Chapter 3  LAND USE PLAN

3.1 Previous Studies

" 3.1.1 DTCP Structural Plan

- The Department of Town and Country Planning (DTCP) of the Ministry of Interior has
prepared (provincial-level) structure plans for five provinces in the WSB region (all but
- Samut Songkhram) as well as a regional structure plan for the Westemn regioﬁ based on
broad information related to regional planning. In addition, preparation of a structure plan
for Samut Songkhram is now underway. The regional-tevel structure plan covering all
provinces in the Western region encompasses all WSB provinces except for. Chumphon,
“whichi is in the Southem region. | :

Alth'o't'lgh‘the structure pléms have no Icgal force for im;ﬁ!ementation, the plans s{,iggest an
image of the future slmcture of the WSB region. The structure plans show conservation
areas, agncultural areas, urban h1erarch1es the future allocation of industrial areas, allocation
- of major facilities, major transport facilities, the direction of Imkages among major urban

functions, and so on (Figure 4.3.1). The provincial structure plans prepared by DTCP have
' been referred to in fommlalmg the land use plan in this Study

342 Metmpolitén Regional Stfuature'Planhing‘Stujdy '

The Metropolitan Regionai Structure P!ahning Studg;r (h?IRSPS) was oompléted'by NESDB
in 1994, The study area covered the BMR, the Upper Central region, the Eastemn region,
~ and the Westermn reglon The Westem region in this study included Petchaburi, Ratchabur,
Samut Songkhram, and Suphan Buri prownccs Inits characterization of the Westcm reglon
(the so-called Sing Buri to Hua Hin Mulhpohtan Systemy), agnculture natural resources, and
* tourism were considered the backbone of regionat economic actmly The new steel mill and

- port development at Bang Saphan and major tourism complexes in Cha Am- Hua Hinand
beyond were conceived as playing major roles in regional economic development.

According to the plan, Samut Songkhram-Petchaburi-Iua Hin are to be developed as an
agri/seafood and tousism area as well as a conservation area. The MRSPS adopted the
following tand use classification: (i) natural environmental conservation area, (i) modified
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and built environmental areas; (iii) human seitlement areas; (iv} special industrial areas; (v)
national interurban transportation and utilities networks areas; and (vi) special zones.

" 3.14.3 NHA New Town Development Study

* Recommendations for new town devetopment havc been made ‘in the New Town
Devclopment Project, in which the following roles have been proposed for satellite towns of
" the Bangkok Metropolis: {i) a civic center town, consisting of a civic center, residential area,
- commercial area, business center, and other components, as well as a "hi-tech” town with
convenient and. rap!d mass transit’ connections; (i} a commercial and business center,
featuring the financial center of Southeast Asia and comprising various institutions,
international hotels, an international commercial and business center, and the Southeast
- Asian Promotion Center; and (iti) an Asian Games or Olympic town, a sporls complex
complenienting existing recreational areas in the Bangkok Metropohs Locations have been
: proposed for satellite towns in ﬁve areas wnhm aso km radius of central Bangkok

314 A Study on an improvement Plan for Rallway Transport in and
around the Bangkok Metropolls in Consideration of Urban :
Development : ’

JICA 'sponsored' a study to fonmulate a master plan for inte:grated' r'ailwﬁy and urban
"development focusing on raﬂway lines in and around the Bangkok Melropohs (within a
radms of 200 km of the center); this siudy basically followed the recommendations made in
1he NESDB's Metropolitan Regional Structure Planning Study (MRSP Siudy) Part of the
WSB regmn was included in what is termed the Extended Bangkok Metropohtan Region
(EBM_R), which is to developed as the capital region and leading center in Thailand's next ,'
| stage of development. The manufacturing and distribution industries currently concentrated
in Bangkok will begin to shift their locations to the penphcnes of the EBMR area and will

boost industrial growth in that area. The direction of development in the WSB was bneﬂy o |

- mentioned in this study, which complctely adopted the findings of the MRSP in this regard.
~ The dlmellSlOIlS of WSB regional structure proposed in this JICA study were determined
: based on the e\pectod mlprovement of transport as a consequence of the planned railway
- and other transport system improvement.
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3.1.5 Formulation of Spatial Doevelopment Framework for Thailand

NESDB is curcently conducting a study for the Formulation of a Spatiht Development
Framework for Thailand. Emphasis in this study las been put on the reduction of regional
‘disparities of income and living standards. The concept of regional cily clusters, the
development direction of cities at each level, and east-west cormidors were fommlated in
view of the systems of cities and regions. With such cluster development, communities can
" develop complementary fuictions within each cluster contributing to higher overall growth
and- opportunities for residents. An important advantage of cluster development ‘as
formulated is that rural areas are ot on the peripheries of development as in teaditional
stand-alone urban development, but are in the middle of development,  ocoupying
vinterstitial" areas. -Identification of these clusters has been regarded as an important
- component of planning for New Economic Zones. In the WSB region, Ratchaburi was
- designated by the govemmenl as one of twelve regional centers and was expeoted to serve as
~an "anchor” for regional cily clusters and a New Economic Zone, if deemed appropriate.
- These regional cities are to be sirengthened based on their comparative advantage in terms of
‘neighboring settiements; this study noted that Ratchaburi hasa comparative advantage in the
agro-industry, petrochemical, Myanmar-oriented trade services, and manufacturing {e.g,
‘metal working, ceramics) sectors. - ' '

316 DLD Land Use Plans and DTCP Urban Pléns

 The Land Development Actof 1983 adopted a clear pohcy onland c!a551ﬁcahon by means of
- a-soil survey,. ldnd capability classification, and tand use planmng to form a basis for the
+ conlinving economlc and social development of the country. These classuﬁcahons weie
“made from the viewpoint of agricultural productivity.  The Depamnent of Land
Development (DLD) began to evaluate land in 1983 using a system developed by the Food
ang Agﬁcuhural Organizaiion (FAO) of the United Nations for land use planning; in the
system, land evaluation is undertaken for both ramf'ed and lmgated agriculture. - Such
: evaluahons were carnied out for each land unit, with land unit cPas:,lﬁcatton pnmanly based -
* on information on natural FESOUrCEs such as soi), forests, water, minerals, and tourism, and
on zoning schemes identil’yin‘g national parks, wildlife sanciuaries, and industrial zones. This
" information was used in the evahation of fand quality and fonhulati.on'of_ abpropli_at_e land
use planning with an emphasis on agrcufwral land use. - These land use plans, which DLD
prepares for each province, can be characterized as land capability ptans because the plans
have a rather weak connection with the socioeconomy of an area, |
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In addition to DLD's land use plans, general plans for specific trban areas have been
preparéd by DTCP pursuant to the Town Planning Act of 1975, The urban areas for which
general plans were prepared are the following:
() Muang Kanchanaburi, Tarua Phratan (Kanchanaburi),
(1))  Muang Ratchaburd, Ban Pong, Photharam (Ratchabuni);
(ii) Muang Samut Songkhram, Amphawa (Samut Songkhram);
(tv)  Muang Petchaburi, Cha-Am (Petéhaburi);
(v}  Muang Prachuap Khirikhan, Hua Hin (Prachuap Khirikhan); and
(V) - Muang Chumphon, Lang Suan (Chumphon).

3.2 - Land Use Planning Guidelines

3.2.1 Principles for Land Use Planning

" Based on the principles of land use planning: that have beon'oélablishcd by the past
development guidelines of Nationat Economic and Social Development Plans, the following
considerations'have been adopted for land use plan_m'ng’ in this Study: '

@) Conservation of land for the natural emnronmeni and safely from natural hazards is
o ‘accorded first priority; -
(i) - Land with high potential for agncuﬂu reis acoorded htgh priority for agnculture

(i) - The future regional spatial’ development pattem is a precondition for Iand use

planning; and
{(iv) - Optimum fand use utilizing the economic potential of each land unit is to be plirsued.

Comprehensive land use 'p!arining in Thailand is mainly practiced by DLD (Ministry of
Agriculture and Cooperatives) and DYCP (Ministry of Interior). Other agencies related fo
land . use are partially involved in land use planning, including designation of land

conservation, irrigation areas, and economic mining zones. A review of existing land use

- planning in Thaitand indicates that the following cons:deraitons should be mcorporated inthe
land use planning methodology '

(i} Linkages with the sociocconomic framework: The sociceconomic framework and
related national and regional goals should be reflected in regional-level comprehensive
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master planning. In the overall planning process, land use planning should be targeted
toward future economic and social development frameworks and scenarios.

(i)  Conditioning of relevant projects: Land use planning should not be conducted in
isotation but rather should be incorporated in projects that can affect future land use.

Land use planning should be undertaken from comprehensive viewpoints covcnng all related
sectors, especially in case of a comprehensive master plan study. ‘For instance, the
~ improvement of infrasiructure is most important for fand use planhing, and therefore
“infrastructure projects should be well incorporated in the planning process. '

A summary of the land use planning principles adopted in this study are set out in Table
43.1.

3.2.2 Land Use Planning Procedures

' The following procedures and evaluation methodology were adopted in this Study for land
use planning: ' L ' ' .

- _(I) 'Staged evaluation

As shown in Figure 4.3.2, a staged evaluauon procedure has been adopted to adjlisl the
' various sectoral land use demands occumng i the same land area in compliance with the
' pnnmple_s of land usé planning: (a) identification of conservation areas, (i} identification of

areas that are well suited for agriculture, (¢} allocation of urban ﬁmctlon areas, and (d)
‘allocation of agricultural areas by fanming type.

(2)  Evaluation guidelines
* " Evaluation of future land use suitability in prihciple involves four stéps narﬁély assessnient of
~"land use potential, current land use tendencies, relevant future plans, and suitability with

‘respect to future regional structure as deduced from reglonal development SCENarios.
Allocation functions were determined by overlaying the various potentials and constram_ts.
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(3)  Evaluation Guidelines for Conservation Areas

The evaluation of land required for conservation has been carried out based on the following
concepts: (i) desirability for conservation, identifying areas where conservation is required
“from the environmental and safety aspects; (i) the direction of present land use, focusing on
areas far from cities, reforested arcas, and existing forest areas, and (iii) adaptability to
relevant plans, identifying areas with reforestation plans or areas that have been designated as
‘conservalion zones. More detailed evaluation criteria are presented below:

i)  Desirability for conservation

. “ The conservalion criterion considers protection against land erosion, in view

of retiuirements for safety and natural resources protection. ~Areas in

" mountainous arcas with grades of 15 degrees or more shoutd be conserved.

. The conservation critesion also considers the requirement for preserving
valuable natural resources {e.g., national parks, wildlife sancméries)._

iy ‘Direction of present land use

. Areas ﬂvhere reforestation efforts have been inade should be conserved.
« . Asa general proposition, present forest areas should be conserved to cope -
with recent rapid deforestation, . '

(i) _A_daptabi?ity to relevant plans

+ - Reforestation plans should be taken into dccount. _
- The designation of conservation arcas by various governmental agencies
should also be respected.

{4)  Lvaluation Guidelines for Land with High Potential for Agriculture

The evaluation of land with high potential for agsiculture has been carried out based on the

' fbllov.ving considerations: (i) potential for agriculture, identifying areas where soil s fertile, an
irigation system or land consolidation system has been supplied, andfor where the tand is flat
or gently sloped; (ii) the direction of present land use, focusing on areas where land reform
has been implemented; and (jii) adapiability to relevant plans, identifying areas with irrigation
plans and fand consolidation plans. More detailed evaluation criteria are presented below:
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0] Potential for agriculture

. The fertility of land classified by soil type is a decisive factor for agnicultural
productivity. .
e Another criterion for evaluation of the productivity of agricultural land is its

amenability to the use of modern agricultural machinery.
. Irrigated areas may be expected to be productive for agriculture. In Thailand,
. three types of irngation systenis have been established, classified by scale. |
. Use of land consolidation areas for agriculture should be considered because
- ofthe land's high agricultural productivity. | |

(i)  Direction of present land use

«  Agricultural land where land reform has been implemented should remain as
agriculturalland. - -

(i) - Adaptability to relevant plans .

. Land where irﬁgalion or land consolidation is planned should be considered
- as agricultural land in order to maximize returns from the investment.

(5} | :Eva!ualionGUidc?incs for 1nd_tisln'al Aréas

The identification of land that is suitable for industry may be carried out based on the
following concepts: (i) potential for industry, identifying areas where such factors are
advantageous as the stope of the land, topography, accessibility to transpoit facilitics,
aocessibility to relevant industries and support services, land prices, water supply, and
drainage, {ii) the direction of present land use, ldenhfymg areas, where industrial land use
actmues are aclive; (i) adaptability to relevant plans identifying areas where industrial
estales have been developed or are planned by IEAT or areas where DTCP has already
desngnated industsial land use in ils structure or general plans, or areas wheré there i is
'advanlageous zoning for industry to promote decentralization; and (iv) smtab:hly for
proposed spatiat development pattern, refeiming to the identification of zones to develop
industsies to support spatial development concepts. |
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(6)  Lvaluation Guidelines for Urban Areas

The identification of land that is suitable for urban developtient has been undertaken by
assessing (i) urban Jand potehtial, which involves selection of areas that are advantageously
endowed with respect to land slope, accessibility to transport facilities, accessibility to
existing urban functions, water supply and drainage, and the possibility of forming a
conurbation with current urban areas; (ii} the direction of present land use, |dent|fymg arcas
- where building activities are active; (iii) adaptability to relevant plans, identifying areas where
~ general plans have been formulated by DTCP or areas where advantageous infrastructure
improvement plans such as transport facility proposals are to be implemented; and (iv)
adaptability to the proposed spalial development pattern, referring to the identification of
zones 1o develop urban functions to support spatial development concepts.

Ry _EVa!uation Guidelines'for Alldcation_ of Land by Fanning Type

The eva1uat10n of land by agncultural famung iype has been carried out based on: (i) the -
potential for agncultural cropping, determined based on assessments of water avallablhty,
soil type, and land inclination; (i) direction of present land use, based on an evaluation of
| spcmﬁc exlslmg farming types; and (it}) adaplab:hty to rclcvant pEans mvolvmg identification
of areas wnh 1rngauon and land consolidation plans. '

3.3 Land Use Demand Fo:fécast :

334 Land Required for Conservation

Land required for conservation is considered as part of the planning framework of this Study
rather than as forecast démand because future land demand relates to the development of
Jand. Also, the quantity of land required for conservation is an arguable issue in land use

- planning, In line with the pnnc:p!es adopted in this Study, however, current forests have

: bcen regarded as conservatlon areas.

The National Porest Pollcy, eslabhshed in 1985 adoptcd a system of forest zoning requiring
that at least 40 per cent of the country be under forest cover and at least 25 per cent be in
conservation forests. In 1992, the Government approved the zoning of 27.5 per cent of the
‘country as conservation forests. These policy determinations were based on severat factors.
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For instance, a water yield study recommended that 38 per cent of the country should be
under forest cover to produce the required annual flows. In addition, a timber trends study in
1972 reconunended that 40 per cent of the country should be under foresl cover in
consideration of the national timber requirement.

The national forest cover goals aré currently met in the WSB, since ?13.3 per cent of the
region was covered by forest in 1995, even excluding the 10.2 per cent of the rcgionfs area
that was planted with fuit trees and tree crops. Though the numerical goal is éatisﬁed inthe
WSB region, the land requirements for conservation areas still necessitate some revision to
reflect the desrgnahon of protected areas and the mlncate pattern of current land use and the
legal zoning system.! '

A system of protected areas has been established under a protected area system (PAS), and

 these areas must be included in the land designated for con'servatio_n' in the WSB region.

Excluding steep watersheds (WCSI), protected areas account for close to 14 per cent of the

= nalmnal land area. Since it has been proposed that at least another 2.4 million ha wﬂl be
" declared protected areas, additional PAS zoning is poss:ble (Tables 432and43. 3)

Zoning of national forest reserves COnlprisIng co’nservatio'n fotcsis, econ(')mic' forests, and -
land for land reform has been c_ompieted by the Royal Foresiry Department. How'e\_fer,' the
" boundaries of these legal foresfs overlap with fand that is held by farmets; in other words,

pait of the consesvation forest zone has been already encroached and is used for cultivation.

Some of these areas used for cultivation including conservation fOres‘ts' and economic forests
are located on natural forest land and are not so ad'&amageous for agricultural produclibn
“because of their poor aocess:bthty to the transport system. Comrdenng the advance of
- agriculture to a more intensive farming system, a decrease in agricultural fand demand is
reasonable. Therefore, at least parts of conservation and econoniic forest zones currently
- used for cultivation should be converied to forest fand. '

-Most mangrave forests in the WSB region are not i:}cluded' in the nat'i'onal forest reserve.

‘However, the importance of mangrove foreS!s 'flor the ecological system has been slressed in
various studies. - At the very least, deforesled _mangrove areas a!ong the regtons coastlme’
' should be seforested. ' |

! Also, it nay be argucd that certain regions such as the WSB should have greater than the nati oﬁal target level
of forest cover to compensale for areas (¢.g., metropolitan Bangkok) that cannot realistically moet the tarpet.
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- In summary, land requirements for conservation may be considered by taking into account

the following:
+  forestsinthe PAS;
. exisling forests within the national forest reserve and outside the national
forest reserve;
. existing mangrove forests;

» ° conservation and economic forest zone areas with low potential for
agriculture; and '

. “the need to reforest currently deforested mangrove areas to restore the
ecological system.

3.3.2 Land Demand for Agricuiture

Based on the Moderate Growth Scenario ad.opled in this Study, the GRP growth rate of the

agricultural sector in the WSB region was assumed to be 2.4 per cent. The growth rates of
the crop and livestock subsectors, which are closely related to the allocation of land area,
were set at 2.0 per cent per annum cach. Growth in agricuitural production is expected asa -
* consequence of improvements in efhaency and yields, shifts to the producllon of high-value
crops, the strengthening of the production of meat and dairy products, and innovations in-
agro-processing and marketing. With 2.0 per cent growth rates in the crop and fivestock
subsectors, other subsectors are expected 1o grow al 3.2 per cent annually (Table 4.3 .4).

" The demand for agliculmrall land has intensified in the past because of population .pressuréj;
and structural economic changes. However, the recent economic development of Thaitand -
has entailed the beginning of a_transition from an agriculture-based to an industry-based
economy. This economic shifl is resulting in a decrease in employment in fanming and an
incréase in manufaclunng employment; one consequence of this shilt will be an eventual
decrease in demand for agricultural fand.

Land and }vowsf Prqectmg Demand and Mamgmg !mcrmchmenf a report by the
Theuland Development Research: Institute, forecasts that agncultura! tand demand will
* decrease by 0.5 per cent annually from 1990 to 2005, and after 2005 decrease by an annual
~rate of 175 per cent. This forecast decrease in agricultural land demand is attributed to
following factors: (i) a declining trend in real agricultural prices; (i) a leveling off of
populé.lion growth; (i) an increase in productivity, {iv) growth in the industiial and service
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sectors; and (v) diversification towards fand-saving crops. Though the TDRI agricultural

fand demand forecast was based on statistical data that seems to vary considerably from
actual land use {because of the large amount of unclassified land), the forecast may still be
considered indicative of the direction of future agricultural land demand. Therefore, the

planning framework of the current Study has assumed that agricultural land will decrease

approximately at the same rate as that forecast by TDRL

.Speciﬁc considerations in forecasting agricultural land demand 'in'thjs Study include the

following:

)

(i)

- (iii)

In this study agricultural land demand has been forecast to attain the socioeconomic
framework adopted in this regional development master planning study for the

“WSB. Future agricultural land area should not be the simple result of land demand

projections, but should take into account the desirability of reversing recent negative

trends such as deforestétion. In addition, it is desirable to attain a more intensive
: 'ag_ficultural fand use through restructuring in line with national guidelines.. ¥f there is

a decrease in future agricultural land, more intensive agriculture will be required and

“ a higher GRP yield per hectare of farmiand wilt be necessary. For instance, fora
“total decrease of one per cent annually in farmland and a 3,0 per cent increase in

GRP in the crop and livestock subsectors would be required to attain the growth rate

forecast in these subsectors. However, this framework seems appropnate as a goal

to which reslruciunng eﬁ‘ons may be !argetcd

As has been stated forest cover in the WSB region is over 40 per cent of the total
land area, which is consistent with the target set by the 1985 Nauonal Forest Policy,
Howcver, as can be obseived from GIS remote sensing data, encroachment in forest

areas is occurring especially in mountainous areas of the region. Some of these
- encroached areas that are remote from existing farmiand have limited potential for

agriculture in terms of transportation and water availabifity. Even though such areas

. in national forest reserves are designated as economic forests, it is preferable that

they be reforested.  This ﬁndmg prowdes a rahonale for a future ruducllon in
agncultural fand. o _ :

Addilional future land demand for urban use until 2011 has been estimated to be less
than one per cent of the total Jand area of the WSE. ' It may be assumed that urban
land demand can be partly absorbed in existing urban areas that are neither densely
populated nor intensively used, but it is also likely that some encroachment of
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- agricultural land near built-up areas will occur.  This finding further supporis a
framework involving reduced agricultural land use in the fiture.

The demand for agricultural land in the WSB in 2011 would be about 1,220,000 ha if the
annual rates forecast by TDRI were strictly applied (Table 4.3.5). Broadly consistent with
the TDRI forecast, around 1,300,000 ha has been adopted as the forecast of agricultural fand
use in 2011 in the current Study.

- A provisional allotment of land by farming type has been established as the goal of the
i agﬁcultural tand use plan (Figure _4'.3,3). The allotment of farming types and GRYP yields by
" farming lype are considered as variables for the function of future agricultural eqonomic'
“output, the GRP. |

® | Poliéy'gtiidelines and agricuhural dcvelopménl strategy

The - Mimstly of Agncu!ture and Co-operatives has identified the following three crop
producllon types based on agncultural marketing prospccts (i) a group including crops for
which the planted area i$ to be reduced since the demand at the market has already reached
its saturation point (e. g, paddy', pepper, cassava, coflee); (ii)'a group including crops for
‘which the planted: area is to be maintained since these crops have some degree of
markctabahty (c.g, sugar cane, kenaf, jute, pincapple, catton, mbber onion, shallot, garlic);
and (iii) crops for which the planted area is to be expanded since market demand is expected
10 increase (e.g, maize, sorghuny; sunflower, wheat, soy beans, mung beans, vegetables,
fruit). . - '

(i) Motivation of Farmers

In spite of the sirong inclination of fanmers to engage in paddy farming, a policy to move
toward a more diversified farming system was adopted, with emphasis on maize, sorghum,
sunflower, wheat, soy beans, mung beans, vegetables, and fruit. In this Study, for the
expansion of GRP, fiuit, caéﬁ crops, and livestock are considered as conceivable directions
of agncu!tural diversification. However, the reducuon of paddy land is somewhat ditticult
_ becau se of the strong adherence of farmers to paddy cultivation.

~ Astudy of the capacily of land to support population can be undertaken from knowledge of
the per capita requirements of each oulput; an estimate can thereby be made of the
population that can be supported in cach area of the WSB. Cunrent paddy fand area may be
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considered almost in equilibrium in the WSB region as a whole, though some deficits are -
found at the provincial level. However it can be estimated that current paddy land area will
not be sufficient for the WSB to be self supportive, though more effective agricullural fand
use would still be required if agricultural GRP is to increase as forecast (Table 4.3.6).
Because of the lack of an irrigation system, paddy yields in Prachuap Khirikhan and
Chumphon are at minimum levels for the country. Conversion of paddy fields in relatively
inferior conditions in those provinces, which account for about 25 per cent of the total paddy

*  area in the WSB, can be sensibly recommended to increase agricultural GRP.

The expansion of fruit and tree crops can contribute to an increase of GRP because of their
- - high ylelds However, large-scale expansion of the planted area of these crops cannot be
expected because of the large mmal investment and the long period before the first year of
return. Moreover, as shown in GIS land use analysis undertaken in this Study, fuit crops
may be planted to the extent of agricultural land capability; therefore, a large expansion of
~ the area planted with fiuit and tree crops can be achieved if agricultural land used for other -
‘crops is reduced. | R S '

(iii) ' 'Assun_led yields '

' Upland crop yields in the WSB region are far below Ihe national average; while those of fruit
and tree crops are aronnd the average, this asscssmem is based on a comparison of the WSB
region's GRP y:eld by farmmg type with those in whole counuy Therefon a steep increase
in upland crop farmlng can be e)\pected with the unplementauon of inigation projects, the
| dlvetmﬁmilon of croppmg pattems advanced mechamzatlon and Iand consohdahon

An assessmént of paddy yields and the yi'eldss of fiuit and tree crops re’qUifed to achieve the
future cconomic framework was undertaken (Figure 4.3.4). ~ The future allocation of
agricultural land by subsector was made for fo]lowing cases;

(a) - reduction of upland crop ficlds wnh ﬁ\ced paddy land and ﬁuat and tree crop
area {Case 1); - :
) reducuon of upland crop nelds alo per cent decreasc of paddy land, and ai
10 per cent increase in fiuit and tree crop lields (Casc 2), '
| (©) reduction of upland crop fields, a 20 per cent decreaqe in paddy land, and a
20 per cent increase in fivit and tree crop fields (Case 3). :

3-13



3.3.3 Land Demand for Industrial Use

Future land demand for industrial use has been estimated on the basis of (i) employment in
the industry sector in 2011; (i) increase in industrial employment untif 201 1; (iii) increase in
industrial employment cutside of existing factories until 2011 (iv) increase in industrial
employment for new industrial areas; and (v} land requirement for industrial zone in 2011, as
shown in figure 4.3.5. Through this formula, land demand for industrial zones in 2011
including industrial estates has been estimated to be around 2,200 ha (¥Table 4.3.7).

On the other hand, the industeial sector devetopment of this study has separately estimated

the demand for manufacturing factory area in the WSB on the basis of the estimated

employment in the manufacturing sector (Refer to Volume 7, Chapter 5.4). According 1o

this forecast, tand demand for factory sites will be around 1,950 ha in 2011 (Table 4.3.8).
- Since factory sites account for about 65 per cent of the industrial area, the land demand for
- industrial use w:lt be around 3 000 ha . :

Itis lherefore forecast that the land demand for mduslnal use ln the WSB would be in thc
range of 2,200-3, 000 ha in 201 1. '

3.3.4 Land for Urban Land Use

~As discussed in Volume S, ther'e.is no ‘one officially recognized definition of an utban area in

Thalland rather, each agency ooncemed with urban land use (eg, DTCP, DLD) has

adopted its own definition. Also in various studies of urbanization different definitions have

oceasionally been adopted.  Any definition of an urban arca has some ‘drawbacks for

forecasting urban land demand. Municipality areas are rather smafl and have already been |
built up, and their boundaries do not reflect the expansion of built-up areas because their

boundaries have not becn cxpandéd' {or diminished) in refation 1o changes in urban

“population. Other definitions adopted in pést studies include municipality areas plus some

‘densely inhabited sanitary districts. However, sanitary districs va'ry'c(_msiderab‘lj in terms of
-~ density; usually, they encompasses arge rural areas. For the purposes of fand use planning in

 this Study, urban areas have been considered as the built-up area xdentlﬁed by Landsat

satellite data. However, due to lhe tack of accurate data on urban areas and poputation, the

demand for urban land has been forecast as a trial estimate for reference.
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Future urban land use demand has been estimated on the basis of the increase of newly
generated employment in the industrial and service sectors and their supporting popu’fé!ion
untii 2011. The demand for urban land use created by the newly generated population
(considering both the population employed and their dependents) would be 9,300 hectaresin
2011 (Table 4.3.9). (For further detail, refer to Volume 5, Chapter 2, Section 2.3.)

34 Land Use Evaluation and Plan

3.4.1 Land for Conservation

As a general proposition, existing forests should be conserved. Considering the topographic
featurés of the WSB region, forests west of the 200 m contour line are referred to as
highland forests, white those 200 m east, whether on flat land or in hills, are referred to as
“upland forests. The only lowland forests in the region are some small mangrove forests and
areas planted with fruit trees. The highlands are'relativeljk inaccessible and are still mostly
under tree cover except in the Kwai Noi and Kwai Yai river valleys. On the other hand, most
. upland forests have been or are in the process of being replaced by agriculture and quite fittle
forest now remains. Virgin and mangrove forests are spreading in the southern area of the
~region, Forests have been se{ferefy encroached for decades by traders and stash-and-bum -
- farming. | | | ' '

"The 'WSB region is divided into five broad vegelation regions based on the World
Vegelation Map drafled by J. Schmithsen. - They are tropical lowland evergreen forest,
mangrove forest, iroplcal evergreen seasonal rain forest, tropleal moist declduous forest, and
tropical mountain rain forest. '

The major forest zones under the protected area system {PAS; see Table 43. 10) are
summanzed as follows:

o () Watershed classification: Watershed classification is an clfort to make land use as
compatible as possible with the fealures of the environment and fo mitigate any
adverse eftects. - Watershed Class- 1A includes areas of protected forest and
headwater source areas, usually at higher elevations with very steep slopes. These
areas still remain under pennénent forest cover. Class 1B includes areas having
similar physicat features and environments as Class 1A, but where portions of the
area have already been cleared for agricultural use or are occupied by viliages. Tt
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should be noted that in protected forests, special soil conservation protection
measures are necessary and, where possible, reforestation is recommended.

{ii} *  National parks, wildlife sanctuaries: The Royal Forestry Departiment (RFD) has

. conserved forest areas for recreation in the form of national parks, wildlite

sanctuaries, and non-hunting areas. In the WSB region, ten national parks and three
“wildlife sanctuaries have been designated as of 1996, |

. (iif)  Conservation forests: In accordance with the Government designation of 275 per
| cent of the country as conservation forest in 1992, 83 conservation forests were
- designated in the WSB totaling 1,968,186 ha (Table 4.3.11). Zoning has been
- limited to the National Forest Reserves; forested land outside the National Forest ‘
Reserves, even those within PAS, have not been zoned (Figure 4.3.7).

Aﬂér three years of preparation, the Thai Forestry Sector Master Plan was announced in
1993 (Table 4.3.12). The ptan :adopted'macro-lc\.rel and local-level plans based on the
following policy objectives; the policy proposed lays down how state forest and will be
atlocated for sustainable mana:gémem\ Consistent with this proviéion, zoning will be ubdated
to cover state forest fand outside the National Forest Reserves' (NFR); howe\,er the
substanhahon of the master plan is still forthcoming in the WSB regxon

Reforestation projects’ include’ reforestation by RFD reforestation by a concessionaire _
'followmg an agrecinent with RFD, and reforestation by the private sector.. However, the

total reforestation area is small compared with the total need. The Reforestamm Campalgn in:

Commemoration of the Royal Golden Jubilee is a noteworthy project being _nmplemented by

1996 1o pay tribute to the Fiflieth Anniversary of His Majesty King Bhumibol Adulj.radéj‘s

Accession to the Throne. In 1994 the Royal Thai Govemment approved the Reforestation
- Campaign as proposed by the National Forestry Policy Committee. The target area is
~ 800,000 ha (5,000,000 rai) covering the period 0f 1994-96. The first and foreniost objective
- of the Campaignisto expand as much as possible the area covered with forest in the shortest
period of time by planting indig’en_ous‘- species of plants in about'SOG,OOO ha of degraded land.
The project 'ai‘m's at reviving 'dépléted'forests', especially in watershed areas. Other target
areas are mainly in national parks and wildlife reserves, and in mangrove forests. A key
- policy component of the plan is that areas to be reforested niust be uninhabited.

As a result of growing concern over the rapid rate of destruction of mangroves, a Mangrove
Forest Conscrvation Zone Project was established under a 1991 Cabinet directive and is to
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sun through 1996. In the WSB region, this project covers Petchabun, Prachuap Khirikhan,
and Chumphon provinces, with a total area of 1,250 ha replanted with mangrove. Many
coastal communities have erabarked on mangrove replanting programs in the past decades.
Under the existing legislation, community forests can be established on public land or in
national forest reserves. In practice, exisling community mangrove forests have been
established throughinformal agreements with provincial and district forestry officers. W ithin
the WSB, there are 320 ha (2,000 rai) of mangrove replanting area in Ban Kh]ong and other
wllages in Samut Songkhram (Table 4.3.13).

" Economic forests are composed of forest reserves, plantation or conununity forests, private
"~ tree farms (forests), and timber concession areas. The areas designatéd. as eoonomic forests
are located within or adjacent to e\ustmg protected areas in mostly mounlainous areas-
(Figure 4.3.7). Although there has been some encroachment in these forests and accordmgly
- they have been designated as econoniic forests, it is required that thcy remain asa forest iype

. toattainthe natlonal goal wnh respect to forest cover (T able 43. M)

: 3.4.2 -Land for the 'Prim'ary Use of Agriculture
(1)  lmigation Areas |

' Four large-scale and 22 medium—scaie irigation projects have been completed in the WSB
region, with a colleclwe slorage capacﬁy of 14,523 MCM. According to official statistics,
the lmgated area in the WSB is 24, 9 per cent of all agiiculiural land, most is located in the
1 Mae Kiong Basin (Plgure 43. 8) The irmigation rate varies with water avaﬂa’olluy in each
river basin. ‘The irrigation rates of agricultural fand in the Mae Khlong River Basin (including
Kanchanaburi, Ratchaburi, and Petchabun provinces) exceeded 40 per cent in 1994, while
irrigation rates in Prachuap Khirikhan and Chumphon provinces were 15 per cent and 4 per
o_ent, respectively. ' '

Ducto thc scarcrty ofa propel site for constmcimn of a large-scale storage project as well as
many restrictiois for reasons of enwromnentat conservation, water resource dev e!opment on
‘a large-scale basis has slowed in the 1990s (Figure 4.3. 8) ' As stated, irrigated area is
considered to have the potential for double cropping and should be considered primanly for
the use of agriculture. S

3-17



(2)  Land Consolidation Project Areas

Land consolidation projects in the WSB Region have been carried out in the Mae Klong
River Basin, with 17,150 ha in Kanchanabur, 27,003 ha in Ratchaburi, and 6,757 ha in
" Petchaburi, totaling 50,911 ha as of 1996. Most of these land consolidation areas have been
categorized into the so-called extensive lype and have been carried out withinirmigation areas
-(Figure 4.3.9). Generally, since high yields can be expected in fand consolidation areas, these
areas should primarily be used for agriculture.

(3 " Lang Reform Areas

" Inthe WSB regioh, 364,600 ha of public land and 1,674 ha of private land was allocated as
fand reform area as of April 1995. In addition, land transferred by the Sor Tor Kor Program
between 1982 and 1992 amounted 10 50,846 ha and land transferred by the SPK Program
from 1975 to 1995 amounted to 611,824 ha (Figure 4.3. 10). Typically such areas have been
focated at the edge or ihsid_e of existing forests, i.c., often in areas where agricultural
-~ infrastricture is insufliciently deV@:Ibped; consequently, agricultural yieldé are relatively low.
However, those areas that have already been transferred to farmers as part of a land reform
program cannot be retrospectively returned to forest even thotgh those areas are ot
particulérly productive. Therefore, such Ié;n_d reform areas should generally be used for
~ agriculture. ‘ o ' A

3.4.3 Land Use Planning -
(1)  Land potentials

Following the general guideﬁnes for land use planning presented in Section 3.2, overalt
fand potentials in the WSB region have been anatyzed by GIS. The results arc illustrated:
in Figure 4.3.11 and summarized‘b.y major land potential category and by prdvinte in
Table43.1s. © B |

As seen from Table 4.3.15, the land suitable for conservation forest occupies 12,943 km®
or 48.4 per cent of the total land, slfghtly larger than the existing forest area. Potential
irrigated paddy area covers 2,824 kn’, significantly larger than the existing rice area at
1,853 ka’. The potential agricultural land totals 11,513 km?, which is smaller than the
demand for agricultural land in the WSB region in 2011 presented in Subsection 3.3.2.
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This means some afea identified suitable for conservation forest may be wtilized for
preductive purposes to meet the agricultural tand requirements. -

(2)  Land Conversion Rules

The existing land use pattern should be converted to more productive uses to attain the

- agricultural development targets analyzed in Subsection 3.3.2. For the long-term
planning purposes, future land use is broadly classifted “into the. followmg cight
: categones :

(i)’  Forest conservation;
(ily  Irrigated paddy, '

(i)  Intensive upland crops,
‘(iv) - Fruit (rees and tree crops; |
(v)  Mulii-story farming;

~ (vi) - Forest plantaﬁon;

- (vii)  Pasture; and
(viii). . Others.

Future land use is specified, cérresponding 16 each combination of existing and potential

~ ‘land uses. - The broad criteria described in Subsection 3.4.1 and 3.4.2 are used to |
cslabhsh such land use conversmn fules (T able 4.3.16). . Specifically, the followmg are
mcorporated in the converswn rules

(i) . Exsstmg undtsiurbed foresl areas shall be protected lrrcspecuve of land
Couse polentaals

{ii) Disturbed forest areas shall be rehabilitated and put to productive use
such as forest plamauon mulli-story farming, tree crops, and intensive uptand
Ccrops, dependmg on land use potennals this should not preclude possible
reforestation’in some parl of this land use category, if such a pohcy is adopted.

‘(iii) Land suitable for cénseﬁ'ation forest shall be p‘anly used for productive
uses, if it is presently used for tree crops or other agrlcultural uses; either for
multi-story farming or forest plantation, the latter may be substituted wnh
reforestation, depending on the government policies. :
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(iv)  Ofareas suitable for irrigated paddy, only such areas that are not used for
tree crops at present will be devoted to irrigated paddy; for other areas, multi-
story farming will be established.

(v) - Areas suitable for upland crops or rainfed paddy shall be used as much as
possible for intensive upland crop cultivation.

. (vi)  Areas suitable for fruits and other tree crops shall continue to be used for

"% fruits and tree crops excepl the existing sugar cane area and grassland/pasture to
" be converted to intensive upland crops and the existing forest area to be
| préserved. '

- (vii)  Areas suitable for pasture shall be used for either managed pasture or
forest plantation; the latter may be alternatively used for reforestation.

: (ﬁii) Only marginal land less suitable for agriculture shall be used for urban
and industrial purposes. ' ' o

(3) Land Ué;: Plan

¥ Pl.al'jn'ed land use is summarized by province in Table 4.3.17. The_lénd use planning map
of the WSB region is illustrated in Figure 4.3.12, and maps for the six WSB prdviﬁces |
are gwen in Figure 4.3.13 lhrough hgure4 3.18. As seen from 'I‘able4 3:17, the area for

forest conservation covers 9,310 km’ or 36 per cent of the total land slightly smaller‘
‘than the required 40 per cent: coverage. -Some’ pomons of forest plantation area:
covering 1,388 km? may be used for reforestation to satisty the requirement.

The total agricultural land, excluding forest plantation, covers 13,662 I_(mz, larger than
the estimated deimand for agricuilural land {Subscction 3.3.2). The area designated for
multi-story farmmg may not be wholly devoted to productive uses. The irrigated paddy
area w1ll occupy | 485 km? , representing a 20 per cent reduction in thc existing paddy
area. The extensive mixed upland crops area existing in the: WSB region will be
converted into more ordetly farming systems: i.e. intensive upland crops, fruit and other
tree crops, or multi-story farming combining tree crops and upland crops, depending on
_the potentials.
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Additional area necessary for urban and industrial uses will be in the order of 500 km?,
while the combined area of all the municipalities and urban sanitary districts is about
1,300 km®. The proposed land area for “others® category is large enough to
accommodate future urban and industrial areas.

3.4.4 Agricultural GDP and Altemative Land Use Plan
(1) Estimate of Land Productivity by Cfo'pfFarming System

" Detailed yield data are required to estimate the agricultural GDP corresponding to the
existing land vse and to forecast the agricultural GDP for alternative land use plans.
" Estimated crop yields have been converted to unit value-added per hectare for each crop
' :or farming system. Estimates of unit value-added for different crops in the WSB region

- and in Thailand are summarized in Tables 4.3.18 and 4.3.19, respectively. |

Based on the estimated unit value-added by. crop, unit value-added per 'he@!are is
assumed for different farming pfactices at p_résent and in the future. ' These farming
practices inchude single and double cropping of paddy, present and impr’oved practices
for selected upland crops, fruits and tree crops, artd multi- stony farmmg The results are
summanzed in Table 4.3.20. '

(2) Agricultural GDP fo_r PrOpo'sed La_hd Use

Agrlcultural GDP in the WSB region in 2011 has been eshmated correspondmg to the
proposed land use’ presentéd in Subsection 3.4.3. First, value-added of the crop
subsector was estimated by applying the present unit value-added per hectare assumed
for different farming systems,- The crop value-added was préje'c{ed to increase from
15, 444 million Baht in 1994 to 19,307 million Baht in 2011; a 25 percent increase. This

| represents an average growth rate of 1. 3 per cent per annum over the 17-year period.

“To increase thé crop value-added ﬁifl_her,- l’atming pra:_ctices need to be improved, 1fthe
unit value-added assumed for the improved farming practices.is applied, the crop
value-added is projected to increase to 24,931 million Baht in 2011, representing an
average annual growth rate of 2.9 per cent. For other subsectors of agriculture,
respéctive value-added was projected by assuming the average annual growth rates.
The results of the agricultural GDP projection are sumnarized in Table 4.3.21. As
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“shown, the agricultural GDP may grow at the average growth rate of 2.9 per cent per
annum over 1994-2011.

(3)  Alternative Land Use Plan

 Tosceifthe agricultural GDP may be further increased, an alternative land use plan was
- -prepared. Land use conversion rules for this alternative plan were prepared in such a
way as {0 increase the area with agricultural land use with higher unit value-added
~ (Table 4.3.'22).' The alternative land use plan is summarized by province in Table 43.23.
As seen from the table, the area for irrigated paddy would be further reduced and the
multi-story farming area increased. '

. The agricultural GDP corresponding to the alternative land use plan was projected by

- applying the same unit value-added for the improved farming practices for crop

. subsector and assuming the same average annual growth rates for other subsectors. As: '
-shown in Table 4.3.24, agricultural GDP is projected to increase at 3.0 per cent per
annum on an average over 1994-2011 period. '
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Table 4.2.1 Svmmary of Distribution of Cuyrent Land Use in 1995

: Arecain Sqlon.
Land Use Categorles Kencha- Prachavp  Pelchaburi  Ratchaburd Sanid Chumphon WSB
nabud Kirikhan Songkhram Reglon
Description Code -
Orchard AF1 185,14 47470 6191 140.40 13008 29356 328879
Pineapple AF2 © 000 63.53 "6.89 1.23 000 000 | TIE4
Coconut AG? 0.00 £60.00 0,00 000 0001593 | 67593
Oit Palm AGH ‘000 1879 0.00 0.00 000 s147 7027
Rubber - | AGS 000 ¢ 1263 0.00 0.00 000 52504 . 83766
Mized Upland Crops AGE  C 108356 182771 i946.44 243683 1519 273189 1014163
Rice ' DA 42550 21461 35140 57560 T 2164 - 26459 185334
Sugar Csne A2 Los240 ¢ 2701 0.00 6166 000 000 EBLIS
Bulltup Areas . BUY 3892 1962 4356 3439 470 1465 15884
EvergreenForest - FO3 - 17901 T202412 0 278806 125665 1220 125302 - 751306
Deciduous Forest .~ Fo2 @577 - 62 1091 59393 . 000 12709 - 19308i
Disturbed Forest FO3 15535 783.48 16958 s004 - 000 37965 - 153861
"Forést Plantation ' 3 134 $3.07 n 4406 000, 000 - 17649
Mintng S INt : 362 NS 0N _ 000 . 600 . 286 1825
Grassland and Pasture ~~ L¥4 028 i 0.00 000 S 000 ¢ 1048 . 270
Others on 678 604 183 173 " 000 0.00 2238
Salt Farm WA . 060, 000 3232 e 2@ 0.44 36.54
Shrimp Farm T WA3 T000 3339 85.63 EE% S I 4 | &) 59.42 346.97
Reservolr/ Water Body  WRI 19.61 31.77 $6.8% 2212 642 0.45 131.27
Sub Tolsl 26871 633127 616656 §215.10 1207 573096 26706.46
Undlassified _ ] 1.06 1244 969 0.80 00} - 9.37 L3338

Total . 260077 638070 627615 . 527890 41207 . SMOA3 1673982

. Soufce: Remote Servirg Analysis and Classification by Study Team (May 1996)



‘Table 4.2.2 Changes of Land Use in WSB Region

Total Land Forgst Farm Holding Land Unclassified
| total paddy shrimp others

Kanchanaburi  1988| 1.95831s| 1123360 426728 67,857 < 358872 398,227
- 1991| 1,998,315] 1,083,100] 334,728 64,495 - 270,233 530,487

Ratchaburi 1988 519,6;46 142,419 294,236 98,706 4 195527 82,991
3991 519.646] 133675 222,259 83,101 - 139,158 163,809

§. SongKhiam ~ 1988| - 41,671 - 18,653 1,181 8,636 8,836 23,017
D991 416m . 17,943 i,116 2,659 14,173 23,728

Photchabuii - 1988] 622,514  223,560| 180,675 78,664 1532 97480| 218278
1991] - 622,514  222,025| 106,827 52,687 3410 50,730 293,662

P.Khirikhan - 1988] 6.36,7(;2 137624 263,395 19,977 £,387 242,031 235743
1991) 636762] © 132,700] 224084 - 13,694 LISI 209,199] 280,018

Chumphon 1988] 600,901 142,475 - 240,871 23,718 992 216,162] - 217,555
R L 600,901 © "120,500] 254682 22,432 12,086 230,1'64 225,719

'WSB Region | 1988] 4,369,803 1,769,438 1,424,559 290,103 15,550 1,118,906} 1,175,811
o 1991]  4369,808 1,69.2‘{}00 1,160,.483. 2'37,524 9300 913658| - 1,5&7,422
“Thaitand 1938 5i,é_11,50_2 14,380,829 21,083;641 11,332,426 - || 15847032
| 1'9'9_1 51,311,502] 13,669,8058 21,292,190 11,090,080 . -| 16,349,507

Source: Royal Thai Survey Depariment and Center for Agricultural Statitics, Ministry of Agriculture and Cooperalives



Table 4.2.3 Changes in Forest Cover in WSB Region

Total Area_ Forest Cover

(sq.km)) 1961 1973 1985 1988 1991 1993

Thailand 513,115 273,629 221,725 150,866 143,803 - 136,698 133,521
| . 533% 432% 29.4% 28.0% 266%  26.0%
WSB Region 42,549 - 35074 25,002 18,149 17,695 16920 16,622
| '824%  58.8%  42.7% 4L6%  398%  39.1%
Kanchanaburi 19483 17,793 13,549 11,562 11,234 10,831 10,742
| S 913%  695%  59.3%  S7.7%  55.6% ° 55.1%
Ratchaburi 5275 3,368 1,876 ' 1,462 1424 1337 1,317
' | 63.8% 35.6% 27.7%  27.0% - 253%  250%
- Samut Songkhram 412 0 - 60 0 0 0 0
| S 00% 146%  00%  00% 00%  0.0%
Petchaburi $,677 4731 3,626 2272 - 2236 2,220 . 2,188
o . o 833%  63.9% 40.0% - 39.4% . 39.1%  385% -
© Prachuap Khisikhan 6,332 5038 3180 1,39t 1376 1327 1,27
o 79.6%  50.4%  220% 21.7% 21.0% - 20.1%
© Chumphon 5370 0 4044 2,702 1,462 1425 1,205 1,104

77.2% 503% - 27.2% 265% 224%  20.6%

- Source: JICA Study Team and Forest Resources Asse':sment [)w;smn Foresl Research Omce
Royal Foresily Deparlment Ministry of‘ Agncuiture and Cooperattwes



Table 4.2.4 Land Holdiug by Size

(unit: rai)

Land holding size

Under2 2-5 6-9 10-19 20-39 40-59 60-139 140and Totat

over
. Thaildand 2.1 15,6 129 286 - 268 8.7 48 0.5 1000
Central 3o 15.4 9.7 24.5 217 10.7 7.1 13 1000
" Southern 16 177 149 290 24.6 7.2 4.4 0.6 100.0

Source: Advanced Report 1993 Agricultural Census, National Statistical Office,

U Office of the Prime Minister



Table 4.2.5

Land Holding by Tenure Type

Operated under one tenure form

Operated under two or more tenure forms | Total
Owned Rented Others Owned Owned Rented Owned,
& renled & others & others  rented
_ - & others ‘
Thailand | 769 70 5.7 78 20 04 02| 1000
Central 65.6 14,7 5.5 12.9 0.7 0.5 01 '_'100.0- _
Southern 816 1.6 7.5 5.4 35 0.2 T 0.2] 1600

Source: Advanced Report 1993 Agricultural Census, National Statistical Oftice,

Office of the Prime Minister



Table 4,3.1  Principles for Land Use Planning

" landUse  Land use potential Direction of current land

Consistency to retevant Consistency to the
use plans spatial development
paltem
Industsy - Area with advantageous - Area with lendency of - Area with industrial arca - Correspondence to the future

potentials, such as transpoit - industrial establishment.
conditions, accessibility to :
materials, consumsats, etc.

Urbanarea - Flat or undulating area with - - Area where urbanization can
good accessibility to urban be observed (or population
functions increase can be observed)

development plans of projections regional development pattern

- Area where future increase of  (Free trade zone is inclusive )}
land vse potential because of

implementation of infrastructure

plans

- Area where housing - Correspondence (o the future
development plans ere regional development pattem .
proceeding. _ {including Science park)

- Area where improvement of
usbanization potential can be
expected owing to the

© improvement of infTastructures,

Agriculture - - Area where high agﬁcuilural' - Land reform areas
o potential can be expected. <= Present agricultural land

Conservalion © - Aréa where conservationis - Area far from urban areas.
: required from the environmenta - Reforestation areas
- and safely aspects, '

- Area where land reform is ' -
planned. ' :
- Area where imigation system

improvement is planned.

< Area with reforestat ion plan . .

- - Area where conservation zones
o are designated.




Table 4.3.2  Fovest Reserve and Existing Forest by Province

in WSB Region, 1993

Total Land | National Forest Reserve | Existing Forest

(ha) " (ha) (ha)
Kanchanaburi | 1,948,315 1802,300| 1,074,200
100.0%! - 41.2% 55.1%
Ratchaburi 527,510 186,500 131,700
1 100.0% 35.4% 25.0%
'S. SongKhram _ 41,207 0 BN
: 100.0% 0.0% 0.0%
" Petchaburi 567,664 383,600 218,800
' 100.0% 67.6% - 38.5%
P. Khirikhan 633,227 281,400 127,100
: -100.0%  44.4% - 20.1%
~ Chumphon 537,076 311,100 110,400
o  100.0% 57.9% 20,6%
WSB Region | 4,254,999 1,964,900 1,662,200
N : -100.0% | 46.2%| 0 391%
“Thailand 51,311,502 23,018,600 - 13,352,100
- - 100.0% 44.9% 26.0% -

Source: '.'Foreslrj.' Statistics of Thailand 1993", Data Center, Information Office,
Royal Forest Department, Ministcy of Agriculture and Cooperatives



Table 4.3.3  Protected Area System in Thailand

National parks
Wildlife sanctuarics

Forest parks

~ Nor-hunting arcas

Biosphere resenves

World Heritage Sites

: Walers._hcd Ciass t areas

* Botauical gardens . 3

Albgréla

Cons¢rvation mangrove
forest

Natural conservation
areas

National parks include fand with beauliful fandscapces, important history, and
rare plant or animal species, preserved in its natural state for the benefit of
public cducation and enjoyinent.

Wildlife sanctuaries are on land reserved for the conservation of wi Idlife, so
the wildlife can freely breed and increase their populations tn a natural
cavironment.

" Forest parks include land with allrictive scenery, developed for poblic

recreation, but too small to be declared as a national park.

| Non-hunting areas are those that have been designated as such for the

protection of specific witdlife species. Non'hummg areas are generally

- smaller than wildlife sanctuarics.

. - Biosphere reserves are intended to conserve the diversily and integrity of

biotic comntunities of plants and animals within natural ecosystems, and to
safeguard the genetic diversity of species on which their continuing evolution
depends. Biosphere reserves are declared as such by the Man and the

- Biosphere laternational Coordination Committce,

World Heritage Sites are places with unique nateral and cultural values which
are considered to have outstanding universal significance. World Heritage -
Sites are nominated by countries that are party o lhe World heritage

Com enlion

Watershed Class 1 (WCS 1) areas are those dc’s:gn'aied to havé permanent '
forest cover because of their stéep slopes, hlgh susceptibility (o soil erosmn
and impostance as a head-v. atershed,

* Botanical gardens are areas established to contain colIectlons of mdngunous
- and exotic specics, which are considéred rare o to have économic value,

planted in taxonomic order for purposes of rescarch dlsscminalmn ol'
know/ ledge and conservalion. - :

Arborcla ate smaller than botanical gardéns and ar¢ cstablished to collect
various plant species; especially the economically useful plants and flowering
plants, which are indigenous to lhc area.

Conservation nangrove forests are mangeove forests excluded from
utilization (o protect fragile ccosystems and serve as shelter and nurscry
ground for marine flora and fauna, ' -

:Nalural coniservation areas compnse lslands mountains, swamps, lakes,
fossils, and interesting tand forms, which should be pmlccted from economic

and socnal c\plmlauon




Table 4.3.4  Required Growth Rates for Foture Agricultura) GRP in WSB Reglon

Case | {units; 1,000 baht in 1994 constant prices)
GRP Average Annual growth rate
1994 2011 1984-1994 1995-2011
Actual Projection Actual Projection
Agriculture 27,211,659 40,997,906 1.5% - 2.44%
Crops (WSB Region) 15179214 - 21,254,564 ©0.9% 2.00%
Livéstock (WSB Region) 2,467,479 3,455,066 0.9% S 200%
' Others (WSB Region) 1 9.564,966 16288276 2.8% ©318%
Fisheries " 5,556,096 C o
Forestry o 689,349
- Agricultural Services 489,109
Simple agricultural processing 2,830,412
- Case2 (units: 1,000 baht in 1994 constant prices)
' -GRP ' Average Annual prowth rate
1994 2010 19841994 1995-201
" Aclual Projection ‘Actual . Projection
Agricalture 27211659 40,997,906 1.5% 2.44%
Crops (WSB Region) 15,179,214 21,254,564 - 0.9% 2.00%
Livestock (WSB Region) 2,467,419 3,631,945 0.9% 2.30%
Others (WSB Region) ' 9,564,966 16,111,397 2.8% 3.11%
Fisheries 5,556,096 . :
"Forestry 689,349
~ Agricultural Services 489,109 -
Simple agricultural processing 2,830,412
" Casel (unis: 1,000 baht in 1994 constant prices)
GRP ' Average Annual growth rate
1994 2011 1984-1994 1995-2011
Actuel Projection Actual Projection
Agiculture 27,210,659 40,997,906 C1.5% 2.44%
Crops (WSB Region) 15,173,214 22,342,669 0.5% 2.30%
Livestock (WSI Region) 2467479 3,631,945 0.9% o 2.30%
Oi_hcrs (WSB Region) - 9,564,966 15,023,292 . 28% 2.69%
Fisheries 5,556,096 - . -
" Forestyy 689,349
Agricultural Services _ 489,109
Simple agricultural processing 2,830,412




Table 4.3.5 Future Agricultuval Land by Tnicrease Rate in the Study Area
{unit; ha)

Increase rate

Agricultural land
1996 201 1-
- Case 1 No ch;ngc 1,424,023 1,424,(“);;
Case2  -0.5% (1995-2005), -1.75%(2006-2011) 1,424,023 1,218,269

Source: JICA Study Team



Table 4.3.6 Self-supporting Paddy Land Demand in the Study Avea

1995 2011

Population Paddyland Population Paddyfood Required paddy Paddy yicld Land demand

(pers.} (ha) (pers.)  demand (tons) production {tens)  (kg/ha)  for paddy (ha)

Kanchanabun 494,854 42,550 380,255 121,854 143357 2,603 - 55,084

Ratchaburi 798,086 57,560 935,819 196,522 231,202 3263 70,867

S. Sonkhram 206,979 2,164 242699 50,967 59,961 3,615 16,387

Petchaburi 447,094 35,140 - 524,253 110,093 129,521 3218 . 40,255

"PXhirikhan 461,016 2t 461 = 540,578 113,52} 133,554 2,033 65,709

Chumphon = 432,867 26,459 . 507,5?1 106,590 '_ 125 400 2213 - 56,678
Study Arca’ 2,840,896 185,334 - 3,331,174 699,547 ' 822 996 2,880 - 285,800

Soutce: Agricultural Stalistics of Thailand Crop Year 1994/95; Oftice of Agricultural Economics,
Ministry of Agricufture and Cc-opcnlnes
Note: 130 kg of while ncc!mhabﬂantf) car or 210kg of paddy /inhabilant/year.
© Paddy food demand is assumed 85% of paddy producuon 8% for seeds, 2% for animal fccds
5% for post- -harvest losses.



Table 4.3.7 Estinated Result of Land Demand for Industrial Use In \VSB Reglon

Industrial {(manufachuring) GRP (at 1994 constant prices)
Annual average growth rate
Average productivity per worker in 2011
1) Industrial employment in 2011
Industiial employment in 1994
i} Increase in industrial employment until 2011
- Absorption capacity of industrial employment in existing industrial areas
~ Industrial employment within existing industrial arcas until 2011
iii) Increase in industrial employment other than existing areas until 2011
-+ Concéntration rate of industrial employment to new industrial zoncs
iv) Increase in industrial employment for new industrial zones until 2011
- density of workers per ha ' ' '
© Adjustment coefteient for new industrial zones
v) Land demand for new industrial zone

4} baht
2)
{3) bahtAvorker
{4) (D3 workers
{5} workers
{6) (4)-(5) workers
)]
8 5D workers
9 (D-(8) workers
(10}
(1) (9)x(10) " workers
(12} workers/ha
(13}
4y (QLA2)NR(13) ~ ha

209,000,000,000

11.60%
368,960
366,457
234,794

331,663
b4 -

328712
237,745
0.5

118,873

60
1.125
12,229

Source: JICA Study Team



By Category of Industry)

Table 4.3.8 Land Demand for Factovy Site in the WSB

Land Demand (ha)
2001 2006 2011
TSIC _ - Total 708.70 1L171.80 - 1,876.85
311-4 Food, Beverage and Tobacco 7440 118.05 209.95
321 Textites _ 33.00 56.00 81.60
322 Wearing Apparel
3234 - Leather, leather Products and Footwear § 170 270 3.30
3312 Wood, Wood Producis and Furiture 7055 9625  134.30
341 Paper dnd Papér Products : 3610 - 4350 . 7225
342 - Printing and Publishing -
3514 Chemical and Petroleuim Products 32.50 50.3¢ - 189.80
3556 - Rubber and Plastic Products 7.00 11.20 13.50
36i-9 Non-Metallic Mincral Producis 6280 - 13450 - 209.50
3712 Basic Metal Products 13330 . 25170 40145
381. Fabricated Metal Products 5100 - 8170 - 9840
' 382-5 °  Machisiery and Equipment 119575 30320  428.60
390 - Other Mannfacturing Industrics 1060 2270 34.20
 Source: Volume 7, Table 7.5.14
" (By Province) .
’ : Factory Site ~ -~ Workers: ~~ GPMP
_ : - {ha) {persons) (nitl, Baht)
_ - Total ' - 1,876.85 143,773 . 100,250
1. Kanchanaburi 165.40 16,143 - 15,585
2. Ratchaburi ° 363,90 36,052 . 13,777
3. - BdnPong 12000 12,167 . 5,030
4. Other Ratchaburi 24390 - 23,885 8,747
5. Samwul Songkhram 65.710 - 6,915 2,780
6. Free Trade Arga . ¢ 40.00 4,550 1,994
7 Other Songkhram 2570 2,365 786
8. Petchaburi 29910 +.29,133 10,760
9, Khao-Yoi ©180.00 17,500 6,500
© 10. . Other Petchaburi 1910 - 11,633 4,260
1%, Prachuap Khirikhan . 697.45 26,193 __56,617
 12.  Bang Saphan : “617.85 16,613 53,394
13, Other Khirikhan 7960 9,580 $3,253
* 14, Chumphon o - 285.30 29,336 10,701
( by Subarea) _ o . S
o © . Total : S 1,876.85 . 143,713 100,250
Upper WSB (1424519) - 771500 76,610 28,642
Central WSB (10+13) ' C 19870 21,214 “1513
Lower WSB (12+14) . 903.15 15,949 64,095

Source: Volume 7, Table 7.5.19



Fable 4.3.9  Urban Population Projection and Urban Land Use Demand in the

YWSB Region
. Unit 1994 2001 2006 2011,
1. Manufactural Employment in Existing Industries person 234794 252,405 267410 284,978
2. Manufactural Bmployment in New Industrics person --- 119,806 173,045 - 250,132
3. Totab Manufacturel Fmployment peison 234,794 372,211 440455 535,110
4. Geaesated Number of Manufactural Fraployment person 137,417 205,661 300,316
- 5. Generatéd Number of Manufactural Employment who lives person 68,709 102,831 150,158
in Urban Area (50%% of Generaled Numbers by Manu ) s
! 6. Coellicient for Service Sector Emplayment 047 0.76 S 1.07
- 7, Generated Number of Sepvice Sector Employment person 32,293 78,151 - 160,669
in Urban Area o _ :
8. Generated Tolal Number of Employrient in Urban Area pérson 101,001 180,982 310,827
9. Coeflicient for Fanity Member Suppart {1.5person’employm.) 25 25 25
: lﬂ.(}enefated Tolal Number nho lives In Urban Area person 252,504 452,454 777,068
" 11.Coflicient of Housing Land Demand by Person ( 100 person/ha - )
- 12.Additional Housing-related Land Demand hectare 2,5250 45245 171107
by Generatzd Ursban Population Increase : :
13.1.and Demand for Public Land Use(roads, park_e publru facilities) hactare 505.0 %049 . 15541
:20% of Housing Land Use Detnand
14, Total Land Demand for Urban Land Use ({!4}(!2)!(13)) hectare _ 3,030.¢ 54295 9',324:8
. ( Average Popu]anon Density beu\een 1524 and 2611) - pop ha. (0 833pessonta | ) -
15.Additional Land Demand for Urban Land Use b) Subarea 7 _
Upper WSB (52.3 % share) hectare 16120 28885 49608
] Céntral WSB (14.8 % sharg) hectare 4484 803.6 71,380.1
C . Lower WSB (32,0 % share) _hectare 969.6 . L1374 _ 29839
Unit 1994 2001 2006 20]1
Total Urban Population in Urban Center Awas . - person 948,000 1,200,000 1,400,000 1,725,000
(Municivality Population + Sanitarv District Pooulation) © 0 (existing)  (projected)  (proiected)  (projected)
_ 1' Pro;ecled Total Regioml Populalmn in WSB region person - 2,896,000 3,060,000 3234000 3,433,000
- : i peréent 327% . 392% 43.3% 50.2%

Source: JICA Study Team

Notes:1.
municipalitics and sanitary districts.

- 2T he estimation method of above table is described in Volume 5, Rural and Urban -

Dcw. ciopmem Chapler 2, Section 2.3 (3).

The arcaof urb'm fand use or mb'm cenlers in this sector are defined as the combined area nf



Table 4.3.10 Protected Areas in WSB Region

Province ' Name Area (ha) Year of

Land area Watetbody  Total  Establishment

Kanchanaburi Chalerm Ratanakosin Naliohal Park 5,900 - 5,900 1980
Sri Nakarin National Park . 108,907 44,293 153,200 1981

Triyoke National Park =~ = 50,000 - 50,000 - 1980

Erawad National Park = 55,000 - 55000 1975

" Khao Laem National Park 106,148 43,552 149,700 - 1991

- Tungyat Wildlife Sanctuary - 364,720 - 364,720 1974

_ Salak Pra Wildlife Sanctuary © 85,855 - ' -85855 1966
Rafchab_uri Mae Nam Pachi Wildlife Sanctvary - 48931 - .4_8,93]' 1978
Petchaburi  Kang Krachan National Park - 263,860 2,440 266,300 1981

* P.Khirikhan - Khao Samroiyod National Park 2720 2088 9,808 1966
: Khaeng Krachang National Park © 25,200 - 25200 1981
 Nam Tok Huaiyang National Park - 16,100 . - = 16,100 1991

L " Hard Vanakorn National Park =~ 3,800 - 3,800 1991
* Chumphon © Kromloung Chumphon Wildiife Sanctuary . 45,400 - 45400 1988
WSB Region - | - | 1,187,541 - 92,373 1,279,914

- Source: Royal Forestry Department, Ministry of Agriculture and Cooperatives



Table 43,11 Conservation Forests in WSB Region

Province Number of Conscvation Forcsts Arca (ha)
Kanchanaburi 15 805,650
Ratchaburi 7 186,495
Petchaburi 15 383,616
P, Khirikhan 20 281,369
Chumphon , 26 ? 311,055
' WSB Region 83 1,968,186

“Source: Royal Forestry Department, Ministry of Agriculture and Cooperatives



Table 4.3.12 Pro;iosed Allocation of National Forest Rescrves
{unit: 1,000ha)

Item North Northeast = Central South Thailand Y
Protected Area System 3,170 1,938 - 2,474 1,536 14,117 2715
Forests in good condition 6,963 1,579 2,154 1,144 11,840 23.1
Forests for rehabilitation 726 59 138 333 1,256 24
- Other tand uses . 480 299 182 59 L0211 2.0
Comnunty forestry 1,720 1,008 950 912 © 458 89
Forests in good condition - 750 600 - 277 202 1,829 36
‘Forests for rehabilitation 952 394 . 664 701 ¢ 2,710, 53
Other land uses 18 10 - 10 10 46 0.0
- Leaschold forestry 477 2,274 906 - 6l '3-'“7; 72
Under various land uses 477 2,274 906 61 3,717 1.2
Land reform | 182 1,043 475 467 2,168 . 42
Under various land uses 182 1,043 475 467 2,168 42
Total for forestry 10366 5214 4330 2,509 22,419 437
% of land area 61.1 309 417 355 437

© Source: “Thai Forestry Sector Master Plan, vol.6, Subsectoral Plan for Production and
. Utilization"; 1993, Royal Forest Department, Ministry of Agricu

Cooperatives

Hture and



Table 43.13 M angrove Forest Development of Conservation Zone Project

_ {unit: ha)
Province 1991 1992 1993 1994 Total % of area lost
‘Petchaburi A M4 192 160 496 NA
_P. Khirikhan - 16 48 % 160 NA
Chumphen . 160 160 272 592 NA
“Total . 320 400 528 1,248 NA

- Source: Royal Forestry Department, Ministry of Agriculture and Cooperatives
Nole: Planted aca as a percentage of area lost between 1978 and 1993.
"The planted areas and the arcas lost are generally in quite different locations.



Table 4.3.14 Land Use Zoning of Mangrove Area in the Study Aréa, 1993

. _ © (unit: ha)
Province Land Use Preservation ‘Fconomic  * Economic Total
Zone Zonc A - Zone B

S. Songkhram Total 851 131 9952 10,934
Mangrove forest 102 - . 822 924

Shrimp field 137 ' - 7,107 7,244

Community area : S B - L 108 158

Others - - s6l 131 1918 " 2,608
Petchaburi ~Total - 850 302 10736 11,888
‘Mangrove forest -~ C217 - 1,881 2,068

Shrimp ficld SUESR AR | N 2,728 2,809

Communily area .25 - 139 164

Others o 527 302 . 6018 6,846

P. Khirikhan Total _ 186 27 1,087 1,300
Mangrove forest 7 10 A’ S 40

Shrimp figld L ' 17 - 358 . 380

Community area = = - e 3 8

o COthers - 174 ' - © 698 872
 Chumphon ~ Tolal o915 5816 3,901 10,632
- : Mangrove forest - _ o243 2,285 765 3,293
© Sheimp field o124 1497 L1480 2766

Community area = - - 42 29 - Vg

. Ofthers 548 1,993 1,961 4,502

*“Total ‘Total S 2802 6276 25,676 34,754
' o " “Mangrove forest 568 0 2,295 3463 6,325
Shrimpfied = . 347 1,514 11,337 13,199

Community area 76 42 284 402

Others 1810 2426 10,592 14828

~ Source: S. Aksomkoae, "Ecology and Management of Mangroves 1993
Note: 1 ha=6.25 rais



Table 4.3.15  Summary of Distribution of Land Potential in 1991

Avez [n Sq k.
Petentlal Categories Kancha- Prachaup  Petchaburd  Ratchabud  Sarmut Chumpon  WSB
naburi KirdKhan Songkhram Reglon
Description - Code
Conservation Forest Fi 80160 285823 409258 - 253103 7195 258099 1294338
lirigated Areas
Paddy ' % © 32154 30395 708.09 1025.17 21.80 441,45 2824.01
UpLand Crops iz 41347 803 1670 : 398.61 3.21 166.17 1016.59
Fruits and Tree Crops 3 0.00 15515 w4z 10 23665 1388.55 - 2065.54
Ralnfed Areas . )
Faddy _ Rt : 134.60 3855 1820 : 43273 0.00 52843 $259.6%
Upland Crops R2 66218 77007 9240 T 12732 0.00 14229 209425
Frults 2nd Tree Crops R3 56 168359 2073 43346 0.00 225 25198
Pasture _ Ri T 17293 8S5.14 ssz.ﬁ SRR K7 2 €103 472.70 1405.93
" Swanp Atens Cost T000 10655 ' 73.91 0.00 200 000 - 18246
Urban Areas B 1 174,75 000 000 'o._oo T 134 23 21532
WelerBoedy -~ © Wi . 000 18506 © 8219 004 856 080 27638
Others 03 0D 986 . 000 . 00D 000 0.00 9.86
SubTofal - ' 2687.05 627136 6155.54. 522058 £07.98 - 570407 2654659
Unclassified 5 372 1334 _ W70 S50 ' 4.09 36.06 190.13
Total : _ 369077 63470 621615 SS90 - 41207 - SH0N3 2673982

Source: GIS Database prepared afier consolidation of DL Magps by Study Team (May 1995)
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Table 4.3.17 Summary of Distribution of Planned Land Use (Alternative B

- Area intlectares

Planned Categorics Kanthz-  Sanut Ratchaburi  Petchaburl  Prachaup Chumphon ~ WSB
_ nzburi Songkhram XiriKhan Region
I}_cscriEt"\on o Cole
Forest Conservation 1 ' 57,072 958 184,890 347,282 204257 136552 931,01}
 Trrigated Paddy ' : 2 40,348 1879 . 55966 20,742 8,707 20,865 148,507
Intensive Upland Crops 3 9gen 321 ¢ 144,902 80,906 87,838 _'67,595 450,289
Frujt Trees & Tree Crops 4 550 22,682 41,051 25,464 174,722 137,750 402,259
Multistorey Farming ' L] '23,3?9 551 73,106 62,065 52,062 123,958 sss,in
Forest Planfation | 6 19,642 442 6,498 18,608 58,588 135038 138316
. Pasture 7 13,586 176 4,429 43,887 698 37,240 106,298
Dthers 8 15812 14,198 . 16,748 28,672 4];316 14914 131,681
Total 269,077 41,207 522,590 627,626 634,470 1,673,981

_ Source: GIS Analysis by Study Team (Aug $6)

574,012



Table 4.3.18  Estimated Yalue-added for Agricultural Products in WSB Reglon

Products 1989 1994¢
GRP Planted  GRP Yiel GRP Plantcd  GRP Yicld GRP Yield .
{1,000 baht) area (bahthay (1,000 baht) area (bahtha)  (bahtha)
(2 1938 proce (ha) (at 1939 2t 1933 proce t 1994 price {(ha) {at 1989 {at 1991
prices) prices) prices)
Paddy 2096,54 - 302,615 65928 - 2000234 1848407 2713975 7,301 617 -
Uphand food crops 3,888,703 385175 10096 2878443 4,109,553 324396 3,873 12,668
Maize © 309,151 83,888 3685 26 294433 69,109 3361 4260
Munghean 18,674 4315 4328 5263 1 2,608 2,029 2,593 1,293
Cassava 517684 77,653 §667. © 392997 © Ss703 64203 6421 3,676
 Sugar cane © 3,081,309 217,285 13,991? 2245595 3254401 © 187012 12606 17,400
SOrghuﬁ 1,888 2,035 © 926 ;2,343' - 1,060 ' 2023 - 1,158 524
Oil secds 1,595,643 0 191926 83140 1,258,608 1167011 197,044 6,387 5923
Caslot beans 41,79 5,864 7129 W28 2997 1,326 ‘21318 - 17,195
Groundnuts 38,347 2812 13638 1 24,725 23,765 2508 850 ERVI
Soybeans 126352 3227 8,166 - - 18944 16,648 932 19,287 16,949
Sessme secds L7988 4T 4,605 8035 8774 2,054 3913 8272
Coconults 1074853, - 159,096 6756 063538 885247 150793 6423 - 587
" pitpatm FAD6294 1 19192 0 21,170 210,107 - 209,780 - 38,930 5,390 5332
Fibers CAIS3ST0 12,546 0 9186 95156 114,415 10673 8918 10,720
Cotton 79050 8132 . . 975t 68766 65657 6101 121 10762
Kapok 36207 4414 8202 - 26390 48758 45319 5314 10,742
Kenaf . 0 0 ¢ 0 0 34
Jute 0 0 0 e 0 o 0 0
Other crops 412,119 39,784 ¢ 35495 -1,551,452 1,536,509 47,932 312331 200
CChili g1 9076 dsis. s26m 0 i 129 4347 4967
Pepper 267,569 1306 895095 255085 306,655 251 1026754 1,219,983
Shatlot 5,193 373 13729 5459 19:470 m 14513 52,226
"Ganlic. 2,467 o - 1,166 93 0 .
Tobaoco- 40,285 o ‘0 o 80 .
Coffee 105727 29274 35927 1234068 L9299 33S30 3685 M2IS
Cocea . 0 750 0 0 1,629 . .
Tea 0 0 0 0 o 0 0 0
Vegetables 1,281,405 17230 78371 1733267 2,763,318 36966 46339 74,781
Fruits _ 1;542,020. ' 122,866 12,550 2,117,037 3,121,213 183,204 11,556 17,037
Pineapples .. 4998 T g -
Watermelon 896 - k 2,205
Other frufts - 0 - - 1l06s2 -
‘Rubber 254673 37480 '6,795 263475 w9242 66002 4058 - 4079
Flowers ' - . C . . . '
Orchid . - . .
Othed flowers - - - -
Others 186,852 - . 167,358 248,166 .

Source: Ageicultural Statistics of Thailand Crop Year 1994/95, Ministruy of Agricufture and Cooperatives
National Statistics Office, NESDRB
Nole: 1.197 was adopied a8 deliator for the estimate of 1994 prices.



Table 4.3.19  Estimated Value-added for Agricvltural Products in Thatland

Products 1989 1994e .
GDP  Planted  GDPYied  GDP Planted  GDP Yield GDP Yield
(mil. baht)  area {bshtha}  (mil. baht) area (bahtha)  (bahtha)
(311988  (1,000ha)  (at1988  (st1988  (at1993  (1,000ha) (a1988 (st 1994
prices) prices) prices) prices) prices) ptices)
Paddy 69,775 10348 6,743 61,124 73,165 9,480 6,448 7,713
. Upland food erops :
Maize 3,543 1,835 4,655 7,753 9,280 1,339 5,789 6,930
Mungbean 1765 474 3 L3 1,344 344 3,269 3913
Cassava - 10269 16220 6,332 8,241 9,864 141l 5842 6993
Svgar canc 910 66l R T X2 10,176 12,181 257 11,877 14,216
Sorghum 280 180 1,554 274 328 176 1,561 1,869

Oit seeds ' _

" Castor beans 181 61 2,969 nz2 134 8 2310 2,765
- Groundnuts 983 " 123 ?,985 762 912 96 7,898 9,454
 Soybeans 4,504 401 11,224 3,213 3,846 416 7,724 9,245
Sesame seods 187 - 50 3,722 202 L 242 ) "3,349 4,009
Coconuts 3,006 $397 U513 3039 T 3638 338 7842 9,387
Oilpalm 2721 120 21,152 4401 5319 19 302M 36190
Fibers . - - - D
Cotton 785 711,100 675 208 53286z 15,396
Kapok 225 48 470 239 286 83 4521 - SAI8
Keaaf 521 130, 4,020 386 62 RN 4,188 5013
Jute 54 8 7148 56 67 9 658 7350
Oiher crops : : ‘ c
Chili M 2 26379 1086 1,300 20 s4a38 U521
Pepper 3,038 5 643,797 2637 315 T3 a9 9850M
Shallot 432 13 334m - 562 673 4 10359 48310
Gadic _ LN 3129250 L16s 1395 25 4nIs8 56449
Tobaceo (Virginie 421 2 Igied . 430 "s1s Tl 30785 36849
Cofee 1,839 79 23,m 2066 2473 78 26624 31,369
Covoa 19 2 8282 52 62 3 15864 18,989
Tea 25 - - 2 34 6 4374 5,236
Vegetables 9,720 109 88839 13221 15826 304 . 43425 51979
Fruits 14,247 1047 14475 2036 24,103 1054 19110 22875
Pineapples © 1,562 8. ‘20087 1,268 1514 99 12131 15240
Watermelon 657 . . 989 1184 L B
Other fruits 12628 - Ll 17,882 21,405 . . .
Rubber 26,174 L3320 Isne 382l . 45,1 1921 19791 23,690
Howers . 664 - - 2 864 - - -

' Orchid a5 . . 462 533 . . i

- {nhet flowers 239 - . 260 k3 - - -
Others 1,966 - . 955 1,143 . .

Source: Agricultural Statistics of Thailand Crop Year 199495, Ministruy of Agriculture and Cooperatives
National Statistics Oftice, NESDB
Note: 1.197 was sdopted as deilator for the estimate of 1994 prices.



Table 4.3.20 Unit Value-Added by Agricultural Land Use for Estimate and
Projection of Crop Value-Added

Unit VA
(Baht/ha) Explanation
Paddy _ _
Present Single crop 6,500 Average per planted area in the
wsB '
Double crop 13,500  Source (1) (HYV)
Gross average = - 8500 ° 30% of area under double -
~ cropping
Improved -~ Single crop - 8,000 Slightly highér than present
‘ " national average :
Double crop 13,500 Source (1) (HYV)
Gross average 11,500 -~ 60% double cropping -
' 12,500 80% double cropping
. Maize B ; o
Present 4,500 Average in the WSB
Improved 7,000 "Present national average
Sugarcane AR ' |
" Present 17,500 . Average in the WSB
Improved 20,000  Source (1} - '
Other upland crops _ . S
~ Present . : 8,500 @ Average for cassava in the WSB -
Improved " Vegetables 51,000 Source (1)
: Others 9,000 Source (1)
Gross average 13,000 10% vegetables
Pineapple " k .
. Present 20,000 Source {2) -
- Iniproved 25,500 Source (1)
- Coconut ' _
_ Present 11,500 . Source{2)
Improved 14,000 Source (1)
Other fruits and tree crops . _
- Present 17,000  Average for fruits in the WSB
- Improved 25,000  Highest value at present
: tationally
- Multi-story farming 13,000 - o
- Upland crops + 45,000
* Tree crops 20,000 . S _
. Tree crops + 24,000 - 30% upland crops: no reduction
vegelables in tree crop area

-Source: (1)

‘Western Region Planning Study, Final Report, June 1981
2) Agricultural Statistics by Province



Table $.3.21 Projection of Agricoltural GRP in the WSB Region Proposed
Land Use in 201% Corresponding to {Alteraative 1)

20114
GRP Arca Unit VA VA Explanation
Subsector/crop in 1994 (1000 ha) (Balwha)
Ciop
Paddy 1,776 1485 11,500 1,708 * 20% reduction in area
_ 60% double cropping
Upland crops :
Maize - 463 1325 7,000 928 20% increase in area
Sugarcane 3,707 175 20,000 3,500 30% rcduction in area
Others - 618 “172.8 - 13,000 12,246 '
Subtotal 4,788 “480.3 - 6,674
* Frvits and tree crops : : :
. Pineapple 1,081 - 56 25,500 1,428 10% increase in area
Coconut . 1,353 ‘144 14,000 2,000 Nochange in atea
" Others © 5946 o203 25,000 5,070 :
Subtotal 8,380 4023 8,507
- Multi-story farming C ' ' . :
o - Tree cropstupland crops _ 3351 24,00 8,042
Crop Total ' 15444 24,931 :  Average growth
‘ ' ' ' a1 2.86% p.a.
Livestock - 2,178 5411 4.0%p.a: growth
Fisheries 4,871 6214 1.5% * '
Forestry . 1,063 1,259 1.0% "
Agricuttural services 487 517 6% "
Simplec agro-process 2,569 5888 50%
Agricultural GRP 27,212 -~ 44,340

VA: Value Aidded

2.91% p.a. growth
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" Table 4.3.23

Summary of Distribution of Planned Land Use (Alternative 2)

Aveain Hecteres

Planned Calegories Kancha-  Samut Ratchaburl  FPetchabud  Prachaup Chummpon  WSB
naburl Songkhram KiriKhan "~ Reglon
Description Code
Forest Conservation i $7.072 _ 958 184,850 347,282 204,257 136,552 - 931,011
Iriigated Paddy 2 18,404 1,379 48,998 16177 1,342 7 13,269 100,070
" Intensive Upland Crops 3 105,900 99 142,192 85,251 © 84,591 65249 484,081
© Fruit Trees & Tree Crops 4 . 6 22682 41319 25,470 177,053 142907 ' 410,081
Multi-storey Farming 5 | 38,020 513 82515 62,2719 60,344 izé,m 311,974
© Forest Plantation s 19,642 442 6,498 18,608 58,588 35,038 138916
| Pasture 7 13,586 176 4,429 " 43,387 6,980 32240 166,98
" Others 8 - 15,832 14,198 16,743 28672 41,315 14914 131,680
Total 269,077 41,201' 537,590 627,626 631470 S74052 1,673,982

Source: OIS Analysis by Study Team (Aug 1996)



Projection of Agricultural GRP in The WSB Region

Source: JICA Study Team

Table 4.3.24
Corresponding to Proposed Land Use in 2011
(Alternative 2)
—_ 20011 .
GRP Area Unit VA, VA Explanation
Subsector/crop in 1994 (1,000ha)  (Bahuha)
Crop : S :
- Paddy 100.1 12,500 “1,251  80% doeuble cropping’
* Upland crops : o . -
Maize 132.5 7,000 ¢ 928 ° 20%increase in arca -
Sugarcane 175.0 20,000 3,500 -30% ceduction in area
Others 176.6 13,000 2,296 ‘
Subtotat 484.1 ' 6724
Fruits and tree crops _ —_—
Pineapple 56.0 25,500 1,428 10% increase in afca
~ Coconut 1435 14,000 2,609 Nochangein area
© QOthers 2106 . 25,000 5,265
 Subtotal "410.1 o 3,702
Mulli-story farming :
Tice cropstupland _ . ' :
crops 3720 24000 - 8928
" Crop Total 15,444 25,605 - Average giowth at
3.02%p.a.
- Livestock 2,778 5,411 4.0% p.a. growth
Fisheries - 4,871 - 6,214 1.5% “
 Forestty 1,063 1,259 10%  °
Agricullural services : 487 5 10%  ©
~ Simple agro-process | 2,569 5,888 50% . ¢
Agricuttural GRP 27,212 45,014 3.60% pa. growth






' .Figure 421  Current Landuse for the Study Area
Derived from Landsat TM Data 1995

. B8 AF1 - 105 - Orchard

_ AF2 - 106 - Pineapple

% AGZ - 128 - Cocoput -

gﬂ AG4 - 132 - Oil Paim

! AGS - 115,121,123,126 - Rubbes
Bl AGG6 - 102 - Mixed Upland Crops
[-] A1 - 101 - Rice _

£ £02 - 113,133 - Deciduous Forest-
g £O3 - 127 - Distirbed Forest

Fg FO4 - 114 Forest Planlation

[E] IN1-131 -Mining
["J _I.H - 122 - Grassland and Pastures
Ef OT1-11-OpenSpace

ﬂ WAZ - 1i_9 - Sait Farm

. WA3 - 118 - Shrimp Farm

[:] WR1 - 120 - ReservoiciWater body

" Map Scale
1:2,300,000







Figure .31 Regional Structure Proposed by DTCP -
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Figure 4.3.2 Staged Evaluation Procedure
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Figure 4.3.3 Forecast Method for Agricultural
Land Demand by Mariming Type

~|20m
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Figure 4.34 Relation between Required Average Paddy Yield
“and Yield of Upland Crops for 2011 Agricultural GRP

43000 =
o _ : {at $994 oonstand prices)
" PieM Crop.
© Yield .
by
12000
) Casel {field crop decreats)
© Caso 2 (paddy 10%-, fniit & tree erop 10%¢)
Case 3 {(paddy 20%+, fruit & Wée crop 20%-)
49000 . s S A : r v v
8000 10000 - 12000, 14000 - . 18000
: T : Paddy Yield .

(baht/ha)



Figure 4.3.5 Forccast Methed for Industrial Land Demand '

GPMPin
GPMP: Gress Provincial 2011
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Figurc 4.3.6

the WSB Region

Estimation Method for Additional Urban Land Use Demand in
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Figure 4.3.7 Forests In the WSB Region
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Figure 4.3.8 Irrigated Areas in the WSB
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Figure 4.3.9 Land Consolidation Area in the Wsp
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Figure 4.3.10 Land Reform Area in Ratchaburi
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Figﬁm 43.11 Landuse Potential for the St_udy Area

Eg F1 - Conservalion Forest
[7] 11 - Paddy
R1 - Rainfed Paddy

13,R3 - krrigated & Rainfed Fruit Trees/Crops

12.R2 - Yrrigated énd Rainfed Mixed Upland Crops
[} 4.R4- Irrigated and Rainfed Pastuies
S1 - Fishery
J&| BUI - Urban and Public Buidings
[;3 M1 - Mining
{7] W - Water body and Resenvair
[ O1- Open Space -

Map Scale
1:2,300,000



Figure 4.3.12
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Figure 43.13  Planned Landuse for Kanchanaburi (Alternative 1 |
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Figure 4.3.14

Planned Landuse for Ratchaburl (Alternative 1)
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Figure 43.15  Planned Landuse for Samut Songkhram (Altemativé 1)
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Figure 4316 ~ Planned Landuse for Petchaburi {Alternative 1)
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Figure 4.3.17
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Pilanned Landuse for Prachuap Khirikhan (Alternative 1)
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Tigure 4.3.18

Planned Landuse for Chumponl(Alternative 1)
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