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CHAPTER 1

LAND USE PLANNING AND ITS OBJECTIVES

A plan prescribing the use of property is the heart of the General Plan
as 'stated in Section 17 of the Town Planning Act, B.E. 2518. A land use
.plan reflects huran and physical interaction in the future and
represents the future image of a commumity in terms of its various
activities, their locations and intensity. ' '

Land use planning is concerned with the proper management of land
resources, It is designed to guide the use of land through various

regulatory and promotional measures to maintain and develop a better
urban environment.
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 Basically’ there are two different app103ches in land use
deductive and 1nductive, as shown below

(1) Deduct1ve approach (Fig L- 2)
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' (2) Inductive approach (Fig. L-3)
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Such 'a- megalepolis as Bangkok, will have a number of complex urban
problems due to caused by the recent rapid and intensive as well as
extbnsive'developmghts_whibh make heavy demands on the limited capacity
of theé- infrastructure,  The problems linked to the urban structure like
traffic congestion require a long time for solution owing to the long
‘history of urban structuring. Also, the problems vary by district in
their nature and intensity. Therefore, both the inductive and dedictive
approaches have to be employed for the comprehensive planning of large
 eities, A deductive approach is more useful in-a goal  eriented
- development approach stemming from the requirements of higher level
development plans. On the other hand, an-inductive approach is oriented -
to the specific problems at district level and requires a more detailed

survey. ! When applied to large and densely populated areas 1ike BMA, the
survey requires more manpower and money but help facilitate the
preparation of a specific plan later stage. The inductive approach is
useful also (n planning a small community where there will be no
dramatic structural changes, Fig. &4 shows the overall planning flow -
based on the deductive approach.



BASIC PLANNING FLOW OF LAND USE
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CHAPTER 3

METHODOLOGY
3.1 Preparatory Work
3.1.1 Preparation For Survey

Prior to the field_survay, a list of the data and information requiréd
and a base map should be prepared. '

3.1.2 Basic Survey

Under the present institutional set up of the DTCP, the field survey is
conducted by the Mapping Div. for existing land use, and the Engineering
Piv. for infrastructure and utilities. However, some data and
information are at present not . covered by either of the above divisions

as shown below Table L-1, land use planner may have .to conduct such
research and aralyze the results himself, :

Table L-1 Survey Items and Physical Scope of SUrvey

Survey Ttems FPhysical Scope of Survey
(1) Natural'Conditions P.A. M. A. C. R. N.
a. Topography (M) X : -
b. Hydrogy (E) X X 0X
c. Soil X
d. Geology X
e¢. Meteorology X X x
(2) Sacial conditions
a. Population (R&A) X X X x x x
b. Houschold {(R&A} X X x XX
c. Labor Force (R&A) x X X 0x
d. Student (R&A) x X X X X
e. Pollution X X X
(3) Economic conditions
a. Employment (Sector) (R&A) *x X x X X X
b, Agriculture (P.R&A) X X x x
c. Industry (P, R§A) X X x x X X
d. Commerce (P.R&A) X X X x X
e, Building permits X X X
f. Land value (R&A) x x
{4) Physical conditions :
a. Infrastructure (E) % X X X X
b. Utilities (E) X X X x
C. HOUSing/Building {P.R&A, M) b X X X
d. Public facilities (E.R&A) X X x  x
¢. Land resources (P.M) x 4
f. Cadastral map x b
g. Ruins and cultural assets X X X
Note: ( ) after the survey item indicates the name of the

responsible division.



M for Mapping Division
B for  Engineering Division
R&A  for  Research and Analysis Division

P placed in front of the division's abbreviation denotes that the data
and 1nformat1on are partially collected by the d1v1310n.‘

The physical scope of the survey is indicated as follows:-

for = Planning Area
for Municipality
for Amphoe

for Changwat

for Region

fer = Nation

-

ZHAOr32Y

The information concerning national, regional and changwat are usually
shown ‘in the studies for regional plans and changwat structure plans
made by the Regional Planning Division. Also development plans and
specific project plans prepared by the Specific Planning Division for
sanitary districts are available. In case wheré the area is outside the
‘sanitary district, wusually a rural development plan prepared by the
Rural Planning Division is available. Information on appreved public
investment projects, planned projects and such large private planned
investment projects as industrial commercial and tourism related
projects that are assumed to make a substantial 1mpact on’ land use have
to be collected. :

3.2 Analysis and Evaluation_

3.2.1 Items to Be Analyzed

{1) Natural and historical conditions

PurPOSes

a. To identify the characteristies of a cdmmﬂnity by ahalysié’of
the natural c¢onditions on which urbanization took ‘place.

b. To identify major development issues c¢oncerning the wurban
structure and to look for a proper direction for improvement
by considering the structure and the historical and cultural
assets through historical analysis. '

¢. To examine suitability for land development.

Ttems
a. Topography and Hydrology
b. Soil and Geology '
‘e, Meteorology
d. Historical data and information on urban development



(2) Trend and existing conditions of land use
Purposes .

a. To determine the trend and existing ¢onditions of land use and

: ‘Lo prepare a base for evaluation of the existing land use.

b. To determine on the trend and existing conditions of the
factors, such as urban facilities, which have influenced urban

: land use, : S _ : :

¢. To 1dentify areas suitable for future land development.

Existing land use. .
Trend on land sub-division activities.

=

Population distribution o
DID (Densely Inhabited District) developrent o
Development of transportation facilities and public facilities.
Trénd of urban development projects, ‘
Land ownership and value.
Population changes. '
Erployment and structural changes,
Trend of industrial activities.
Trend of commercial activities.
Housing stock.
Trend of housing construction,
.- Occurrence of natural disasterjpollution (type, location).
RBuins and cultural assets (king,  location).
Application éf the other relateg Acts.
Development potential of residential, industrial and
commercial areas. .
Position of the plamming area and or the runicipality in the
contexts of the higher level development plans.

¢]

.

.

T O M B R Iy O Q

F-]

3.2.2 Analvtical'Hethbds

L)

(1) Analysis of natural conditions

An analysis of natural conditions such as topographic slape, bydrology,
vegetation, soil and geology is carried out to evaluate an area's
development potential from a physical point of view which has then to be
synthesized with economic and social factors for comprehensive
evaluation. Slope is one of the key determinants for demarcation of
suitable areas for development. An area with 10%-30% slope is
considered marginal for residential development. A study of hydrology
is concerned with water supply, flood and drainage development:, Areas
with geod soil should be conserved for agriculture whieh is shown in the
agricultural land classification map prepared by the Ministry of
Agriculture and Cooperatives. Area with good load bearing capacity are
suitable for building heavy structures. A windrose can be used to guide
land use laysut so as to avoid or minimize the impact of air pollution,
noise, etec, produced by industrial activities. The most commonly used
analytical technique for the analysis of natural econditions is the
“overlay map . technique”.



{2) Historical analysis of urban dévelopment:

This is to analyze the development of urban form so as to characterize a
community. The location of major structures influencing land use such
as trunk  roads, railways, industrial: estates, universities and .other
public facilities are to bé chronologically summarized, together with
maps 6f urban forms at corresponding vears.. . : o

Example: ‘Fig; L-5 Development of Urban Form

1946

{3) Trends and existing conditicons of land use

Existing.land use

As mentioned 'in 3.1.2, éxistihg land use maps are _prépéred by the
Mapping Division at two different scales, one is 1:4,000 and the "other

is 1:10,000. The standard land usé classification used by the Mapping
Division is outlined below. For details, refer to V-II Mapping.

Land Use - : Rai %

Resldential Area

Commercial Area
Governmental Area
Industrial Area

Warehouse Area’

Religious Area

Utility Area -

Recreation and Stadium Area
Livestock

Roads/Sois .

School and Education Area
Rivers, Canal -~ -
Agriculture, Forests and Vacant Area

In the map at ‘a sc¢ale 1:4,000, shop houses are classified but
categorized into commercial area in the map at a scale 1:10,000. In the
land use” plan,’ residential "areas are divided into two to three
categories of low density, meédium density and high density & commeércial.



Industrial:éteagananarehouse aréa,are;Categarized-as:industrial'and
warehouse areas under the same color. Vacant lands available for future

development have to be separated from agriculture and forest use.
Trend oﬂ'land_Sub-di?iéibﬁféétivltlés

Before land is sub-divided futo residentfal lots a ‘development license
has to be obtained " from thé- Lands Departmént.. In analysis of . the
licenses 1issued ‘over the past three to five yeafs with pertinent
information as to number ‘of lots, size of Yot and location, will provide
a base for forecasting the future direction of development, and the
assunption of future housing types. and density,

Population distribdtidn'

When histdtical data are AVailabié;'pfepate.agmap at a scale 1:10,000
showing quinquennial change in DID (Densely Inhabited District) where
there is a density of more than 6. persons per rai with over 5,000

population, together_With:thatFéfHSémi-DiD where the déveloped land
- occupies more than oné third of the area with over 3,000 population.

Example: Table L-2 Changes in Built Up Area

1970 - 1975 1980

DID _' 500 rai 700 rai 1,000 raf
Semi DID 1,000 vai 800 rai 1,200 rai
Built Up Area - 1,500 ral 1,500 rai - 2,200 ral

Demarcation of'DIﬁfénd semi, biD;‘which conétituté éibuilfwﬁ§ érea, ﬁifﬁ
different color pencil on the map by the year of reference will provide

a clear plecture of urban growth pattern for a land ﬁée-:planner' to
consider. Semi DIP is demarcated with a broken line. s

qu_detailéd'population den#ity analysis, the_sfétisticél_;ﬁq&Qratign
district is used for analysis and prepare a dot map and a density map

are prepared as shown below Fig. L-6,  Each dot usually ¥epresent 150
persons which can be adjusted according to the 'size of enumeration
district and its density. Six ranges are use for ‘density map as shown
in Fig. L-7. B T S

When population data in mesh. is aVéilable as shown in Fig. 1.-8, a
density contour map can be made for closer visual examination.

10
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Development of transportation Facilities and public facilitiss

A public urban facility will influence land use to a great extent
depending on its type, size and location. Tramsportation facilities such
as roads, railways and ports are key factors to be considered. Firstly,
prepare a list of facilities (existing and planned) as shown in Table L-
3 and locate them in a map at a scale 1:10,000. For detall, vefer V-V
and V-VI for Transport and Urban Facilities.

Table L-3 Inventory of Public Facilities

Facility Name ' Exisfihg ' Planned
Reads Highway
Railways
"Automobile ' Truck
Terminals Bus
Ports Riﬁer
Sea
Alrport
Sewerage Treatment
- Plant
Waste Disposal = Inecineration
Plant

Dumping Site

Education University
College
Vocational
Secondary

Cultural : Public Libirary

Facility Museum

Religious Temple .

Facility - Church
Mosque

Parks

City Hall

State Hospital

Wholesale

Market

Staughter House

13



Trends of urban development:prqjects-

Show those urban development'prdngts other than the land éub-division
projects stated in b. of this section ang Plot them on a map of scale
1:10,000. : .

Table L-4  List of Urbah'Development Frojects

Project Completed or : Planned
o under Implementation

NHA Housing Project -
Private Housing Project
IEAT Industrial Estate
Private Industrial Estate
Urban Renewal Project

Land ownership and land value
This is to peint out large parcels of land of more than 50 rai QWnéd by

publie 'institutiqns as well as private citizens: by analysis of the
cadastral map and plotting’ghem on the sane map statéd at e.. Thesge

Firstly, prepare a table as shown below and compare the changes 1in
growth rate and sharve percentage among the different areas to analyze
the factors respensible for those changes. The results will provide a
base for3futufe'population Projections. Alse, changes in demographic
structure have to be ahalyzed for estimation of future labor force,
student number and also housing demand.

Example! Table'L-S Population Changes

1970 100,000 83,3 120,000 80.0 150,000 30.0 500,000 14.2 3,500,000
1975 110,000 73.5 140,000 82.4 170,000 30.9 556,000 14§ 3,900,000

1989 . . e L. - -- -- .. -

14



M - Municipal Arvea 1 - M/PA x 100
PA - Planning Avea 2 - PA/A x 100
A - Amphoe 3 - A/C x 100
C - Changwat 4 - G/R % 100
R - Region

In the regional cities public facilities such as state. hospital and
universities temporarily attract people from the surrounding aveas due
to the higher level of services they provide, which makes it_comp11cated
to analyze the statistics. For example, when a baby born in a hospital
of a regional city and gets a birth certificate from the hospital, he or
shé is registered in the city regardless of mother's donicile.
Accordingly, the fertility rate and out migration rate of the city
becomes very high. Special care has to be paid in this regards when
analysing fertility rate and migration rate.

Employment and structural changes

Industrial activities require a certain amount of space and the density
of workeyr depends on the type of work done, The activities can be
broadly classified into three . industrial groups, i.e., primary industry
(agriculture, forestry and fishing), secondary industry (mining,

manufacturing and constructien) and tertiary industry (service). The
primary industry rveéquives a larger area per. worker due to its nature,
e.g, agriculture. The . secondary industry, espec¢ially manufacturing

requires factory space and its space requirement per worker depends on
the type of activity but generally it is larger than that required by
office workers in the tertiary industry.

The balance among the three groups will characterize the future outlook
of a city and shape the land use. Since urbanization takes place on
agricultural land, analysis of employment change in the primary industry
has te be done. Degree of income disparity of agricultural household
against other two industrial group will provide a base to judge a future
trend of agricultural employment. For details, refer to V-IIT Socio-
Economic Analysis.

Trend of industrial productien

Industri%l activity measured by production in terms of Baht or ton,
meter, M”, etc. is another parameter for Industrial land requirement.
When the data are available for the éxistlng industries, analyze these
data by type of industry for land requirement per worker and per unit of
production. Growth potential has to be examined through trend analysis.

If not available, national data from the Ministry of Industry (MOI), the
Board of Investment (BOI} and the Industrial Estates Authority of
Thailand (1EAT) have to be analyzed. However, for estimating the
industrial land requirement in land use planning of the general plan, it
will be sufficient to broadly categorize industries into three types of
light, medium and heavy. Light industries are of those labour intensive
and clean ones such as rice mill, bakery, weaving, clothing, wood
working etc. Heavy ‘fndustries include such as cement, iron and steel,
petrochemical etc. They are capital intensive and polluting types.
Other industries can be categorized as medium industries.

15



Trend of commerclial activities

Commercial activities in terms of employment, sales and floor area have
to be analyzed. When such data are not available,. look Ffor those of
similar cities or changwat, regionals and or the country as a whole and
analyze ‘sales and floor: area. Analysis of the building permits for
comtercial use and the actual employment data surveyed by the R & A

division will give floor area or land area requirement per worker too.
Housing stock

Analyze the housing stock data by type of structure (single family
detached, omlti-family) and building materials use {wooden, concrete,
ete.) and estimate housing shortage. When such data are available as
degree of dilapidation on the stock, analyze the number of replacement
units which normally do not require new plots.

Trend of housing construction

Analyze the building permits for residential use by type, floor area and
materials used. From the total annual wunits constructed, substruct
those replacement units estimated in the above k. Type of housing unit
and floor area will provide a base for ‘estimation of land requirements
for residential use, Saurce of information is the local PWD office or
municipal office. '

Occurrence of natural disasters/pollution

Prepare a list showing occurrence of natural disasters and pollution and
plot them on map -of scale “1:10,000 and investigate the necessary
preventive measures taken by the authorities for probability of future
occcurrence. Source of information is the local PWD office and or
municipal office,

Table L-6 List of Types of Natural Disasters and Types of Pollution
Occurring in the Planning Area '

Type . - Location

........................................................................

16



Ruins and cultural assets

Those ruins and cultural assets designated by the Department of Fine
Arts or the local authority must be conserved according to the
requirement of the respective laws, ordinances and regulations. Prepare

a list of those cultural assets and plot them on map of scale 1:10 »000.

Table L-7 List of Ruins and Cultural Assets

Kind Location

_Ruins
Uncoavered
Coveéred

Gultural Assets
Buildings

Application of the other related acts

Apart from the above Archaeological Objects, Archacological Plades, Arts
and Culture and Museum Affairs Act B.E. 2504, examine if: other related
Acts avre applied to the area such as Act on Area Under Fire B.E. 2476,
Land Development Act B.E. 2526, Public Health Act B.E. 2484, Factory Act
B.E. 2512, Act 6n Canals B.E. 2446, National Park Act B.E. 2504, Act on
Expropriation B.E. 2497 and Enhancement and Conservation of National
Environment Quality Act B.E. 2518 and 2521.

Development potential of residential, industrial and commercial areas

The results of analysis made in items a) to f) and e) to o) have to be
synthesized to evaluate development potential of the non-constraiuned
vacant areas for residential, industrial and commercial uses
respectively. As an analysis and evaluation technique, the overlay map
technique discussed in item a) can be further applied for elimination of
constrained areas and eventual selection of the suitable areas for
specific development. Another technique is called"Weight Scores
Technique™ or "Potential Surface Analysis (PSA)" which quantifies the
value of each cell of lands in grid form and evaluate by use of a micro
computer,

Profiles of PSA are as follows:

Potential Surface Analysis (PSA) is used to analyze the potential for
land development in every area on the map from the highest to the
lowest, by considering information on physical, social, economic and:
environmental conditions.

It ‘is able to=analyze suitable land area for development and {s capable

of evaluating the weight of each information differently and enabling
the planner to select from many alternatives.
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However,if there are too many wvariables, the caleulation may.become
complicated, but they can be fed a easily into the computer for
calculation. : .

PSA is a méthod developed from the siéve mapping technique. It changes
a land surface into a graphic display of the sieve mapping technique.
This change may be made whether it concerned information on the physical
condition,‘economic, social the environment by measuring, then
calculating together, even though the units of measurement of each
factor may be different. ' _

Basically PSA has the following three stages:

a) Détermination of various factors which will indicate locations
for different activities.

b)  Evaluation of the result of the factors on the map,

¢} . 1Illustration of the result of the factors on the map.

Adﬁantages'and limitations of the PSA system:
_a) . Advantages of the PSA System

- (1) For use . in a positive potentiality to give rating as to
suitability of the various land surface for development which
will show the priority of land development.

{2} Is a method to disgest the assumption of policy from che
technical peint of view and is capable of fixing the type of
¢ach development.

(3) Able to adjust in the event that the value of the various
factors or various objectives have changed due to a change in
policy. With the capability in adjusting is able to caleulate
the assumed value and the changed value form easy testing
methods. :

(4) Such above mentioned technique has an all-round capability,
therefore, it can be used in the control of change and can
estimate the outcome  {situation) economically, as, such
technique was based on t presumption, and the forecasting of
avarious factors scattered within the land surface,

(5) Is a technique which can easily respond to change in the
plamning policy by constructing a model of weight rating to
the objectives, being a technique in which the potentiality of
the area can be developed through employnent of a valid and
reliable evaluation.

(6) Able to bring it inte use in making various scales within one
surface,

{7) Can be used at various steps of the lay-out procedure, that

is, during the making of the plan or during the ptan
evaluation, \ :
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(8)

b)

(1)

(2)

The whole process of the sald technique is a process for
fixiag the target, therefore, there is a flexibility in

~arranging the importance of target.

Limitations of tite PSA system

‘Is a technique - for which value of the various factors have to

be fixed, in spite of the fact that fixation of a factor value
may not be done distinctly.

This Cechﬁique is used for seeking the development potential
for land use for each activity separately, meaning that is, it

. is not capable of showing the potential for land use for every

activity at the same time.

Although the PSA system has some weak points, it may still be
considered having sufficient capability in area analysis and
evaluation. Since PSA is a technique with a large amount
offigures involved for calculation, the use of a computer in
analyzing will produce a quick result and is move accurate.

Fig. L-10 shows a schematic" diagram of "PSA and Fig. L-11
illustrates the. concept of computer application. Fig. L-12
and 13 show an example of calculation of weight scores and of
graphic presentation of the result,

3.2.3 Results of Analysis

Results of analysis and evaluation will be summarized in the form of a
map, table and explanatory notes. They are as follows:

Spatial structure and direction of development

a,

Division of the built up area

- existing/on going/new

Division of agricultural land
- - promotion area/non promotion areas

Sub-division projects
- on going/planned

Primary'roads
- existing/planned

Railroads and railread stations
- existing/planned

City.hall, large scale parks, ectc.
- existing/planned

Other large facilities
- public (university/air and sea port/
cémetery ete.)

.- private (factery etec.)

12
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The - above informatioh shown in the map presents a basic framework of the
existing land use. '

{(2) Dénsity Structufe and scale of future built up areas

a. existing bullt up area
‘b, on-going built up area
¢.  future built up area
d. rural areas

Quinquennial ¢hange in poﬁulétion by area éna its density shall be shown
in map and table. _ - .

Areas to be excluded fus habitation avea : with more than 10 rai of
industrial, educational, religious, park, other large scale facilities
and floed plains, ete. -

Establishment of the density of built up areas is commonly done in
either of two ways. : : ' :

i Case ‘study of similar cities.‘thére the  current trend of
- urbanization, . targeted level of residential area ete. are
considered for establishing average density, ' -

11  Assume  future densify structure'éhd-establish"the-sub-
divisienal derity3taking_into consideration the current
density and urbanization trend. ' '

(3) Evaluation of present land use

Out of the four major urban functions of habitation, production
(employmenc), green (reproduction), and transportation, the first three
directly concérn land use. i They are graphically shown according to the
classification of each sector. - ' '

Habitation sector
Classification of residential areas

< old and orderly formed settlements -
- = collectively devéloped detached housing areas

2 eollectively developed multi- fanily housing areas
S planhéd_résidential developient areas -

- . dilapidated, dense and poor residéntial areas

-+ low and medium deusity residential areas

Production sector -

< major industrial areas
-large/small and medium - -

- major commercial -and business . areas
main center/sub-centers

- major imstitutional areas
government eenters, university etc.
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Green sector

- forested aveas :

- river and water front areas .

- major parks laiger than neighborhood park
- scenlc places, rains, cultural assets

- natural conservation areas

Land use constraints

- areas with more- than 30X slape

- swamps, poor sub-soil areas

- flood prone areas

- buried eultural assets areas

- agricultural promotion areas

- forest resérve, scenlc areas etec.

(&) Evaluation of development potentials

Potential areas for residential industrial and commercial development
identified through either overlay method, shieve and/or PSA shall be
shown in.a map accompanied by table indicatlng the respective areas and
locations, ‘

a.. Residential areas rai
b. Industrial areas: : .
c. Commercial areas "

3.3 Land Demand Projection

Based on the results of the analysls and evaluation in 3,2, quantitative
forecasting of future urban land demand will follow. Estimation of
future land use to cope with community expansien and population growth
may be considered from the requirements of each category of land use
activity, since land use has different characteristles and roles

In this section, future land demand will be discussed in terms of the
three sectors of land use, namely the residential seetor,_the employment
sector and the open space sector.  The residential sector is divided
into two to three groups depending on_population density, The
employment sector. is divided into three groups of agricultural and
fisheries (primary), iﬂdustrial(secondary), and cemmercial and services
(tertiary). ~ The open space sector is divided into two groups of
recreational and environméntal. There are two approaches in estimating
the future urban land requirement. One is a iacro app¥oach, that is to
estimate - ‘through - division of the future urban population by an average
urban population density. The other is a micro or sum- up approach, that
is to sum up each category of the land use mentioned above, In
practice, to estimate the future land demand requires the two approaches
to be tried



3.3.1 Macro Aggroach

Firstly, urban population will be estimated by subtracting the estimategd
agricultural populatien from the future targeted population. Then an
assumption has to be made on population density. The simplest way is to
assume an average density of urban area and divide the future urban
population by the average density. - Another way is to assume two to
three densities according to division of the urban areas i.e. built up
area, on going built up area and future built up area.

Built ﬁp area

Density of the built ﬁp:area generally ranges from 15-20 persons per rai
and tends to be stabilized.

On going built up area

Development has taken place in recent years and the area is expected to
have continued. development due to avallability of developable lands.
Density can be assumed in the range of 10-15 persons per rai.

Future built up area

As thegafea is for future devélopment, density can be assumed depending
on the types of project discussed under section 3.2,

In this case,. those industrial lands already located outside of the DID
or one in large scale located in the DID have to be added to the summed
up areas, :

3.3.2 Micro Approach
Residential land

Factors considered for estimation of the future residential land

reqiiremént are economic and social. Economic factor is usually the
financial ability of the future _home buyers. Level of income is
considered a determinant of plot size, and housing type. Social factor
is usually -chapge - in family structure and life style. As economic
development progress as, young labor force tends to out migrate from
rural areas to urban areas where they form a new family, Size of such

new families tend to become smaller. A study flow of residential land
demand is shown below Fig, L-14.

Future incremental urban population is derived from subtractinn present
population and future’ agricultural population from the future targeted
population, Generally the size of agricultural household is bigger than
that of urban household which s now around 5 persons. Also the
dwelling/household ratio is smaller in rural areas. For future estimate

of urban dwelling units, the ratio can be set at 1,
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Fig. L-14

'= 7$iz§ of'HbuSehoiﬁ o

: Future lncremental . s
Urban Populatlon . :New 9“1:3 <
Foture - : ,,.- R I ol
Population . Dwelling/Household
. - ] Ratio
¥ Present Population
£ éh&rtage
Housing Stock
: Breakdown
1 by Type of |«
Housing
Land Value -
Y
_ o : . Net Plot
Income Levels | | size by Type o
: . ' V Distribution of Type
Net/Gross anyorSlO"-Rate'*——fJ:E?—‘*'by'Dehéity Zone ypr
Semi Gross
Residential
tand

1. Householad income surveyed by the R&A diviSLOn shall ‘be
classified into’ the three ‘groups of low, medium and high,
" income. 1t is generally said that the cost of housing in
effective demand should be ‘around 2, 5 times ‘of annual income"
or iraXimum allowable 1nstallment of 30% of monthly income of

homie buyer. Therefore the level of income tells the
~ affordable type of housing of horie buyer - from flnancial view
péint. = Housing ‘type is classified into .two, i.e.: single

‘family detached unit and multi family unit. Single family
unit is usually owued by the high income group and located in_
' low density zone. - On the other hand, ‘more low and medium
income  groups live "in multi fanily unlts which are generally_.
_;located in mediwn and high density zZanes. At present there .
is no standard definition of density classificatlon but ; the
following can be tentatlvely used as guidelines for future

planning.

Low.déngify_zqne below 10 persons per rai
Medium density zone 10-26 "
High density zone 20 up
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-+ Surveys on ‘land value, land_sub-divisiOn_licenSes_and,building
.‘fpgrmitsrwlll_indicéte theffuture_likely size of plot. .After
~éa1culat£9nf_¢f the . tetal plot areas, . it :is necessary. to
tqnvqr:_thefareas iqtp'the_semilgross,apeas which . exclude
‘thése areas. for industrial, educational, religious, park and
- other public facilities which occupy more than 10 rais,

Commercial land

Commercial land “includes such activities as retail, wholesale .and
general business. - There are two approaches in estimating commercial
land, - They are macroscopic approach and sum up approach. . As the scale
of commere¢ial activity is correlated with the population in the planning
area as well as in.the ‘sphere of commercial influences (market), it is
Hecessary to compare with other' similar cities in terms of number of
shops, sales, and areas from the macro view point. This approach will

The following 1is just an example, and needs to be replaced with Thal
data. ; : N :

Table L-8 Per Caplita Commercial Area Requirement

Type of City - . ‘Per Capita/P.A. = Pper Capita/Municipal
Metropolitan  15-20m 26-30
Regional city. . 10-15 m- 15-20
Changwat capital - 8-12 m 10-15
Comsmercial city 6-10 m 8-12
. Industrial city-  4-8 m 6-10
Dormitory city - " 2-5 m 3-6
Ayefage 10 m 15 m

As to retailihg, the floor area requirement can be estimated as follows,
if data aréa available. :

Daycime o Per Capita Share of
Shopping population X-Shopping_ex’pendituré % Local consumption
. : Arount of Sale per Yyear per m

Another metﬁbd is to estimate commerclal land requifément_.based ‘on
future employment discussed in 3.2.2.4.

Future Per Capita

Commercial = Tertiary Industry Ewployment x Floor Area =
Land - Average Storey of Building x Building Coverage Ratio

Por cépiga inOf éréé Qiflftange:ffom 10 m2 to 20_m2‘and_the a#erage
number. of stories depends on the .size of city. .Except for Bangkok,

prqbably”an average of 2 stories can be used with building coverage
ratio of 70% - .
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The available DTCP standard for simple caleulation of 16 shéphouse per
1000 jivhabitants and 16§ workers per rai should be used as a‘ basis and
check with the existing figures of the city under study. If data are
net available, look for those in a similar city or the Changwat .

_ . : . .

3.3.3 Industrial land

There are two approaches. The . first is based on the projected
industrial outputs and the second is based on the projected industrial
employment, ‘ '

a, Industrial output approach

Industrial _ Total outputs

. 1 :
Land " Outputs per 'm X 1-Public Space Ratio
.b._ Industrial employment approach
Industrial = Employment number x per cagita X 1
Land ' area m 1-public space ratio

The above land productivity and worker density depends on the type of
industry. Heavy industry category usually achieves higher land
productivity with less worker density due to capital intensive type of
operation. " On the other hand light industry sector is land productivity
is lower with higher worker density. Normally, as  industrialization
progresses, density tends to become lower due to structuial change  from
labour intensive industries to capital iutensive ones. An average
density standard used for Litchfield/DTCP is 20 workers/rai, while IEAT
uses 16 workers/rai. o

The draft of the Bangkok Metropolitan General Plan uses the following
classification and densities,

Table L-9 Density of Workers

. Density/Rai
Size Classification I e I
' 1983 2001
Service {less than 10 workers) "~ 38 23
Small scate (11-49 workers) 32 19
Hedium scale {50-499 workers) 26 16 -
Large scale (500 up) : 28 n.,a,

3.3.4 Agricultural Land

Urban growth tends to reduce the amount of agricultural land. As stated
earlier, ‘the balancé will characterize the city.  Basically it is
necessary to conserve good agricultural lands of the land reform area
and irrigated areas with high agricultural productivity. Such areas are
important not only to serve as a main source of supply of fresh food to
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the adjacent urban community but also as a kind 6f open space in the
urban environment. = As teo the extent of change in land use of other
agricultural land, this depends on the needs of the urban papulacion as
well ‘as the willingness or not of agricultural héuseholds to continue
farming for the foreseeable future (5 to 10 years). Therefore it -is
desirable to conduct an agricultural household. survey to understand
their intention. and estimate the necessary agricultural lands to be
maintained. . . : S :

3.3.5 Reereation and Open Space

Such reereational Space requiréements as- parks, zoos, sports fields are
determined on the basis of separate studies. The recreational needs of
a community varies by 1its population size, location and role in the
Changwat or the region. Privately owned and managed facilities such as
golf courses, leisure lands - safari and crocodile farms are also

included in this category.

Open .space ‘is defined in the Town Planning Act as the area of -land
specified in a general plan or a specific plan as a mainly free space
and for a specific purpose.. Such spaces as green belts, buffer zones,
lakes and rivers aré included in this category. Determination of space
requirements for these uses will depend on locally established criteria
and considerations relevant to the purposes.specified.

For details, fefer to the Volume VI Urban Facilities.

3.4 Land Use Planning

Based on the outputs taken from  Section 3.1 through 3.3, the work
proceeds to the formulation of a draft land use plan which deals with
setting up of goals  and objectives, plamning framework, land use
policies and layout. :

3.4.1 Setting Up of Goals and Objectives

Urban ‘land use plan has to be rational and harmonious with the
activities of agriculture, forestry and fishery of the surrounding areas
and to be compatible with the goals and objectives of the communi.ty
which aim to provide a healthy and cultured urban 1ife and  to allow
functional urban activities, Each city has been formed through the long
historical evolution of its patural, soctal and ‘econemic conditions,
which are its background,

Urban land is not a mere composite of physical structures but is

considered as a social and ofganic wunity, Therefore .those various
factors which have developed the city have to be well considered in
formulation of a city plan, . Arbitrary planning without due

consideration of the above historical background will not help the city
be developed properly out vather will spoil its sound growth.

To set up the goals and objectives of a . Land Use Plan requires
consideration of the main problems of the urban community . and
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development issues facing it as well as the roles: expected by the
various levels of development plan such as, the National Ec¢onomic and
Social Development Plan, Regional Devélopment Plan, Changwat (province)
Stxucture Plan, and Municipality Development Plan or Sanitaly Pistrict
Development Plan,

Goals and objectives aim to solve urban problems and prepare for future
expansion of the urban ‘areca, by primarily considering physical
development. They are expressed qualitatively in the form of planniug
ideas and/or a future image. ' On the other hand, setting up the socio-
econonic framework is a quantitative task which helps more concyretely to
realize the above future image contained in the golas adn ébjectives.

3.4.2 Land Use Poliey

The land use policies shall deal with the following matters:
(1) Natural conditions

Outline the land use policy taking .inte consideration the
charactéristics of natural conditions. ‘The result of andlysis the urban
natural structure composed of river system; topography and geology will
indicate the future direction of land use from the natural conditions of
a city. Policies on prevention of natural disasters such as floods,:
land slides and land subsidences .as well as preservation and
conservation of outstanding natural environment ineluding natural scenic
beauty shall be formulated.

(2) Historical c¢onditions

Outline the land use policy viewing the individual character of the city
which has been shaped through its own history. Take into consideration
the historical changes in the spatial structure and land use, direct the
future land use based on the proposed urban structure and formulate a
conservation policy to conserve the townscape gualities of the city.

(3) Urban spatial structure

Based on the land use framework discussed in the above (1) and (2);
outline the land use policy viewing from the future urban structure
which can be grasped from the transportation network and configuration
of the proposed urban development projects.

(4) Density plan

Based on the analysis and evaluatien of 3.2.3 (2), a density plan shall
be formulated. In this case, the future housing demand and thelr types
have to be considered. K '

{(5) Lajout'plan

From the result of evaluation of the present ' land use and evaluation of
development potentials of the major land use categories, state the
policy of setting ¢enters and sub-centers for commercial and business.

As for industrial areas, a policy has to be dirécted to either reduction
or expansion of existing industrifal areas and 1aying out new industrial
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areas. Concerning residential areas, the policy has to be directed to
laying out the zone by density as well as the one for conservation,

3.4.3 Layout

Though the major objectives of a land use pPlan are to secure functional
urban activities, safe and convenient urban life and urban amenity,
there are some important peints to be considered for the formulation of
a land use distribution plan, : :

(1) Residential areas

In the existing built Up area, population density is stabilized and/or
going to be stabilized. However the area has such problems as nmixed
land use of shops, offices and factories and environmental conflicts by
“high rise buildings. Change in housing type by réplacement sometimes
results in change in density. It is one of the important issues in land
use planning to conserve good residential areas and to improve ‘or renew
dilapidated areas. With these factors in mind, residential areas are

In the on going built Up areas, necessary infrastructure and public
facilities are generally insufficient. Accordingly it is not desirable
to allow inérease in density without apprepriate control, In accordance
with the level of development of Infrastructure, the area should be sub-
divided by density.

and is developed rainly for detached single family housing. 1If an area
lacks facilities for convenience in daily 1ife, it is considered
necessary to induce a relatively large scale sub-division project in
strategic site, Such sites should be located in non swampy area and
free from pollution and danger of natural calamity. When the area is
far From the ‘existing builg up area, it:should be guided to develop a
community with at least 8,000 Population which is considered reasonable
to establish an elementary school.

(2} Commercial and business areas
CBD

Primary commercial and business facilities generally tend to locate in
the central district of a city due to its easier accessibility and form
2 so called central business district (CBD). Taking account of future
spheres of influence in economy and daily activities, a district has to
be delineated for CBD where there is space to allow agglomeration of
commercial, business, social and cultural facilicies, And in a an
district where there are high density commercial and business facilities
and public administrative facilities, considerations shall be made not
only for functionality and convenience but also for urban amenity, which
could be realized through aesthetic arrangement  of public facilities
including relaxation space for citizens. For this purpose, successive
works are required for formulation of the specific plan for such areas
as above,
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Sub-center _ : .

For convenience of wurban dwellers, sub c¢enters have to be
proportienately distributéd where commercial activities at district
level will be concentrated.

Distribution district

It is- ideal to locate and relocate cargo dlstrlbution activity
collectively along a highway in suburban area when such highway is
planned to be developed. _

(3) 1Industrial area

Hlstory of industrial area formation varies by city and pattern of
industrial location also varies by type and scale of industry,
Therefore industrial area distribution plan requires the following
considerations. :

Existing industries in urban area

As dindustrialization proceeds, each industry tends to change
qualitatively. On the other haud the needs for expansion of residential
area take place. Therefore industrial areas in urban area should be
classified into two categories e.g. one for the area to be strictly
preserved for industrial activity and another for the area te be
promoted for c¢onversion into residential area. Such local iundustries as
traditional handicraft industries which are particular to a city and
located in the residential area must be protected by designation of
areas as industrial conservation while efforts will be made to improve
the living environment as a whole,

New industrial area

Taking into consideration the needs for future industrial developmént, a
careful study must be made in such manner as shown in the Fig. L-15.

{4} Recreation and open space

The area coming under the category of recreation and open space will be
no less than 5 rai and its area requirement and location are determined
by a separate study as stated in 3.3.5. Open space used as buffer shall
be laid out systematically between the residential and industrial and
commercial land uses for maintenance of urban amenity and prevention of
disasters,

(5) Transportation
Land use planning and transportation planning are closely related.
Particularly from the functional point of view, the following

considerations are requirved.

~a. Commercial and industrial areas are directly connected with
the primary road network,
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When a road is estimated to be overloaded bj_industrial and
through traffic, a by pass road should be planned to allow

smooth traffic flow and avoid negative impact on residential
area. . -

In the residential area surrounded by the primary roads, the
interior area should be planned not to face through traffic¢.

Commercial'area in the central district should have detailed
transportation facility pPlan taking account of estimated
tratfic of people and cargoes and floor ‘area of the buildings,
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3. & A Coordination with: the Concerned Aaencies

. Fox' ensurlng successful COntrol and implementation of the land use - plan,
coordinatién on policies, plans and projects of the' concerned agenéies
is requirved at the director level prior to drafting a land use plan.
Main agencies concerned with. infrastructures and utilities are DOM, PUD,
PWWA, 'PEA, EGAT- and: those: concerned with land use are local authority,
MOAG, MOIs MOG, EB, BOI and DOL. 1In this stage, a conceptual tayout
- plan prepared in 3.4.3 will: be  presented together with the list of
policies, plans and progects of each agencies. R R

Second result of coordinatlon at a higher level will be made on the
-draft land use plan at a later stage.

3.4.5 Compilation of the Draft Land Use Plan

The outputs of the pfoteeding sections shall be compiled as the draft
land use plan which 1s cowposd of the following matters.
Purpose of preparation and making of the General Plan
Objectives of General Plan .
~ Physical features of the community :
Princxples and/ox patterns of future land use
Classification of future land use (see Table L- 10)
Land use map
Land use regulation

v Y - P T ol
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Table L-10 Classifioatibh of Land Use Plan in bTCP

1. Preservation Area for " biagonal yeltow strip
Residential Purposes _ T

2. Low Den#itr Residential Ares Yellow

3. Medium Oéﬁsity Residentiat Arca Orahge

4. High Densiiy Residential Area Dark Brown
5. ~ Commercial and High Density Red

Residential Area

6. Industrial and Warehouse Area Purpie

7. Specific inddstrigi Area : Light'ﬁurple
&. Harghouée Area . Vialet
T 9. Rural and Agricdlfurai Area Green
15. Preéervaiibn Area for Rural Green stréip on white

. and Agricultural Purposes
1t. Agricultural Land Reformed Acea Broun strip on green

12, Open Space for Recreation and 'Light Green
Conservation of Environmental Quality

iz, Educational Institution Area Dark Green

14, Open Space for Conservation of Light Blue
Environmental Quality and Fishery ' '

5. Conseivation of the FThaij fdentity, Brown
Art and culture Area

i6, Religious Institution Asea Light Grey

17. Governmental Institutfen, _ Blue
Publtic Ltility and Facility Area
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CHAPTER 4

PRESENTATION

4.1 Planning Boundary

Topics to be presénted to the DTCP Sub-Committee Board, the Provincial
General Planning Advisory Board I, and to the public (Public Hearing I)
“include the following items: '

(1) Existing land use and its. patterns, present condition and its
problems.

(2) Physical constraints and trend of urban growth.

{3) Planning boundary to prevent the future possible problems and
to support the expansion of urban growth in the target year.

Presentation Maps and Plan include: Administrative (Tambon) B0undary

Map, Existing Land Use Map, Future Direction of Urban Expansion Plan,
and Planning Baundary Map for Preparation and Making of General Plan,

4.2 ‘Draft Land Use Plan

Topics to be presented te the DICP Committeeo Board, the Planniag
Coordination Committee, the Provincial General Planning Advisory Boarg
I1, the public (Public Hearing IT1), and to the Board of Toun Planning
include the following items:

(1) Planning boundary.

(2) Objective of General Pilan; planned population and population
density. .

(3) Physical features of the community; existing land_use and its
Patterns, physical constraints and trend of urban growth,
crucial problems of the community, and development projects,.

(4) Purpose of Preparation and making the (General Plan;
Objectives, Policies and Measures.

(5) Principles or patterns of future land use.
(6) Classification of future land use.
(7) Land use regulation.
Presentation Maps and Plans fnclude: Planning Bbundary Map, Existing

Land Use Map, Future Direction of Urban Expansion Plan, Development
Potential of the Area Map, Future Land Use Plan, and Proposed Road Plan,
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4.3 lLand Use Plan

Topics to be presented to the Local Office and Operation Officer for the
exhibitions on seminars of the Enforcement of the General Plan
(Ministerial Regulation) include the following items:

(1) The purpese of the preparation and making'of thé General Plan,

{2) The General Plan Boundary.

(3) The Plan prescribing the use of property as <¢lassified.

(4) The Plan showing cOmmuniéation and transport project.

(5) The details accompanying the plans.

(6)'The policy,' measures and metheds of implementation of the
General Plan.. ‘ :

Presentation Maps, Plans and Figures include: General Plannlng Area Map,
the Plan prescribing the use of property as classified, the Plan showing
communication land transport project. The figure showing the use of
land and building in a different ways according to the enforcement of
the Ministerial Regulation.
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CHAPTER 5

REVISION

Enforcement of the General Plan shall be caused by the issuance of the
Ministerial Regulation, Within the General Plan boundary, no person
shall be permitted to use the land in a different way froem that
prescribgd in the CGeneral Plan nor act in contravention of the
prescription of such Ceneral Plan,

The procedures for the revision of the General Plan every 5 years are as
follows:

(1) Every & months,__planning 6Eficers. officers from the
Programming and Evaluation Division, or lecal officers will
collect, compile and evaluate data concérned i.e. Developmrent
Policy and Plan in various levels, and urban change and growth
etc,

(2) 'The meeting of Provineial Planning Advisory Committee 1 and
Public Hearing I may be held to get more data and public
opinion when it's time to decide whether the General Plan
would be revised or not,

(3) All the ébove‘”décisions; information and evaluation may be
submitted to the Board of Town Planning for Approval.

{(4) In case of revision of the General Plan, existing conditions
of the General Plan area i.e. physical, socio-economic, land
use and transportation have to be updated and comparatively
analyzed, :

{5) Land use, transportation and communication system and land use

regulation are the major items for the revision of General
Plan.
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Fig. L-16 Revision of General Plan after
5 Year~Term of Enforcement
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