 . 121 77 259 354
Ang Thong 36.9 56.3 6.8 100~ 683 217
 Avutthays 200 S5.7 23.1 32 46.8 49.9

Lop Buri 13.6 54.3 321 1.9 340 HaN

Saraburi 17.0 56.4 26.6 2.7 418 55.5
UCR 22.0 55 6 22.3 3.7 |

_ 58, ). . 44.4 1.
Central . 255 53.8 20.7 - 47 43.8 s
270 57.8 152 6.4 40.4

Soures

1983 Intercensall Survey

Table 1.5 Irrigated Area In 1981 and 1986

Unit - 1.000 rai

" Retio (%)

1981 1986

Chainat Irrigated Area  694.2 7401
. Agr. Land 1,101.7 1,069.8
Ratie (%) - 63.0 69.2 .

Sing Buri Irrigated Area 424.0- 424.0
Agr. Land 451.3 AZ21.3

Ratio (%) 98.3 99.2

Ang Thong Irrigated Area 506.4 507.4
hor. Land 517.3 484.3

Ratio { %} 97.9 . 104.8

Ayutthaga Irrigated Area 1,235.4 1,234.8
. Agr. Land 1,372.2 1,291

Ratio { ®) cp.d 95.6

Lop Buri Irrigated Ared 472.1 5451
Agr. Land 2,785.1 2,731

Ratio {%) 17.0 197

Saraburi Irrigaléd Area 329.2 351.2
' Agr. land - §,438.8 1,380.2
Ratie (%) 22.9 25.4

uCR Irrigated Area 3,661.2 3,802.6
Agqr., Land .- 7,646.5 7,425.9

Ratic (%) 47.9 51.2

gentral Irrigated Area 11,4194 - 12,2542
Agr. Land 26,777.0 27,582.9

Retio (¥} 42.6 44,4

Whole Kingdom Irrigated Area - 19,821.6 19,821.6
: : .Agr. Land 113,381.2 113,381.2

‘ SRR ¥ 5.7 1S

Source : “Agricultura
. &ndg thong ¥

Hete :
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1.2 Farm Size and Farm Holding Size

Average farm size in the UCR in 1086 is 32 rai which is much larger than that of
the Whole Kingdom, 26 rai. The average size in Lop Buri and Sara Buri, wherc
upland crop cultivation is dominant, is much larger than that of the UCR'
average; while Sing Buri, where rice cultivation is dommant “and paddy ylcld is

the highest in the UCR, is the smallest: being only 61% of the UCR's average,

Number of farms in the UCR decreased at '0.4% . p.a. during the 1981-82 in contrast
to the Whole Kingdom which incrcased at 1.7% p.a. The number decreased

rapidly especially in Ang Thong:

Owner-operaté-farms account for 57.7% of the total number of farms in ‘the UCR
in 1986 which is much lower than that of the Central chion "and Whole
Kingdom : 63.7% and 79.2% respectively. The share in the UCR decreased at 3.4%
p.a. during the 1981-86. The sharc in Lop Buri and Ayutthaya is much lower than
that of the UCR and decreased rapidly during the same period. As a result, tenant

farmers increased in the UCR, especially in Sara Buri and Ayutthaya.

According to Intereensal Survey in 1983, 22% of the holdings in 1116 UCR are less
than 9.9 rai in size, but they account for only 3.7% of the total cultivated area. On
the other hand, about 22% of the holdings with the arca of more than 40 rai of the
size of holdings account for ‘about 52% of the total cultivated area. Generally, the
share of the holdings with more than 40 rai is high in the upland crop area and

the share of those with less than 9.9 rai is high in the paddy area.
1.3 frrigated Area

Irrigated agricultural land in the UCR accounts for more than 50% of the whole
agricultural land. This is higher than the average of Central Region and Whole
Kingdom which are 44% and 20% 'rcspectively.' In Sing Buri, Ang Thong and
Ayutthaya, morc than 95% of agricultural land is 'irrigatcd.

On the other hand, Lop Buri 'andrSara Buri with _ihe large porticn of terrace and
mountainous areas show lower percentages of ifrigated land, which are 20% in
Lop Buri and 25% in Sara Buri. 70% of agricultural land has been irrigated in
Chai Nat. It is noted that these irrigated areas are those ifrigated in the wet

S¢ason.
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Irtigated agricultural land in the dry scason seem to be less than 20% of that in
the wet season. Also, the irrigated areas in the dry scason largely fluctuate
because the rainfall fluctuation affccts available water stored in the dams in
upst_ream.

'rhe most significani irrigation’ system in the UCR has been developed by the Chao
Phraya Project which diverts water at- Chai Nat to the Chao Phraya delta. Five
mailin canals and rivers exist in the UCR and approximately 40% of the land is
included in this prbject which is exclosed by the boundaries of Chai Nat Pasak
Canal ai east side and Makhamthao .-"Uthong Canal at 'wcst.sid'c..

The 1rr1gauon system.. in the UCR has a larger capacity than that for the water
-available m the dry seasoi. Water allocatlon and efficient use of irnigation watcr
in the dry season is the most 1mp0rtant issue to intensify land use, because

drought in the dry season has often constrained the agncultural production.

1.4 Land Use Intensity

In terms of land utilization, the UCR ‘is- almost fully wilized. Area expansion is
limited  as described previously. Under such a land constraint, in order to
increase the. productivity of land, intensification of land use is critical, and
multiple cropping and " introduction of higher value-added crops should be

considered.

Table 1.6 shows the actual planted areas and the land beiﬁg used for cropping.
In the arecas where the planted area excecds the utilized area, activities of multi-
croppihg such as sccond rice and second crop in paddy field can be found.

In some case, double cropping takes place in the field crop land.

Land use intensity, calculated based on Table 16 is shown in Table 1.7 in terms of

the index. of land use perceniage. In general, agricultural land in the UCR is more
intensively used than the Central Region and the Whole Kingdom. In Chai Nat

and Sing Buri, second rice has been planted mtcnswely, while in Ang Thong and

Sara Buri, second field crops. have. been planted ‘intensively in 1986.
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Table 1.6 Land Use inteﬁsuy 1'9‘86 '_(1)'_ i
SRR P UNIT ;1,000 ¢

' P!antedArea j ~“Land Utllizatien SR

' Ma; R]C& Z2ndl. Rice Tolal Rige Field Crop- . Total . Paddy Fild Crop:.: Total“_ .
CHAI NAT - 897 - . 257 LI54 130 1,283 © 909 . 125 ':__1103,4__ o
SINGBUR! ' --403 152 '_555. 21 983 398 9 407
ANGTHON 436 82 518 . 14 532 . 457 . 7. .. 464
AUTTHAYA 1,037 2000 - 1,237 11 i 254 ' 1,238 14 iI 252
LOP BURI 990 27 1,017 - 1,851 2867 - 1146 158102, ?_2?:_‘
SARABURI . 689 S 33 . 723 - 841 1,564 g .721 _- 613'_ :-:1,3,3_%15-
UCR 4,453 - 751 5,203 2,880 8,083 4,869 2 348 SRR 33 WA
CENTRAL - 12,2100 - 2,841 15,051 9,693 24,744 14,996 9.5!6 24,512

WHOLEKINGDOM 57,943 3,628 61671 31,671 83,042 74,255 32,076 106,300

Source : Agricultural Statistics of Thailend, 1987/88. (Dataof 1986)

Table 1.7 Land Use Intensity 1986 (2) -

Unit 2 Percent_--'

*Paddy . **Field Crop-  *Z*Total

_Chrain'a.t 1270 133 7 1242

Sing Buri i39.7 299.1. 1433
Ang Thong 1i3.3 2103 1146
Avutthays : 999 120.0 - 1002

‘Lep Buri i1 N 117.1 185.2
Saraburi 1902 137.2 1"WHZ . -

CuweR 106.9 1226 . 112.0

Central 1004 - 1019 - . 1009
WholsKingdom 2.9 987 . 877

Source : ¥ hljricti]tural Statistics'.of Thailand, f987il988'
Hote : Intensity in ealcurated bascd on follm.rl ng 'ARE&S" o
' *#{Major rice+Secondery rice) /Paddy area -
*¥Field crop planted area/ Field érop area -

#**Major rice+3Jecondary rice+ Field crop planted area i B
" Paddy area+ ¢ Field crop area B R
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In some Changwat% cspccmlly in Ayuuhaya and Lop Buri, major rice 'pla'ntcd
' arcas are consmerably less than the land uwtilization arcas. Abandoned paddy
- fields scem o exist due to shortage in labor and water.

_7 1.5 Land Consolidation Préject Areas

Tao increase productivity : and cfficiency in land use, land consolidation "projects
have been carried out. ' '

_“The Land. Consohdatlon Act was cnacled in 1974 aftcr good results of the land
consohdanon pilot projecis. Based on this Act, the Cemral ‘Land Consohdauon
Ofﬁcc was estabhshcd in 1975.  The proy:cl locatlons are shown in Fig, 13

,Thc land consolidation projects involve water works and coo:dmauons among
relevant government agencies such as Royal Imganon Dcpartmem (R1D) and
local government offices related to the land admmlstratmn * This scheme has a
greal potentlal to expand its roles to manage water use and agricultural

d:vcrs;fxcanon

In the UCR, manj land 'cons:olidation projects have been carried out. A total area
of land _consolidatidn projects amounis to roughly 425 thousand rai with provision .

of the following facilities and arrangements.

T - ‘_Minor irr_igation system,
—~  Minor drainage syélem'.'
—  Farm roads, :
~  Re-arrangement of farm holdings, and

:— - Clearance and leveling of land for water control.
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_2 LAND USE POTENTIALS AND
CONSTBA!NTS

2.1 -_:_'Re_gional iand Use Potentials

_Land ‘use: potcntlals have been studied ‘and compiled as Land Use Potential Map and
arcas in- each category are measured by Land Development Department of -

: A_:M:mstry of . _Agrnculture

.-.The !and use potentlal ig- analy7cd bascd on climate, topography, hydrology, and
sml -conditions. - Four. categones of land use potentials (i.c., upland crops, paddy,
tree crops “and not-suitable land) are -indicated. Regiona} comparison is shown in
the tables of Appendix.

The régiona’i land - use polentia'ls-'are described as follows.

2.1 Uplandr Crops

Thc ‘area of land' suited for upland crops is 07.4 mllhon rai in the. nation,” which

ccrresponds to ?.1 % of the total land area of the Kingdom.

The regional distribution of upland'crop poienti.al areas is 25 % 'in Central, 30 % in
.North and 45 % in Northeast.- The largest areas exist in: the. Northeast Region,

= '-howevcr, most " of the potentlal upland crop areas in the’ Northeast have-a - certain

level of ‘constraints. Thc distribution  of . the best suited area- for upland crop is 7%
.m the Central, 8% in the North and 1 % in the Northéast. The most productive

lands  for. upland - crop exist in the Central and North Regions.
In the Ccmral chlon, more than 70 % of the best suited tand - for upland crops is

found- in’ the ‘Western Region. In’ the UCR approximately one fourth of the land

Su.i;téd for 'upland crops is recognized as best’ suited.
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in generdl the Ccmral and the North ch:ons have high producuvc land for
upland crops, while the Central Region and the Western chlon have thc highcst

potential for upland crop cﬁltiv_ation.
2.1.2 Paddy

The total area of the land suited for paddy is 84.2 million rai in the nation', which

is equivalent to 26 % of the total land area of the Kingdom.

The regional distribution of paddy potential arc.a is 25% in the Central, 20% in the
North, 47 % m the Northeast and 8 % in the South. Largcst area exist in the-
Noriheast chmn, however; most of the potential paddy area in the Northea‘;t ‘has
a certain level of constraints, The best suited paddy areas are 11 % in the Central,
i4 % in the North, 9 % in the Northeast and 2 % in the South; and therefore, 37 %
of the paddy potential arca is categorized as the best suited in the npation. The most

productive land for paddy exists in the North Region followed by the Central

region.

In the Central Region, more than 50 % of the best suited land for paddy is in the
UCR, and this accounts for 16 % of the best suited land for paddy in (hc nation.” In
the UCR in particular, approximately 77 % of the land suited for paddy is -

recognized as the best suited,

In genmeral the Central and the North Region have high productive land for
paddy, and in the Central Region the UCR has highest potential for. paddy.

2.1.3 Tree Crops

The area of the land suited for tree crops is 16.4 million rai, or 5% of the total lan.d
area in the nation, out of which the most of area, or 90% is in the South Region.

The other 10% is in the Central Region.

The distribution of the best suited for tree crops area is 5 % in the Central and 18%
in the South; therefore, 23% of the tree crops potential arca s categorized as the
best suited in the nation. - The most productive land for tree crops. is. in the ‘South

Region as well.
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In the Central Region, more than 60 % of the best suited land for tree crops is
sharcd by the Eastern Region and 40 % by the Western Region. In general the

South has high productive land for tree crops, followed by the Central Region
especially the Eastern Region,

2.1.4 Not-Suliabie

7 About 47 %. of the total land in the Kingdom is categorized: as not-suited land for
ncultj#a;_ion._ It accounts for 150.2 million rai with a distribution of 17 % in the
Central, 46 % in the North, 22 % in the Northcast and 15 % in the South. The large
portions of mountain areas are in the North Region and most of those areas are

cchreq with forest which should be protected for water and soil conservation.

- In the Central Region, 54 % of not-suited arca is in the Western 'Region and 39 % is
in the Eastern Region, because of existence of the mountainous forest. In the
Upper Central Region, 12,5 % of the area is categorized as not-suited for

cultivation.

In shon, from regional land use potential mentioned above, it is cl_éar that the
Upper Central Region has the highest potentials for paddy comparf_:d with other

Regions,
2.2 Land Sultability

An agricultural land suitability analysis was carricd out by the Study Team,

employing detailed soil map of each Changwat in the Ceniral Region.

Categories to. be applied in this analysis are selected to cope with the development
strategy of the region, that is, crop diversification and intensification on paddy

land and ficld crop land. The following four caicgories are considered :

Paddy arca: the area which can grow only paddy without intensive

drainage system development or soil improvement.

Paddy and Upland Crops: the arca which can grow both paddy and various

lypeé of upland crop, depending upon the irrigation water availability.
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Upland Crop area: the area which gcnerally can- grow only upiand crops

due . to 1opography and mmsmrc content * of so;l

MMLLQQR”& the arca which is not sultablc for croppmg, and

usually better to  keep as forest land

These areas -were 1denufied on the soil map and the arca by catcgory was 7
measured by Amphoe The suitability map is shown in Fig.- 2.1, Land suuab:hty by
Changwat is summarized as shown in Table 2.1. The details by Amphoe is attached

in Appcndnx of this paper

Table 2.1 Land smmb’uuy

. Nama of Provinees and Districts o Areé Total | .. Paddy . Pac!dy & Up!and C Not

e (1000Rai} S Upland Grop -~ " Ciap._ - Suitable™
CHAI NAT _ 1,543.6 671.4 _ 358.9 324.8 - - 188.4
: C{100%) C{43%) 7 (253%) (21%) 7 (12%)
SING BUR! o . 5140 2918 . 833 4589 S 0.0

' ' {100%) T {57%) (12%) (31%) - {0%)
ANG THONG : 613.2 382.6 57.1 173.4 - - 0.0 -
(100%) (62%) {8%) (28%) o (0%)
PHRANAKHON §1 AYUTTHAYA 1,692.3 1.417.3 20,0 154.9 0.0
_ {100%) (89%) (1%) o (10%) . {D%)
LOP BURI -~ - 93,8748 1476 02,0895 c192:8 " 4449
: (100%) (30%) (54%} (5%) {11%)
SARA BURI A 2,2358 - 9322  566.7 ~t1295 v 6069
{(100%) (42%) {25%) : (8%) {27%)
Upper Central Region Total -~ 10,373.2 4,843.1 3,155.86 1,134.3 ~  1,240.2

{100%) {4 7%} (30%) (14 %) _{12%)
" Source : STUDY TEAM .

NOTE : Data to be used are "DETAILED RECONNAISSANCE SQIL MAP OF CHAINAT, SING BURI, ANG ﬁiONG,
PHRA NAKCHON St AYUTTHAYA, SARA BURI and LOP BURIS,

Arable land in the UCR accounts for 88 % of the total area, The total paddy ' area
cultivated in the UCR in 1987 was 4,767 thousand rai, which-is almost same. as the
paddy suitable area. . However,  paddy ércas -cultivated in Chai Nat, S.ing":.Bur_i*arid
Ang Thong. were 909 thousand rai, 398 thousand rai and 457 thousand rai -

respectively. . The planted area was much more. than the suitable -arca. . Potential

of crop diversification in these three Changwats is high.
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2.3 Water Seturation Period and Flood Area

The Soil Survey Map mcnuoned previously includes the information of water
saturatmn period in the soil. This information is closely related -to the soil _
suuabllnty of paddy. At the same time, it is an indicator of magmtude of flood
probiems. In addmon to thc four mtegorncs, this information was apphed for

1dent1f1cat:on of flood areas and crop diversification potentlai

Water tur' riod i yre_than _six months in "thlstypexs
found in 1hc ﬂood prone: area, where floating rice plantmg is thc -
iraditional land use. Fish pond dcvclopmcnt is another possible .
~development.  For crop diversification, 1ntenswe drainage works. are

necessary.

Water saturation period is three 1o six monthg:.thi_s type ‘o'f soil can be found
in the. dclla arca iﬁthout flood problems, In this typc of area, major rice
productmn, second rice and other crops can be cultivated, and high crop
dwers:flcahon is possible. Types of crops 1o be plamed depend upon the

avaxiabxlny of irrigation water

Water saturation period is one to ;hrgr ¢ months: this type of soil is generally
found at the river bank or gently sloped-upland crop areas. Field crop
diversification and intensification is possible, given proper irrigation

facilities.

Water saturation_period is_less than one month: this type of soil is found in
the areas of moderate to steep land with excessive drainage. Soil

conservation - and careful sclection of crops are necessary.

Fig. 2.2 shows the distribution of the soil in the UCR by waler saturation p_e_ri'ord‘
mentioned above. Fig, 2.3 and Table 2.2 show the distribution of cach type of soil
by Ch'angwat. '

Large flood area in Ayutthaya is é'ons'picuroiis.'- Lop Buri and Sara Buri have large -
areas for upland crops but apprbpriat’e soil conservation should be t'akcﬁ; In Chai
Nat, Sing Buri, and Ang fl_‘hoxig, large portion -of the land has'po.te.ntiails for crop
diversification and intensifi_cati_on, however, irrigation water availability and

water resource development should be considered.
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Table 2.2 Distribution of Saturation Period

Nanie of Provinces and Districts  AREA TOTAL _ T
C . (1000Rai) >8months - 6-3 months 3-1_month <1 month

Coda No, :

100 GHAI NAT ' 1543.6 T 849 942.8 58.7. 4771
_ (100%) (4%)  {61%) {4%) (31%)

200 SING BURI _ ~514.0 ©53.0 . 3903 62.4 = . 8.3
_ S {100%) {(10%) . {7€%) {(12%) . {2%)

300 ANGTHONG ' ©813.2 210.2 328.1 45.4 29.5
C {100%) (34%) - (54%) {7%) {5%)

400 PHBANAKHON S| AYUTTHAYA . 1582.3-~ 11739 363.4 - ©  35.8 10.1
_ (100%) {(74%) {(23%) {2%) C{1%)

500 LOP BURI 38748  350.5 : 537.6 0.7 2988.0
{(100%)° . (9%) (14%) {0%) {(77%)
5600 SARA BURI _ 2235.3 82.6 B97.4 14.3 1261.0
{(100%) (3%} {40%) {1%) {56%)"

Upper Central Begion Total 10,373.2 1,915 4 3,459.7 217.4 4,781.0

(100%)  (18%) (33%) - (2%) __ (46%)
Source : STUDY TEAM ' B

MNOTE : Datato be used are "DETAILED RECONNAISSANCE SOIL MAP OF CHAINAT, SING BURI, ANG THONG,
PHRA NAXOHON St AYUTTHAYA, SARA BURLand LOF BURLI".
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2.4 Ground Water Productivity

Ground water is an important water resource for industry and urban
".'-dcvelopmcnt although a Iargo amount of surface water available from the Chao
,.Phraya River. Most of the surface water available from the Chao Phraya River

" has - already been allocated for agrlcultural uses in the UCR, Even for agricultural

N uses 'some areas can use the ground water in a small scale for hlgh value added

: agnculture such as vegetable. garden and fruits growmg Cha1 Nat, Sing Buri and
'_Ang Thong have potential for agriculture diversification by usmg the ground
watcr, because of the type of soil and potential of ground water. Fig. 2.4 shows the

map of ground ‘water potential.

35 'Irrigat',i'on Network

Th'o',Uppor' Central ‘Region is onc of the most intensively irrigated area in
Thailand, .ospeciaily in ,ﬂ.lc__ Chao Phraya Project aréa. The location and its network
are described m Part 1 m this sector report.  Fig. 2.5 shows the iength of

irrigation and dfainage faciiities.in' cach Changwat. Longer canals and ditches

are found in large Changwat such as Ayuithaya, Lop Buri and Sara Buri.
Howcvcr, the mtcnsny of frrigation facilities is hlghcr in Sing Buri, Ang Thong

and Chal Nat than those in Lop Buri and Sara Buri. Fig. 2.6 shows the density of

the irrigation and ‘drainage facilities.

115



RAKHON NAYOH

LEGEND !

PATHUM THANI

SWAT LOCATION

CHaN

AMPHO:

LOCATION
CHARGWAT BOUNDARY

RAl

&

LwaY

bt re

ROAD

MAN

EXTENSIVE AND PRODUCTIVE ADUFERS

LOCAL BUT PRODUCTIVE AQUIFERS

2222

EXTEHSIVE BT LEéS PRODUCTIVE pQUIFERS
LOCAL AND LESS PRODUCTIVE AQUIFERS

1,0CAY. GROUND WATER

o

Fig. 2.4 Ground Water Potential

116



©0
(=]
S

S 5

CSINGBURE  ANGTHONG

J;f

AYUTTHAYA

LOP BURI

" CHAINAT
| M River i} Main Irr. B3 1irigation Drainage D Lat/S.Riv.
Fig. 25 Length of lrrigation & Drainage Facility
Table 2.3 Measured lirigation Facilities (Kilometers)
Name of Provinces and Districts River Main Irr. Irrigation  Drainage Lateral &
Code No. Small river
- 100 CHAI NAT 108.33 79.20 164,99 ° 34.53 228.11
200 SING BURI 84.06  54.33 128,37  28.86  126.98
3090 ANGTHdNG 65.23 19.35 161.51 34.38 1792.01
400 PHRANAKHON S| AYUTTHAYA 191.70 43.41 417.97 117.98 311.77
500 | LOP BURI 95.08 50.16 81.91 381.48 806.51
600 SARA B_URI 72.45 78.32 30.95 236.27 288.39
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Table 2.4 Density of Irrigation Facilities (Meter Per sq. Kilometer)

Main H_ateral Drainage Hegﬁlaibr Dam(L)

Name of Provinces and Districls River
Code No. : {No. of facility}
100 CHAI NAT 45 33 66 i1 4 T
200 SING BURI 112 72 170 38 i
300 ANG THONG 69 20 171 38
400 PHRANAKHON SI AYUTTHAYA 78 i8 170 48 5"
500 LOP BURI 16 o 14 85
6§00 SARA BURI 22 9 66

20
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3. ISSUES ON LAND USE MANAGEMENT

3.1 General

Fig.»3.1 shows the' problems. and. issucs of ‘the land development and management
in ‘the past. These problems are  conspicuous especially in the newly developed
-agricultural landi. : Water is another important issue related to land use and

agricultural devciopmcm and it is discussed in Part I of this report.

EXPANSION OF
=¥ AGRICULTURAL LAND

( O LAND USE CONTROL

]

: UNSECURED
) ‘—————— B : FOFESTEN(?ROACHMENT —{ LAND TENURE ]

|

i

I

{

l CULTIVATION IN
| | THE UNSUITED [ AND
i

i

|

|

|

]

Limitation of Aresl Expansion

FORAGRICULTURE - : g _ R
DETERIORATION OF LIMITATION OF CREDIT
SOIL FERTILITY AND Le——1 (AGRICULTURAL INPUT
1 YIELD DECLINE AND INVESTMENT
' - LIMITATION)
YIELD DEGLINE AND
SOIL EROSION g
|| - NOTE : '
AGRI(?SS‘FSRAL LAND { ) institutlonal Constraints
L — — = = 1 (INCREASE OF IDLE LAND _
' AND WASTE LAND)

Flg. 2.1. Problem Structure of Agricuitural Land Management
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3.2 VYield Decline and Forest Land Encroachment

It is gencrally known that agricultural production growth in Thailand ‘in the past
was mainly due to area expansion, This has beeh'mc case for most major crops
such as rice, maize, cassava, rubber and. soybean, | In fact, out of these crops, only
rice production shows a positive yicld 'growth rate of 0.6% per annum, while

others exhibit negative growih rates in yield during 1975-1980 (World Bank,
1982). '

Planted areas have expanded at an annual rate of 3.6% durmg 1960-70, 4.4% .

during 1970-75 and 4. l% during 1975-79. During the same pcrlods,‘farm holdmg
arcas have expanded at the rate of 4.1%, 3.4%, and. 12%. rcspecnvc}y (World' Bank,
1982). Most of the cxpanded areas were used for cultivation of upland. crops such
as maize, cassava, and s'orghuin.. This expansion of cuitivated areas has taken '
place associated with decreases of forest land in the nation. From 1963 to 1978, ihe
area of forest land decreased from 167.4 million rai to 76.6 million rai, or 52.1% to
23.8% of the total land arca. This led to the limitation 6f arcal expansion in the
nation and resulted in serious deterioration of soil fertility. Hence, natural
resource management is one of the most critical issues for the nation as a whole to

maintain the economic and social fundamentals.

Due to sensitive natural environment in the tropical climate; conservation of soil
and improvement of the agricultural environment (for stablhzmg the
agricultural producuon) is most important cspecxal!y in the area located near the
foot of mountains and upland areas. 1In such arcas, crosion problems occur easily,
if proper soil conservation measures are not taken. In the sludy arca, erosion
problems have taken place in some upland areas. Fig. 3.2 shows the distribution

of erosion areas in the UCR.

The problem on forest area encroachment is occurring in the UCR. According to
the Agricultural Statisiical Year Book in 1988/1987, there is 234 théusand rai of
forest land in the UCR. On the other hand, LANDSAT analysis carried oﬁt by the
Study Team identified 991 thousand rai of primary and se_condafy forest arca and 8
thousand rai of mining area. . The area classified as not-suitable .for' cultivation is
1,240 thousand rai (all of which should be forcst arcas) and unclassified land is
2,416 thousand rai in the UCR. From these data there is at least 241 thousand rai of
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farm land encroached into the forest area and almost 1'milli_on rai of disturbed

forest. This problem is found especially in Lop Busi and Sara Bur
3.3 Land Tenure Document

Security of land tenure. is_ one of the most significant factors for improvement of

agriculture productwuy and crop diversification.  To réceive fmanclal support

from any orgamzanons or agencies, the sécured land title is rcqulrcd
Investment of facility improvement, diversification of crops, cspemally for trec
Crops . requircs long-term finance. for growing the plant till first harvest, as well

as introduction of new agncultural techmcs and inputs.

Table 3.1 .shows the land tcnu'r_e. in the UCR. This table is compiled using the Rural
Data Base in 1987, jT_his table indicates number of villages where most villagers

have the Iand title by category.

Tabie 3.1 Land Tenure. iit _t_he_ UCR

: : Unit : Number of Vliiagee
Most Vﬂlagers have land titde of : Total

Amphe Name Temporary - sertificate title Villages
L right = of use décd s
CHAINAT 50 178 125 353
(14%) (50%) (35%) (100%)
SINGBURI 16 43 218 277
(6%) (16%) (79%) - (100%)

ANGTHONG 11 41 373 425
(3%) (10%) (88%) (100%)

AYUTTHAYA 77 23 1069 1169
% - Q%) (91%) (100%)

. LOPBURI 206 368 398 972
(21%) ©  (38%) (41%)  (100%)

SARABURT =~ 114 198 520 832

(14%) (2'4%_) (63%) - (100%)

Source : Rural Data Base 1987.
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 From this. table, it can gencrally be found that Changwats located in the Chao
Phraya Project arca such as Sing Buri, Ang thong and Ayutthaya have more
secure land title than Lop buri and Sara Buri which is outside the project area.
Since the upland crop areas in the UCR were developed Jater than paddy -areas in
the Chao Phraya Project arca, issuance of land titles may be under process.

3.4 Zoning and Land Use Control

A land use pattern consistent with the land use: potentials and concordant with
em_ri_fonr'nema} sound activities is the most desirable for not only minimal -
environmental impact. but aiso realization of maximum pr‘oduciivity"'fr{)m land
re_soinrces. 'Guiding and controlling the land use in accdrdance 10 the land
potential and eliminating unnecessaryrenvironment deterioration should be

implemenied with appropriate measures as follows :
3.4.1 National Level

At a national level, a zoning system for land use control is indispensable to

manage the natural environmeni. Land Development Depariment is responsible

to prepare the land usc potential map based on the natural conditions such as soil,

geography, and vegetation. This can provide uscful and technical information
for. determining preservation areas, conscrvation . arcas and devclopment areas

based on the natural conditions.

Preservation and conservation are the most important for natural environmental.

“Royal Forest Department is responsible for management of the designated forest

areas. Acltivities allowed in these arcas are restricted.

Main -activities in this arca are:

~ National park with recreational and educational’ program
— . Agro-forestry project (mulberry and sericulture, bamboo planting,
cashewnut plantation, forage tree plantation, livestock etc.) -Proper

guidance and support for people living in these arcas should be provided

the contexi of this policy.
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Development areas include the land rchabilitation area which is classified “as idle
land or waste land. In many cases, idle land and waste land are found in- - -
potentially dcveldpcd land for agricultural activities but not cultivated due to
insufficient provision of inpﬁts such as investment, labour and - technology. - This

type of land usually has a soil detlerioration -problem.

No land use control laws or regulations have beer imposcd at the national level
except town planning arcas and specific areas. Land located outside the town '

planing areas should be -used in a proper manner.
3.4.2 Regional and Urban Area

Changwat Plan is provided for each Changwat, however no legislative -and
regulatory authority has been given to the plan, General town plans -are

prepared by Town and Country Planning Dcpaﬂnﬁcm in accordance 1..vif.h the city
planning law established in 1975. The city boundary designated by the plan is
usually much larger than ihe municipality or sanitary district areas. Therefore,

some agricultural land is included inside of ‘the city boundary..
3.5 Land Consolidation

Land consolidation projects have been carried out. in the UCR, and most of the

project areas are located in the Chao Phraya Project Area. The land consolidation
program provides full utilization of agricultural infrastructure and- secured land
title with financial support. This program improves the agricinltural productivity
to a considerable extent, Application of this program to upland crop -areas of the
UCR will improve the productivity and agricultural environment. = The program is

described as follows,
1) Type of Land Consolidation

Intensive  Type : Land readjustment and full utilization of irrigation

facilities are included. The project area must have-enough depth of top soil
for leveling work. The original -plot should: not be too small and not flooded

area,
Extensive Type * The forms of fanm plot remains as it is. Ohly ditch and dike

construction is included. ‘Flood areas can apply for this type only.
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2)

3)

4)

5)

6)

Project Area

Agriculture arcas where irrigation water is available in dry season (lateral
~or sub lateral has alrcady been completed) are designated as the project

~areas. In case of application 10 the upland area, small and medium scale

water resource development or pond irrigation scheme should be included
in the program,

~Land holding per household should be an appropriate size. The land

‘consolidation law regulates the rate of arca-deduction by the development

to bé not more than 7% of the farm land. Land holding in the project. area
should not-inclide a large portion of rental farm land, and more than 50%

of farmers in the designated project arca should agree with the project.
Project components

The 'project includes construction of ditches and dikes for irrigation,
drainage systems, roads or paths for transportation, ground leveling, soil
mainienance and planning of production and distribution of agricultural
products.  Exchanging or transferring rights of the land are also included.

Treatment of Land Title

After completion of the project, the title deed is issued to each plot owners

without any administraiive expense.

Financial Arrangement

“50% of the construction costs is paid by farmers. The Bank for Agriculture

and Agriculture Cooperative collects the moncy as an installment.

Administrative Procedure

An administrative procedure is shown in Appendix of this report.
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Related ‘Agencies are as follows:

- Central Office of Land Consohdanon o

- Royal Irngatnon Department; '

- Agricuiture Cooperauve, Exlensmn Dcparlment.

- Land Depar{ment MOI)y;

- Agnculmre Exicnsion Departmem, and

- Bank for Agncu!ture and Agrlculture Coopcratlvcs'

Fig. 3.3 shows the land consblidation pfocedurcs - Since the laﬁd' consolidation

. programs have been ‘carried out mainly in paddy areas, some. modification of the
procedure will be necessary for its, appllcauﬂn to field crops. arcas in. the future,
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Project Planning

| (Geniral Office of Land
Consolidation Irrigation
Dapartment - GOLG)

Publish in the Royal
Decrea Prescribe land
area In any localily as
‘the area of land
consalidation

{GoLg)

Hearing with farmers and

4

Y

Promulgation for Royal
Decres

(CoLe)

" | Establishmant of water
users' groups or
arfners' aroup
{Agriculiure Cocrporative
Extension Department)

Supporting and Services
{Agriculture Extension
Depariment )

(RID}

(RFD) .

{BAAC -credit)

Note : { } indicate the responsible agencies for execution of the task

(coLc)

' Publish In the
record thelr agresments government gazetle
and disagresmants S .

. ) COLG
{COLG) feoLay
¥
Conduct the
Desiga . necessary survays -
(RFD} ;
(RID) - (RID)
(Land Devalopment
{RFD) Department-L DD)

: -l {Land Department)
Assessment of the value Cé’-"s"}’c‘if’ of -I.andr
of the land and property ogas-o!ld.ailon and

: g} dislridulion o] Yiee crop
{Agrleulural Economy iwm
. Depaﬂment, COLC) %F%?[%??L(HFD)
Y.
Pay or recaive the Issuance of new fitle -
compensation deeds
(COLC) {Land Department)
Project Evaluafion Cost recovery

{BAAC)

{ RFD ) indicate the newly involbed responsible agency and organization

Fig. 3.3 The Land Consolidation Procedures (At Present)
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4, LAND USE MANAGEMENT STRATEGIES
AND PROGRAMS |

4.1 General

Fig. 4.1 shows the proposed programs and projects conceming agricultural land
management.  This corresponds to the problem structure of agricultural land -
management, as shown in the preceding chapter. As shown in me figure, the

followi'ng'.'thrcc programs are proposed:

1) Land Use Zoning for land use guidance and control,
2) Land Consolidation Programs especially in the upland arcas.
3) Agro-forestry Programs to recover land resources in erosion and

encroached arcas designated "Forest Preservation Area."
4.2 Land Use Zoning

Establishment of "Central Office for Land Use Management” is necessary to
coordinate the land development of various agencies and prcparation of the land
use guidelings.  The guidclihes include agricultural de#cioyment._industrial
location and types, urban developmem, and preservation reguirements, in
conjunction with the national development straiegies, taking into account

natural environment and social and cultural aspecis.

Land use zoning shall consist of three major areas (zones) : (1) Preservation area,

(2) Conservation area, and (3) Development area.
4.2.1 Preservation Area
Preservation area shall be designated to preserve the environment as it is, or

rehabilitate the environment as it should be. Major roles and functions of. this

area are to foster water resources, pfeser_vation of valuable flora and fauna,
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prevention of natural disaster and soil erosion. In some culturally important

area, preservation of landscape or ils environment should be considered,

In the UCR, the area of 1.24 million rai should be designated as preservation ares,
At present this includes 250 thousand. rai of _primary forest, 750 thousand rai of
secondary - forest and 240 thousand rai of forest land encroached by farmérs.
Thcse areas are not ' suvitable for culti_vatidn and permanent s'cttlemc'nt. and - should
not be allowed for people to use for intensive agricultural -activities.

NO EXPANSION OF
AGRIGULTURAL LAND

LAND USE CONTROL
1 svzonwa

‘No forest encroachmant

FOREST PRESERVATION

AGRO FORESTRY |
IN THE ENCROAGHED
FOREST LAND -

IMPROVEMENTOF ~
AGRIGULTURAL ENVIRONMENT
BY LAND CONSOLIDATION

PROJECT/PROGRAM

.. LAND TENURE

SOIL GONSERVSTION

INGREASE OF CREDIT
{AGRICULTURAL INPUT
AND INVESTMENT

INCREASE PRODUCTIVITY
{PECREASE OF IDLE LAND
'AND WASTE LAND)

AGRO-FORESTRY | ﬁ .

PROJECTAROGRAM

LAND CONSOLIDATION
PROJECTS/PROGRAM
IN FIELD CROP AREA

NOTE :

C) Institutional Arrangement

E:j Project and Program to be taken

Flg. 4.1 Proposed Programs and Projects on Agriculturai Land Management
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4.2.2 Conservation Area

Conservation area is thec area which has development potentials but is
environmentally sensitive arca.  Agriculture in this arca has constraints for full
utilization and intensive cultivation. Aggiomcration of industrial activities - and
urbanization will easily 'caus:: the environmental deterioration. - Therefore, . '
definite measures have to be taken to use the land so as not 10 bring

environmental deterioration and flood problems.

Major concerns in this area are soil conservation for prevention of erosion,
maintenance of its flood retention function and conservation of the surrounding
environment for historical and archaeological assets. Development guidelines in

the UCR are proposed as follows.
1)  Agriculture

Conservation areas shall be designated in the u'pla.r.ad érop aféa and the
della afca. Soil eros.ion has already taken place at a part of the upland area
~in the UCR as describe.d'in the previous chz{pter. These are.as' sh_ou_ld be
designated as conéerva;ion ared. . Agto-foresiry .type agriculture -
d_cvcl'opfnérit shall be. encouraged to rehabilitate the soil and prevent the

soil erosion.

The southermn p.an of the Chao Phraya Delta in the UCR is functioning as a
flood rctemion.basin fdr the down stream of iﬁe river especially for
Bangkok Metropolitan Area, This area should be designated as
conservation area. The major: crop is floating rice in these arcas. Paddy
and fish pond development with minimum impacts on the flood retention

function is recommended.

23 Urban and Industry
Location of large scale industries and urban development should be
discouraged. However, a number of industries which have already located

in this area (Delta Area) should equip proper waste water and Solid waste

treatment plants so as to meet with the environmental standard.
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Typcs of mdustrles to be located in the foture are strongly recommended to
be pollution frcc The flood rctenuon capacity should be kept at present
level in the delta area of the. UCR, Instead of a polder system, a cut-and-fill -
method for site prcparatibn is rccommended,  Some types of urban
development should be- ‘also limited and a large-scale. industrial area is not
recommended,  Special auentmn should be paid to equip waste water

treatment plants and solid waste dxsposal_ systems in the -urban area,
4.2.3 Development ‘Area

'Devﬁclopmsnt may be induced in this .area. DlS[mCl zoning of urban deveiopment
area and agrlcultural developmcnt area is nccessary for efflcmnt uuiuatmn of

resources and mlmmlzmg the envuonmcntal detenorauon.

'Di'versificat'ion. and' intensification of agricult'ﬁre should be induced in the
agrlcultural deveiopmcnt zone. vais-ion of infrastructures and supporting
services for full utilization of natural resources are rcqu:red Resource-based
independent type mdusmcs are recommended -to be located in this zone, and
uncontrolled mdustnal land cncroachmem into the agricuitural land should be

avoided.

In the urban and industrial zone, location of industries and supporiing service
industries are promoted with 'provision of necessary infrastructurcs and

instituiional supports.

Fig. 4.2 shows a map of proposed agricultural land use zoning in the UCR, and Fig.
4.3 indicates the arcal distribution of each zone. This map is prepared based upon
the conditions .of soil, flood potential and existing irrigation system. Location of
industries and urban development arcas should be determined in line with this

zoning - map.
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LAND USE ZONING IN THE UCR
Preservation
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~Source : The Study Team (Delta) 279,

Fig. 4.3 Land Use Zoning In the UCR

4.3 land Consolidation Program

: App}ication"'of the land consolidation to ficld crop areas will iniiirové the
égri{;ullui’al environment in the upland area in the UCR. One of the most’
'imp’o"rﬁant' factors to - improve the . agricultural environment in the field Crop areas
is introduction of -tree crops. Wind breaker and shade trees in conjunction with
small- and medium-scale water resources developmcm or pond construction are
mosi impoﬂant. -~ In order to facilitate the land consolidation projects for the -
upland  areas, invol:vemcm of the Royal Forestry Department (RFD)} is

indispensable.

chuircd_wihd"breakers area is estimated to be 300 thousand rai in the UCR which
'cbrfegponds t0 10% of the field crop cultivation areas. It is estimated that more

tﬁéxrlrlﬂ nmillion pices of tre¢ sheedlings per annum for 20 years are necessary to
| meet this req;jircmexit. Cooperation. with tree crop shedding supply programs by

the RFD is'_ncccs.sary.

Fig., 44 showsf .t:hc. 'propos‘ed Land Cdﬁsbfi'datidn Pfocedurés. This is modification of
the c'urrenf procedures of the Central Office for Land Consolidation, RFD is
incorporated into this proposed scheme for execution of the program,
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Prajact Plaaning
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Consolidation Irdgation
Depariment - COLC)

Publish in the Royal
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Conduct the”
necessary survays

{Land Deva!opment
Department-LDD} |
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Y

Assassmment of he valug'
of the land and property -

| (Agricultural Eoonomy

Depariment, COLC}

Constructio of land -~
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sesdlings forwind |

E

{RID} 7 (RFD}

Establishment of water -
users' groups of
Farmeis' group :
(Agriculture Coarporauve
Extension Deparlmeni)

4

Supperting and Services
{Agriculiure Extension
Department )

(RID}

(RFL) .

{BAAC -credit)

Note : { ) mdlcate the respons:b!e agencies for execul:on of the task

'Pay of receive the

_ V'

lssuance of nawtlﬂe

- compénsation ‘ i) deeds

- feole) - {Land Department}

~ Projact Evaluatian Gost recovery
{COLC) (BARC)

( RFD ) mdlcaie the newly involbed responsnble agency and orgamzallon '

Flg. 44 Proposed Land Consolidation Procedures
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i4.’4 _Agro-fo'r'e'st'ry Program

For thc upland conscrvauon arca and encroached p:eqcrvauon arca,.an agro-
forestry program is proposed There exist 370 thousand rai of field crop area
_facmg the erosion problem “In this area, agro- forestry program shouid be
__camed out by thc Central Off:ce for Land Consolidation as ‘a part of upland -area
land consohdatlon program Morcover, ‘it is estimated that approxnmateiy 240
'mousand rai of forest reservc area has been encroached by farmers. This arca
must be’ preserved as well, . The agro-forestry program in coordination with the.

' If reforestauon program being camed out by RFD will 1mprove the funcuon of the
foresx preservation area. '

4.5__’- Future Land Utiization in the UCR

Land utilization in the future is estimated in accordance with ihe.-'.land_ use
managemem strategles and programs as described above. Table 4.1 shows the
'ex1stmg 1and uulizatlon the futare land utilization and. areal changcs in each -
category Fig. 4.5 shows a composition of cach land usc ~category. "Other area”
-mcludes areas for infrastructure, urban and mdusmes, and other farm holding
1and. It is notcd that in the cxlsung ‘agricultural land utilization, "other area
includes . apprommately 750 thousand  rai of sccondary forcst, and "forest area”
mciudes ~primary forest only. On the other hand, "forest preservatlon area” in'

future includes this sccondary forest as well. |

Land Utilization changes implies that the intensity of agricultural diversification

will inorcasc_in the UCR.
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Table 4.1 Land

Utilization Change In the UCR

LAND UTILIZATION 1986 - . : ' _ - UNIT 1000 Rab - oo
Aves tams CHAI RAT - SG BURL ANG THONG AVUTIHAYA  LOPBURL SARA BURL Tolal
" Forest . . [ 0 Q 0 172 56 23
 Paddy - . 209 - 398 457 1,238 4,146 7210.774,869
Flald ‘Crop 125 g i 14 1581 613 2,348
Troe Grop & vegatabta a6 21 21 39 A7, S 48 209
COthee drea * ’ . 488 a7 fet 307 230 789 C2,713 -
Tolal’ . 4,544 514 605 - 1,598 3,875 2,235 {oaryc
) *Including grass landidle tand and unclassilied fand  {Agricultural Year Book 1987/30.MOA}
FUTURE LAND UTILIZATION 2010 . L L : 7 UNIT ;1000 Rat :
Ates Nama : GHAL AT SING BURIANG THOMG AYUTTHAYA -LOP BUR! SARA BURI Total
Forast preservation asea : 188 e o .0 T 445 . 807 1,240
Pady 365 . 248 325 1,205 521 440 3,104
Fleld Crops . - 457 94 ‘95- 65 1,649 . 608 2,968
Agro-forasiy adea Q 0o Q [ 179 118 . 286
Treo ¢rops & vegilable 226 . 70 - 76 85 375 208 1,021
Cther area 306 102 118 257 706 254 1,743
Telal 1,544 514 | 613 1,592 3.875 2,235 10,373
LAND USE GHANGE N THE FUTURE - : : : UNIT-: 1000 Ral
Atea Name CHAL NAT _ SING BURL ANGTHONG AYUTTHAYA  LOPRBURL SARABURL. . - Totsl
Fofost presorvalion arasa : 183 o o [i] 273 351 1,007
Pady ) -543 -149 -132 -33 -625 -282 -i.764
Fleld Crops 332 84 [:1:] 51 69 -4 820
Agro-forestry area . o 0 4 0 T iTe 118 296
Tree crops & voghable 150 45 55 26 ‘3z8 163 © BY2
Other area -162 i6 -3 .49 -224 -545 970
Total a ) 8 -6 o - g 9

29.92%

EXISTING AGRICULTURAL LAND"

46.94%

"UTILIZATION

B Forest

B Paday

Flold Crop

Tree crop & vegetable

O other area *

FUTURE AGRICULTUHRAL
LAND UTILIZATION

——

B8 rorest preservation
ared :

Heay
Field Ci"ops

Agw-foreslry area !
B8 Tree crops & vegitable:

{1 other area

Flg. 4.5 Land Utilization Change In the UCR )
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1. UCR IN THE NATIONAL AGRICULTURE

The agriculture scctor, including livestock, fishery and foresiry, of the UCR
contributed about a third of total value added of the rc.gion in 1986 (see-TaBle 1.1}
The impbrtancc of agricullui‘e sector in the UCR ecoﬁomy is much larger than
that of the Whole Kingdom (22.3%) and Central Region (5.6%). However, its
relative magnitude decreased slightly from 33% in 1981 to 31% in 1986.

At the same period agricultural output of the UCR grew ai an average annual ratc
of 2.7%, which is higher than that of the Central Region and the Whole Kingdom:
0.3% and 2.1% respectively. Main contributor of the growth was a crop subsector,
accounting for 85% of the UCR's agricultural GRP,

Table 1.1 Agricultural GNP and GRP

Agr. GRP (19B4) Share Anral Growth Share of Subsector

at 1972 Price 1981 1986 Rate(1982-85) Crop Livestock Fishery Forestry
(UnitiNitLion B) % ¢ p.as) o - * I3
CHAT NAT 988.9 4.2 5.6 2.2 89.9 8.2 1.8 0.0
© $ING BURY 445.1 9.2 31.0 - 0.4 88.5 10.0 1.6 0.0
ANG THONS 508.0 3.7 33.8 1.8 80.6 17.4 2.3 0.0
AVUTTRAYA 932.4 3.6 283 8.4 83.5 1.0 5.5 0.0
0P BUR] 1,377.8 3.7 36,4 - 0.2 85.6 12.9 1.5 0.0
SARA BUR! 1,123.7 22.8 21.0 4.5 81.7 17.8 0.3 0.2
wr 5,375.9 33.2 30.7 2.7 85.0 12.9 2.1 0.0
CeNTRAL '10,685.0 7.0 5.6 0.3 7.6 16.0 1.4 0.0
WHOLE "K1MGDOM 85,2156 5.0 223 2.1 75.5 13.3 8.1 3.4

" Source: HESDE
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2. PRESENT SITUATION CONSTRAINTS
AND POTENTIALS

21  Production and Planted Area
2.1.1 Major Crops

The UCR has enjoyed high productivity of rice because of its natural ad?antage._'
Rice is by far the most widespread crop in the UCR in 1987/88, covering 64% of
total planted arca of the UCR, accounting for 8.8% of total planted arca and '

contributing 11,7% of total production of the Whole Kingdom {see Table 2.1).

During the period 1982/83 to 87/88, rice production increased at a rate of 2.8%.
The increase in this period is a result of increased productivity rather than
increased area planted: 2.9% p.a. and -0.1% p.a. respectively (sec Table 2.2).

Rice production in the area, however, fluctuated during the period because of rice
price depression in the intemational market. Yield of rice in rainy season was
far below the yield in dry season; 55% of dry season (see Table 2.1},

According to Rice Research Institute, same varicties such as Rd 7, 23 and 27, are
cultivated during dry and rainy secasons, Natural cnvironment for rice
cultivation in rainy season, however, is very different from that in dry season’
because of flood. Therefore, pest, discase and water control are difficult in rainy

season.

Rice cultivation is dominant in Changwat Chai Nat, Sing Buri, Ang Thong and
Ayuithaya, covering more than 90% of total planted area of each pr_ovince..

The predominance of rice cultivation is determined by natural conditions of these
province such as soil. In these provinc'es_, second rice planted arca accounts for
more than 20% of major rice planted arca; esp’ecialfy in Ang Thong and Sing Buri,
the percentage rcaches 40.5% and 33.2% respectively. Si.ng Buri recorded the .
highest average rice productivity of both major and second rice. Especially major
rice pmductiVity is much higher than that of other provinces in the UCR rand ‘the .
whole Kingdom. | | |
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Tgble 2.1 Planted Area Production and Yield (1987/88)

v tlejor Rice Second Ri i -
- ) . ¢ Secend Rice  Tolal f&l:e Haiz Caazavd _SugorCane  Plungbesn  sorghum  Soybean Groundsists _LCollon
CHALRAT  Planted Arestl 000rai) %062 2 1 .
Harvestad Area (1,000c4i) eay2 22{:5; l-ll‘;?n-; :;l: ne ta0 12 54 3l 32 0l
Production {1,000tqn2) 3474 ’ 2 0 e 18 pod 5 3 o
¢ on il 8 1502 4913 17 1340 :
Yisld (Kgs per toi) 303 634 44 e ot o2 o o% NS
280 2436 7165 a9 153 154 2 211
SINGBURL  Planted Area{] 000rel}” - 3787 1756 5043
Harvested Area 11,000cal} 3386 1256 1643 o 3 33 44
!;ro::;:hon(l,oooionsl ) 1647 869 28517 1134 0: gg T;
ield {Kgs i : .
g% por rail 186 oz 547 12852 109 163 w9
ANGTHGH  Planted Areal] 00000 1321 1751 6072 59 99 5
Harvested Area (1,000} 1228 1748 8025 8y 94 g
P_rudxlion(l,oomonsl 1534 1202 2236 832 (1] 0?
VYleIdqusper:rnH . 359 113 454 k197 1o 156
AYUTTHAYA  Planted Aren(1,000rab) 9540 2083 12023 12
. Harvesled Afga (1,000rai} 8905 2082 10990 99
Productiond §,D00toas) 3002 1428 4430 09
Yield (Kgs perrai) 357 $86 403 LY
1LOP BURI Plonted Areat] 000caH) 9524 926 10500 11350 490 [
; . E . 00 1705 4LQ 8y 1 324
Hervested Aren il 000ral} 9568 913 50441 B2 6 481 550 1616 3850 107 % 3kl
Proguction{1,000t0ns) 3257 631 3588 2635 1639 1504 162 54 125 L7 &9
Yiet (g3 pet.rai) 344 643 32 38 2480 8047 199 194 176 224 2
SARABURI . Planted Area(],000rsi) ais| 476 o527 5374 414 458 kel 451 590
nted A D0rod) : . 3 1 19 19
Herdested Area (1,000r2i) 6117 176 6593 24572 385 a2l bl 410 411 11 nz
Productionl 1 000 ans) T 21 2519 N a2 ROV 10 104 (X s 20
B Yield (Kgs per rai) 313 624 391 332 2847 7930 109 53 144 252 245
R Plonted Aren{! 000ai} 42186 2927 SA73 16862 1699 1339 2119 4924 1442 231 444
Harvested Area {1,000rai) 40939 8906 49895 12589 1596 1352 2081 4338 1232 228 429
Praduction (1,000t ons) 15103 5930 21123 4056 s 10620 266 864 208 55 93
Yield (Kgs per raid 3 680 423 3 2413 8,481 102 199 163 249 228
CENTRAL Planted Ares (1 000cal) 11,7529 31364 148893 s.ons'z 3,2326 é,s:u 3257 5321 2434 1021 1434
Harvesled Area L1000F8)) 13855 31160 1435015 24002 31738 2,451¢ 3068 4620 2121 935 Hos
£roguction(1,000tans) 41264 20076 06,1340 8246 78036 18,5032 3t4 942 354 227 208
Yield (Kgs perrai} 362 544 423 34z 245¢ 7530 g2 21 167 210 193
RROLE Flanted Areafy 000rzid 538100 45658  S3ATLY 5410 98194 15636 24999 1052 22604 626 4123
KiRGpon  Hervested Area(1,000rai) 52,2633 45049 54,7682 84542 Q6076 35665 2.7349 3974 18959 368 3665
Production(),000Lon3} 152015 27705 13,0921 27809 223070 IM2 2673 1916 1317 1615 243
¥iald (Kgs pec rai} 292 615 318 328 2307 7024 93 192 178 219 187

Source: Agriculturs) Statistros of Thaiand

Table 2.2 Annuat Growth Raie

of Planted Area Production and Yield

c- {Unit X pal
Hajor Rice’ Second Rice  Tolel Rice Tz Ceasave Tuger Cane  Puogbesn Sorghum Soybaon Grounduls Cotton Folal Planted aren

CHAIHAT  Pianted Area 128 PAEY 148 -19% 04R BLLT-51 -122% -15% 538 T8% 09%
Harvesied Area 258 218 248 498 608 -17068% IR -358 368 B8ox 2R
Production 3% 45% 3R -135 -09% -£35% -258 -01% 60R ED4X
Yield 0AR 248 12% ~gqa% -16% 58 (1 3568 (X3 L4x

S#G6 BURI - Plented Ares -3&8 18}, -29% 2448 RURE S 239% ~248
Harvésted Ares ~56% xR -42% 2387 -12% 23658 -318
Produtlion -328 208 -1.45 1468 H28 3978
Yield 25% 258 29% BIR 5% 1271%

AHS THON  Planted Area -1.4% 218 -16% 1338 0a% ~14%
Horvesied Area -158 -21% -LI% 134% -BI8 -15%
Produclion 26% 288 2R 183% i29%

Yietd 125 49% 44% 438 1338

AYUTIHAYA Planted Ares -41% -20% -358 286% 3R
Harvested Area -568 -19% -49K 018 -498
Production -22% 388 958 20%

Yield 3% 508 418 19%

LOP&RI  Plsnted Ares 258 102% 4% -30% 3538 3998 -122% -58% 1078 63X ~2068 S13%

Horvested Area 45% 10i% S0% -28% 46.0% 3078 -118% -8 96% 13% -205% -13%
. Production E¥: 143% 82% -8R 4208 4018 -§0% -55% 132% 408 -537%
Yield 258 385 308 -6 18 ~28% 178 43% 29% 328 -313 235

SARABLRI  Plantes Ares 2858 2568 38K -398 24% 278 2528 1498 1328 -98% -058
Horvested Area 2.1% 2568 378 -65% 1558 188 ~2278 104% -134% -B4% -22%
Produttion 368 2738 3R -873 1673 L33 -E3OR 43R -5.1% -60%

Yiztd 98 148 158 023 <1208 418 618 518 65X 268 -
- 3 -§A4" - X -18% -1838 -13x%
Planted Ar 018 125 QIR 338 9% 226% 4% 818 132

e mﬂfimiﬂ“ -04% 128 -01% -488 1208 2117 -34% -103% 1068 -LI% Tt S18%
Producifon 19% 51% 28% -55% QI8 2118 -4 R ~16% 105% 40% -15%%

Yield 235 L% 19R -308 -15% 948 4375 0% -0.1% G2% 26%

CENTRAL  Planted Arca 0958 -02% -07% 318 04% 078 -868 -18% 146% 03% -1208 -04%
Horvesled Area “0IR -D1R 0% 42% 4% 04% -86% -99% 1224 028 -104% 08X
Production 028 2% 108 -04% 158 278 -8 -7.2% 1358 26% -g8%

Yield . 028 88 1.0% -4.4% -30% 238 42% 29% 1.2% 238 QIR

WHOLE Planted Area -08% 29% -06% 0% 298 0;: —ggz -ggz gzgz g?; -|g;§ ?;i
i d [+ }.3 298 (154 038 81% -0 -0 3 75 : . -

LU s 0% 5% 13% ~15% 338 22% Slew i 1R 21X 9%

Yield 068 21% 10% ~23% -508 24% -06R 373 -02% 20% 05%

Source: Agricuiteral Stalistics of THailaod
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Mmzc is the second \Vldesprcad crop in thc UCR covermg 20 ’i% of mtal planlcd
area in 1987/88 Malzc producuon of the UCR- comnbutcd 14 6% of maize -
production -of the Who}e Kingdom and 49 2% of that of the Ccntral Regnon.
However, planted area, productlon and ywld ‘of maize in the area degreased durmg_
1982/83- 1987/’88 Main provinces of maize production in- the UCR are ch Bun and
Sara Buri, together contributing 99% of total maize productlon in lhe UCR

Another point of maize cultivation ‘is that the ratio of planted area 1o, harvested
area is low (74 6%) - comparcd with other regions and other crops in the UCR (sec

Tablc 2.3).

of thc .main crops, cassava. sugarcane and soybean show rapid expanswn of
plantcd areas in the UCR durmg 1982/83 1987/88

Of these main ﬁeld crops, productmn of forage crop such as. malze, casqa\ra, =

sorgham and soybean is dommant These pmducts have played an lmportant role

in supportmg hvcstock “and fccd factories.

Table 2.3 Ratlo of Harvested Area Per Pignted”Aréa S

Major Rice =~ Second Kice =~ 'Maize ~ Field Crop

CHAT NAT 100.0 106.0 . 80.3 .. 95,8
SING BURL 99.8 ©100.0 - 193.7
ANG THONG ' 99.8 100.0 : - 88.0
AYUTTHAYA 98,5 - . 100.0, = o 80.9
Lop BURT ~ ~  95.2 100.0  73.0° 83.7
SARA BURI 99.9 7100.0 78,0 o871
UCR : : 9g.5 100.0 - © 74.6 - 88.3

- CENTRAL 95,6 - 100.0 . . 79.9 . 95.1
WHOLE KINGDOM 92.9 100.0  77.5 ~ 95.5

Source: Agricultural Statistics of Th"a.i_'lan'd
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21.2

- Other Crops
- Vegetables

“Vegetable production in -the UCR contrib'ilt'ed 1.7% of .1otal crop :GRP in 1986
while the planted area accounts for “only 0:3% of total planted -arca: in the

UCR. -
“with - other -Crops..

It shows that per area productivity of vegetable is high compared
“During the period 1981-86 vegetable -production in value
added and planted arca -dec_reaéed at an average annual rate of -16% and
-24% respectively.  Of the vegetable planted areas only garlic and baby'
corn increased during the same period. Bird pepper, l'ong--' bean and short

‘cucumber, ~which are the ‘most popular varieties -of - vegetable : for-

"‘cultivation_ in the Whole Kingdom, are also the most wide spread vegetablc‘-'-

- production in the UCR.  Main vegetable planted ‘area is Lop Bur, which

accounts: for 31% of the total planted area in the UCR.

Table 2.4 Vegetable Planted Area (1986/87)

planted Growth* Share of Hain Vegefable Pianted.Area
Area Rate N . - '
(roi}  (® Crop (%) Cerop U9 “erop (%)
Chai Nat 4765, -10.0 Baby Corn(22) Long Bean(14)  Short Cucutber(12)
éing Buri 1546 =38.0 Lon§ Beoan{28) Shoft Cucurber(20) Baby Corn(.- 9)
Ang _Thon.g 1764 -28.0 L.ong Bean{33) short Cucurber{i9) Bird Pepper{13)
-Ayutthaya 3052 - 7.5 Long Bean{(26) short Cucurber{24) chilli{20)
Lop Buri - 6899 -23.8 Long Bean{14) Bird Pepper{il) Baby corn(11)
* sara Buri 3959 -29.4 Bird Pepper(63) Garlic(15) Long Bean( B)
.UCR - 22085 ~24.3 Bird Pepper(19) Long Bean{17) Short Cucurber(12)
coCentrat - 59416 <i5.2 Chinese Kale{14) Long gean(13) short Cucumber{10}
- Mhole Kingdom 3.7 Bird Pepper(16) Garlic11) Chillic 7

1687330

* Anrual Growth Rate 1981782 - 1936/87

2)

‘Squrce : Agricultural Extensjon Office

Fruit Production

 Fruit production in the UCR contributed 6.4% of the total crop GRP in 1986.
'Dunng the period 1981-86 fruit production and planted arca increased at an

average annual rate of 0.9% and 4.1%, reqpectwcly Especially the - planted

area in Lopburl expanded sngmﬁcamly at a rate of 20.3% per annum.
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However, the area of Ang Thong decreased by -6. 0% per. annum. . ' Of the
planted arca, the area of uumaturcd fruit tree and unharvested area per
planted - area reaches. “about 30%, and this means that production is cxpcctcd
to increase in the near future, Main products arc mango, _coconut and kluc
namwa, 'covering.SG%"of-'- total fruit planted area. - These’ crops are most

prevailing - the Thailand,

Sara-Buri is a man fn_nit production area in _-the UCR, which accounts for
33% of the total fruit planted are of the UCR. '

Fruits which cxpanded their planted area .s'ignificémly ‘in the. UCR during
the | 1981 86 are cashew wit (26%), jack frult {11%), kluc namwa- (9%),
pomelo (8%) sugar apple (8%) and mango (7%). Cashew nut expanded
mainly in Lop Buri; jack fruit-in. Lop Buri and Chai. Nat; klug' namwa in
Ayﬁtthaja, Lop Buri “and Sin'g Buri; pomelo in Ayutthaya, Sing Buri and -
Ang Thong; sugar apple in L0p Buri; and mange in Lop Buri, Chai Nat and -

Sing Buri.
Tabie 2.5 Fruit Planted Area
Planted - Grouth* Share of Main Fruit Planted Ar.ea
Area Rafe '
(rai) ¢4] Crop (%) Crop (%) ‘crop (%)
Chai Hot 36950 5.5 Hango(25) -Coconut (19} Kiue Namwa(16)
Sing Burj 21932 6.5 'Hanéo(SO) ' Klue Nanwa(29)- Coconut(16)
Ang Thong 20318 -6.0 Coconut(37) "Mango(32} -xme.umsc'm :
Ayutthaya 45310 4.6 Mange(29) Klue Kemwa(27) Coconut {16}
Lop Buri 36270 20.3 Sugar npple(m) Hengo(16): Coconut(13)
Sara Buri 80633 3.1 Hango{24} Tangerine{23} ) Cocdnut(a‘li
UCR 244413 4.1 Kango(25) - Coconut (20) " Klue Nemwa(16)
central 539074 2.1 Tangerine(30) Coconut{18) ‘ Hangd(w)
-::5'_.3 Hango(14) Klue Hemia(12)

Whole Kingdom 7500153

Coconut(38)

* 1981/82 -

1986/87

source : Agricultural Extension Office
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