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PART 11
STUDIES OF TECHNICAL IMPROVEMERTS

Technical improvéments in DTCP have been proposed by considering the
organization's responsibilities and the level of technical capability
required. With these improvements, DTCP will be better equipped with
‘the tools necessary  to provide assistance to local governments on’
urban problens. However, this study should be seen as merely &
starting point for achieving technical improvements over the long
term. The three important items discussed below should provide the
foundation for DTCP's improvement program

Improvement of Planning Techniques and Formulat;on of Manuals
(Chapter )

As Thailand's leading city planning agency, DTCP is increasingly
required to establish & more rational city planning process to be
accepted by the various agencies concerned, not only by local
governments but also by other central agencies involved in city
planning and urban development. DTCP has been aware of the necessity
of adopting appropriate analytic and planning techniques in the
preparation of general plans. At this stage it seems important to
establish a dtandardized city plannlng process by integrating and
streamlining DTCP's current planning activities, and by preparing a
set of manuals describing standardized procedures and techniques.

New Implementation Techniques (Chapter 5)

A well-prepared general plan has little practical meaning unless

implementing measures are institutionalized. The term
"implementation" in city planning, however, has two different
meanings. One is the enforcement ({e.g., land use control) of

statutory plans and the other is the execution of project plans. A
general plan by its very nature belongs to the former category, but
the latter is recognized to be equally important for the
strengthening of DTCP. Studies to identify methods to improve
implementation techniques should consider the following:

1. Strengthening practical enforcement measures of land use
control {e.g., zoning, building control) in responge to urban
problems.

2. Exploiting and coordinating all measures avallable for
controlling and guiding urban development, including
taxation, investment incentives, and land regulation.

3. Institutionalizing implementation measures for integrated
urban area development and controlling urban sprawl by
restricting infrastructure expansion.



Eétablishing a Common Database System {Chapter "6) '

The. city plannlng process requires various: kinds of data and
information. Plan preparation involves a series of activities to
synthesize this planning information, . DTCP: ‘currently collects a
substantial amount of data in the plannmg ‘Process and thése" data.
should be efficiently stored and managed to utilize them effectively.
-Indeed, the establlshment of a common database would play an’
inportant rele in dimproving the. ratlonallty of‘ city plannxng 1n'
Thailand. : .

IT-2.
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I  IMPROVEMENT OF PLANNING TECIMQUE’S AND THE FORMULATION OF MANUALS

u 1 Integrated City Planniug Approach

-The establishmont of‘ a- standardlzed plannlng process to: stream] ine
_DICP s act1v1t195 could 31gn1€1cantly contribute to solving the
..problems 1dent1fied in the preceding section. - Almost all- of DICP's
planners are aware of .the appropriate  techniques. for data collectdion,
analysis, and plan formulation, but many: planners in the. different
d1v151ons that participate in the preparation of general plans are not
aware of the necessity of following a standardized process in the
preparatlon of a general plan. The approach described in this saction
is 1ntended to provide such a baseline planning process to aid in the
'standardlzatlon of DTCP 8 plannlng act1v1t1es :

Q 1.1 Obgectlves of an Integrated Approach

A c1ty plan nust be easy to understand if it is to form the basis of a .
societal consensus.. Thus, the ObJGCthES, process, and. methods used
-should be clear, and the plan ‘should: be expressed in quantitative
terms, to the extent p0351b1e To prepare a persuasive .city plan that .
can effectlvely promote the public welfare, it is vitally important to
establish a’ standardized city planning system with technical 'methods
and plannlng standards ‘based on studles of actual phy51cal and
socioeconomic condltlons : :

To attain the above mentioned obgectlves - the Tollowing measures
' should be 1mplemented . :

- standardlzatlon of plan contents to encompass an’ 1ntegrated
. physical plan, including bath social and economic elements; -

- clarification of the various steps in the plannlng process,
with the.output of each sfep and the necessary data clearly
.Spe01f1ed' :

'—_ standardization of the detalled analytlcal, methods used at

.+ each. step of the planning process;

- ‘establishment of- planning standards and guldelines for
' reference in analy31s and: planning;

o -spec1f1catlon of common premlses for establlshlng goals and
- objectives;

- . improvement of coordlnatlon among planners in- dlfferent

- gectors and with those in other dgencies; and

- establishment of a common c¢ity planning database.

-'Each of Lhese measures is - con31dered below.

Sl 2 Standardlzatlon of Plan Maklng Act1v1t1es

Based on various case studies for sectoral standardlzatlon, sevéral
-isuggestions for standardlznng the process of preparlng ‘an 1ntegrated
physical plan can be made.’



Standard Contents

An integrated c¢ity plan congists .of a 1and_use‘plan; a . transport
facility plan, and a plan for other urban facilities.  Together, these
plans cover all planning fields. If necessary, district qontrol-plans
- and plans for urban development projects can be -added as-implementing
measures. The target year is set approximately 20 years in the
‘future, with an intermediate  target year set 10 years ahead. The
scale for presentation of the plan is usually from 1:10,000 to
1:25,000, depending on the size of the planning area. -

An integrated physical plan includes the following:
Land Use Plan
- Location plan for urban areas and conservation areas.

- Designated .land  use (e.g., residential, commercial,
industrial, or institutional) in urban areas.

Transport Facility Plan

- Road/streeﬁ-netwdrk plan. :

-. Location plan for road-related facilities.
- Plens for other transport facilities.

?ian for Other Urban Facilities

- Plan for parks and open space.
- Sewerage/drainage plamn.
- Location plan for key facilities.

Standard Procedure

Figure 4-1 graphically illustrates the analysis and planning
procedures for the preparation of an integrated physical -plan.

Plan preparation starts with determination of the planning area. When
a revision of an existing city plan is prepared, -the existing planning
~ area can be altered to reflect any recent expansion of the urbanized
area. After the city planning area is determined,. the map . is updated.
Based on the updated wmap, all necessary data are collected and
existing conditions are analyzed. Conditions considered include the
" area's socioceconomy, land ure’, and urban facilities (including
transportation facilities). ' -

The planning process from the setting of goals and. objectives to: the
determination of urban policies and future urban structure is a
process that should involve elaboration of the city's future in
guantitative terms. This process has frequently heen based on the
arbitrary judgments of planners or. on uncertain planning standards.
To increase rationality, a rigorous planning process should be
established. - : -



Determination of City
Planning'Afea

Conditions

¥
-Progectlon of Future
Condltions

v
. qettlng of Goals
and Objectives

Analysis of Existing .]

, 1
Coordination with
Other Plans

Establishment of
Socioeconomic
Framework

Determlnatlon of Urban
P011C1es and Future
Urban Structure

La
- .. "
Formulatlon of Land Use,
Transport,  and Urban

Facllity Plan

Fig. U-1 AWALYSIS AND PLANNING PROCEDURE FOR
INTEGRATED CITY PLANNING

Standard Output from Each Plaﬁning Step

Suggestions. for the prlnc1pal output of each planning step are
summarlzed below.

Determination of City Plahhing Aren

- Map showing boundary of c1ty plannlng area (1 10,000 -~
1:25,000) -

- - Documents precisely delineating boundary lines such as
adininistrative boundaries, ‘roads or other fac111tles, or

“natural features (e.g., a river)

- Geheral map of city planning area {1:10,000, 1:4,000)
-~ Land use map (1:10,000) .

- Building use map {1:4,000) _

~  Administrative boundary and place name map (1:10,000}

Analysis 0ffExisting'Conditions

Socioeconomic System
- 'Population by zone
- Employment by sector and by zone



~ Number of households by zone
- Number of establishments by sector ‘and by zone
- Population growth trends in the plannlng aresa’

Land Use System

- Population density by zone

-~ Land usé classification

- Boundary of urbanized area

- Urbanization trends ‘

- Relationship’ between populataon den51ty and land use

- Relationship between employment distribution and land use
-~ Evaluation of urbanizatlon potential by zone

Transport System

- Physical condition of tranbport fac111t1es
« "raffic-volume on wain roads .

- Utilization of other transport facilities -
- Traffic. ac01dents

Other Urban Fac111t1es
- Physical conditions of facilities
- Utilization of facilities

Projection of Future Conditions

Socideéonemic'System‘
- Total population
~ Total employment by sector

Land Use System

- Land reguirements by use
- = Boundary of urbanized areas
-  Population and density by zone.

~ -Employment by sector and by zone

Transport System
- Traffic Volume on main roads

COther Urban FaC111t1es _
- Demand for urban faC111t18$

Typlcally, total population is flrst pro;ected and then the
projections are checked -feor reasonableness After' feasonable
projections of total population are made, other variables can then be
projected. :

Setting of Goals and Objectives

- Main functlons of the c1ty" ‘ :
- Plannlng tasks required to achleve goals and obJectlves

Establishing the SOClOGCOﬂOElQ Framework

- Total populatlon' :
-  Population by sex and by age group



-~ Number of households
= Total employment by sector

Determination of Urban Policies and Future Urban.Structure

- ' Scale of future urban areas
- Policies for +the location of future wurban - areas and
‘conservation areas . .
= “Policies for urban development  and redevelopment
.~ Policies for the developwent of the transport system:
'_4"P011c1es for conservation of the natural env1ronment and for
the  development of public open space
Lo Policies for improving the dtalnage and Sewerage system and
rivers
- P01101es for the development of other urban facilltles

Formulatlon of Land Use, Transport and Other Urban Fac111ty Plans

Land Use Plan

- Population and density by zone

= - Employment by sector and by zZone

< Areag by use . -

- Location plan for urban areas and conservatlon areas -
L D651gnated 1and uge in urban areas ‘

'Transport Plan :
. Projected traffic volume on ma1n roads
- : Road/street network plan
- Loecation plan: for road- related facilities
-~ -Plans: for other transport facilities.

Other Urban Facilities Plans
- . Catchment area for drainage
- Sewage/drainage: plan
- Plan for parks aid open space
- .= Demand for key facilities
R ;Locatlon plan for key fac111tles

Standardlzed analyt1cal ‘methods and plannlng standards are descrlbed
in the sector manuals.

Standard Premlses for Goals and Objectives

ClLy plannlng goals and obJectlves mlght be established by considering
the follow1ng._ .

- p031t10n and role of the c1ty in the province or the nation;
"= principal:economic activities;:’

—. . special gocial considerations in planning (e g., the ex1stence
- of university, religious, or historic propertles) and
s ‘sp601al natural characterlstlcs. :

'Partlcular plannlng tasks depend on- goals and obgectlves but
examples would 1nclude'



. strengthenlng ‘of function as prov1n01al capital*
- promotion of industrial activities;

- conservation of historic areas;

- prevention of floods; and

- reducing the populaLlon growth rate.

" Coordination Amwong Seotors

Planners worklng in each of the sectors should share data and 1n31ghts
regarding socioeconomic variables, the a1str1butlon of population and
employment, urban policies, and urban structure. And, of course, any
plans and projects of mutual interest should be dlscussed regardless
of. which agency is responsible for- 1mplementat10n For example,
agricultural development plans, road construction projects,. and urban
utility plans implemented by one agency would be of interest to other
agencies.

Common Database

The detailed structure of a common database is described in one of
the sector manuals. For the development of such a database, basic
city planning data must be identified and collected periodically in
standardlded formats.

4.1,3 Development of & Manual for Integrated City Planning

The integrated city planning manual provides general guidelines for
preparing an integrated physical plan, with the details left to the
sector manuals. -~ This manual descrlbes the nature of city planning,
summarizes the sector manuals, and addresses programming and
evaluation issues, : : ”

The Nature of City Planning

The previous sections of this chapter introduced an-integrated
approach to city planning, with emphasis placed on the standardization
of plan-making activities and the need for coordination among sectors.
In addition, the timing of periodic revisions of plans is described,

Summary of Sectoral Manuals
The sectors are the following:

- mapping;.

- soc1oeconom1c analysis;

‘= land use planning;

~ transport planning; and -
- urban facilities planning,

Fach sector manual considers’ the (a) substantive contents of work in
the sector, (b} methods and procedures, - {(c) interrelationships among
sectors, and {d) presentation of results. : _



programming and Evaluation Issues

The_prOgramming and evaluation part of the integrated manual includes
thege elements: :

- Programming of Work Plan;

- Preparation of Development Investment Program; and
. Bvaluation of City Plan.

The-programming of'the work ‘plan should be based on & standard
agsignment of sector tasks., The second element explains how to
prepare an investment program, a package of interrelated projects
within :a deflned plannlng area. The last element considers methods
for evaluatlng an entire city plan as well as its component. projects.

'Technlcally_defenblble project evaluations (feasibility studies} are
vitally. important for “obtaining a social consensus for the
development.investment program.

%ubaects for Further Studles

ThlS 1ntegrated c1ty plannlng manual ‘along with the sec¢tor manuals,
was 301nt1y produced - by the Thal and. Japanese study teams. It has
‘been - prepared undér the severe time constraints of a JICA Study. The
next step is to rtefine this manual and then have DTCP off1C1ally
approve it. To reflne the manual, it is recommended that the process
'proposed 1n the manual be applled in several trial cities. :

4.2 Hapging

4.2, 1 Proposed Improvements

Maps produced in the Mapping D1v151on are. principally used for the
preparatlon and. enforcement of general and specific plans. As a
congequence, the maps must  meet the. requirements of the planning and
. engineering divisions for such plans At present, however, the Map
Division is limited in its capabilities for the reasons dlscussed in
Chapter 3 {e.g., a shortage of modern equipment) .

Clearly, a prerequ131te for improving general and specific plannlng is
to-improve the maps that underlie the planning process. Such
“improvements in mapplng are p0551b1e if the recommendaticns described
-below are 1mplemented

Streamlining the Mappihg Process

The mapplng and data collection process should be streamlined to
addreqs Lhe problems of confUS1on, inaccuracy, and inefficiency.

'Articulating-Hapmaking'Procedures
Aftlculated mapmaking procedures must be eStablished in the Mapping

Division to assure that all mapmaking ‘activities can be systematized.
The general procedures for mapmaklng shown in Figure 4-2 are proposed.
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‘In addition,: spec1f1c procodures for base map production using aerial
photography and ground surveys are proposed in Figure 4-3,

Technical.Improvements in Mapmaking
Need for Permanent Control Points

Improving the “control survey" is  most crucial. Control surveys. are
conducted for orientation of aerial photographs (aerotrlangulatlon)
and. for use as control points for field editing. In the case of non-
‘aerigl photographs napping procedures must be carried. out in the
field. ' ‘

if - horlzontal and vertlcal control p01nts have been clearly
establlshed in ‘the planning area, subsequent surveys and editing can
be conducted. nore. efficiently, Unfortunately, control pomnts have
generally not been established. 1In. field surveys:conducted by DTCP,

the coordinates used are assumed or guessed rather than definitively
determined. Further, in'many cases they are not cross-checked with
the natlonal control survey system. Field surveys are relatlvely
costly : and ‘time-consuming and involve a large outlay of manpower.

Moreover DTCP has not establlshed the necessary permenent monuments.

However, there are many advantages in having-a recoverable network of
control p01nts available for future use Therefore, it is’ proposed
that monuments be establlshed for use as control points. Also, it is
recomnéended that computation systems of the ‘required accuracy be
developed : :

-'New Equipment for Surveying and Data Processing

Improvements, in surveying and data processing for mapmaking are
pr1nc1pa11y aependent on the avallablllty of new equ1pment DTCP must
be determined to make progress in acquiring the necessary equipment.
In thig study, it is recommended that personal computers be used for
implemeﬁting the leveling net adjustment method.

Map Presentation

Maps should present planimetric features ddentifiable on, or
interpretable from, aerial photographs. At a scale of 1:4000,
planimetric features can be clearly shown and are readily
recognizable. In addition, maps with such features as contour lines,
' spot' elevations, and symbols 1dent1fy1ng important facilities  can
provide more information for analysis of the topography of the
plannlng area. : :

Maps should also show symbolv if the nomers used are not well-known.
Inked symbols, lineweights, letters, and numbers should be
'standardized ' - e ' :
*Improv1ng the Accuracy of Land Use Data

=In addition to mapmaking, the Mepping Dlvision is responsible for the
‘compilation of land use statistics by area. Although this task 1is
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‘quite- time-consuming, it provides data that is indispensable for
planning in the various sectors.

Improvement of the process for compiling land use data is crucial. Of

- course, there is significant potential for time (and cost) savings by
reducing ' the hours required for this time-consuming task. However,
more importantly, the quality of planning will improve if the database
on which: planning is based can be improved.

The methods for measuring (land use) areas on a map are as follows:

1) The. area may be calculated by leldlng the tract into
triangles and rectanglesg.

2) The area of the tract may be traced with a planlmeter

3) The area may be estimated by making calculatlons based on the

" coordinates of the corner of a polygon tract.

4} The aréa may be estimated from the double meridian distance
~ and the latitude of the sides of the tract.

5) Finally, a graphical collection method may be employed.

 The Mapping Division is currently using methods 1), 2), and 5.
" Method 3) is the subject of a case study below. Appendix B-1
provides a review of metheds 2), 3}, and 5).

4.2.2 Summary of Case Studies

‘Ag shown in Table'uél,'several case studies were conducted to evaluate
the proposed improvements in mapping procedures.

Table 4~1 CASE STUDY SITES AND MAPPING
PROCEDURES EVALUATED

Mapping . : Case Study T o . : Case Study II

Procedures i -

Evaluated . Lang Suan. Song Phi Nong Krabinburi Chiang Hai Bangkok

Map making - Pﬁdtogram— Ground Phot?gram~

{Procedure) { metric i survey _ petric

method ) nethod . method
(Engineeriﬁg) ' Control survey | Leveling net Electronic total
) : ' " | adjustment station

using personal
computer;

Hap contents

L.

{Map presen- | Map contents Map contents |- Map contents Map contents
tation)
- - - N
Data Measuring " | Map contents Measuring
generaticn | land use areas ‘ 1a?d‘usg areas
(digital planimeter (d;glFa% Planlnetcr
and digitizer) ’ and digitizer) :

"+ NeWw equipment provided



Results

of the Case Studies

The results of the case studies are reviewed in this section.

1.

Improvement of Acéuracy.aﬁd‘Effiéiency'by the  Provision of
Modern Technical. Equipment o . : :

The modern equipment pfovided for,théICase-studies (.24,
digital planimeters) proved to be helpful in improving map

~accuracy, saving btime, - and generally facilitating  the

‘mapmaking process. However, it does not necessarily  follow

that DTCP should be immediately ‘provided with modern’

" equipment. ' DYCP should program the procurement of such

equipment: taking into . consideration the financial: feasibility
of each item. . In other words, the costs and benefits should
be carefully assessed, considering the degree of accuracy and
time limitations. ' B .

Technical ‘Improvements

A control survey was recommended with thejeStablishmentfbf

permanent. monuments for ground surveys, making subsequent

surveys (typically. performed: once. every five years) more
efficient. In the case studies, it was concluded that
vertical coordinates should be placed every 200 to 300 meters
or in the middle of important street or highway intersections.,
Regarding map presentation,. base maps with a scale of 174000
should be improved to include index contours, lineweight

- symbols, and name lYabels in order to’ improve planning and

analysis. (enerally, the-case studies showed that these

 technical improvements c¢ould be .implemented without much

Various

~ Bangkolk,

" sites.

difficulty; nevertheless the effects would ﬁe'farfreaching.
technical aspects were evsluated in the case studies:

Technical procedure improvements. in mapmaking  weve evaluated
through sn assessment of photogrammetric and ground survey
methods in Lang Suan and Chiang Mai. IR e
"Engineering improvements™ in mapmaking were analyzed through

an evaluation of a control. survey, the "leveling net

adjustment® meth0d 'using- personal . computers, - and ‘an
electronic stdtion system in’ Krabinburi, Chiang Mai, ‘and
Map preséntation Eechniqués:weré assessedfthrough an anglysis
af the contents of maps produced at’ the various case study
Improvements iﬁ measuringa1and use areaiwere"considéred by
evaluation of the use of such new equipment as the digital’
planimeter and digitizer: : S o ' :
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ke, 2,3'_Formulation of a Mapmaking Manual

A mapmaking manual has been prepared to meet user needs. The manual
ontalns three chapters and two appendices. '

Chapter 1 prov1des deflnltions and explalns ‘basic coneepts.

Chapter 2 descrlbes mapmaking procedures DTCP s current approach to
mapmaking involves. the use of ground survey and photogrammetric
methods. This. chapter descrxbes standards, basic measurements, and
errors for each method

Chapter 3 describes applied mapmeklng technologles, espec1ally methods
for the measurement of ground distances and areas. This chapter also
presents the case studies and discusses new tools such as the
dlgltlzer plotuer, and computer

In eddlatlon the mapmaklng manual features an appendlx descrlblnw a

method (ut111z1ng FORTRAN) to convert map: coordinates to ground
coordlnates and vice versa.. Another appendix presents a method for
making adJustments for traverses and ronductlng leveling (agaln, using
FORTRAN) " This method was tested in the Chiang Mai. Case Study.

In- summary,_fleld surveys and photogrammetrlc procedures at DICP have
not Fulf;lled_the;r functions due to a lack of new. Lechnologles for.
survey adjustment and data processing. The mapmaking manual was
de51gned to fill these gaps by introducing methods such as analytical
photogrammetry, dlgltal mapping, new computation technlques for ground
surveys, and a map information system, :

4.3 Soéioeconomic Analysis

“q 3.1 Proposed Improvements

.

Proposed 1mprovements in soc1oeconom1c analy51s cover the followlng
areas: . C .

.~ review:of data items in field surveys;

=~ tabulation of data by sub zZone;

- establishment of standardized. analy51s methods, and
~ introduction of a data management system.

Each area . is discussed below.

Rev1ew of Data Items in Field Surveys

The following items were proposed for 1no1u31on in fleld surveys:
_f__workplace (zones) for the employed population; .
- place (zones) of schooling for pupils and students; .
- =average monthly salary paid by commercial and 1ndustr1al

. establishment; and
-~ lot size of commercial - and 1ndustrlal establlshments



The first item provides information on-the distribution of employment
in the planning area.. Both the first and second items provide
information on commuting patterns, The third. item ig helpful din
providing infeormation on economic act:v1t1es in the planning area. In
order to link the city plan with: the economlc development plan,

economic indicators such as industrial output and retail sales are
indispensable, However, it is generally difficult to obtain such data
directly through an interview survey. Therefore, it is advisable to
attempt to find some relationship between salaries and these’ aconotdc
indicators. The last item to be included in field surveys will permit
anglysis of the relatlonshlp between commeré¢ial and industrial

actJv1tles.
Tabulation of Data by Sub-Zone

To conduct city planning, it is important to combine saciosconomic
data with land use dinformation. Data tabulation by zone is necessary
te achieve this purpose. : - ' =

Factors to be considered in defining zones include:

-~ land use homogeneity:

- administrative unit;

- physical: barrlers (e g, hlllS)

- local naming of area;

- ‘ease of identification by.local people; and
-~  future expansion of the urban area._"

Establishment of Standardxzed Analysis Methods

improvements in data collection: and the introduction of computers'
should be accompanied by standardization in the analysis stage. Such
Stdnd&rdlZHtlon is 1ntegrated in the soc1oec0nomlc analyS1s manual,

Introductlon af a Data Hanagement System

A data management system should be 1ntroduced not 0n1y to fa0111tate
sociceconomic analysis, but also to establish a unified system of city
planning, Computerization accentuates this need for standardization
in city planning, The data to be collected, tabulation formats,
analysis procedures, and flnal output’ Qhould be more clearly defined.

4.3.2 Qverview of Case Studies,,f
-Study Areas and'Subjects

Taking the proposed techniesal improvement plan into con51deratlon,
case study sites and purposes were set as Follows; ' '

Tha Rua (Cuse Stg&y I)

- to study the effects of 1) an addltlon of survey 1tems, 2}
data . collection ‘and tabulation “by ‘grid cell; and 3}
computerization of data compilation for the household
commercial, and industrial surveys



rha Rua and Tha Nat '(Casé‘swdy II)

* (Part 1) to study the fL331b111Ly of the. proposed analytical
methods” by -making use of the pilot database compiled ln Case
Study I (Tha Rua); and

“{Part 2) to study methods to the improve the pilot database,
(Tha Mai).

Con010510n5 of Case Study I
'improuemeﬁts in Data Colléction'ltems

The increase in the number of survey items to include workplace, place
‘of schooling, - and monthly ‘salary added a little to the time regquired
for. the survey. Tor workplaCe and place of gchooling, there was a
minor problem because there was no up-to~ddte base map to indicate the
exact location of activities in each sawpling unit. Regardlng monthly
galary, the owners of industrial commercial establlshments were not
fully wcooperative in responding; however, the owners of industrial
firms were more forthcomlng since they were less likely to be family
bu51nebses. : :

Data Tabulation by Subzone

Zonal tabulatlon using a grld system requires an accurate map before
carcying out the field Survey. In Case Study I, the zonal data had to
‘be rev1sed because the final revised map prepared by the Mapping
Division was substantially dlfferent from the one used at the initial
grld formatlon stage.

When combining socioeconomic data Wlth land use 1nformat10n the
maximum area of a.zone within the bu1lb—up area of a small town might
be approx1mately 10 hectarés (nearly 300°m x 300 m). ° However, if
there is a large scale. facility such as a manufacturing factory (e.g.;
the Siam Cement Factory in the Tha Lan Planning Area) or an airfield
(e.g., as in the Tha Mai Planning Area),; it 'would be almost
mednlngless to divide these areas into grid cells {even larger ones )
to collect populatlon or employment data. '

However, the grld system has the following advantages in the analysis
of soc1oeconomlc and phy51ca1 conditions:

- ‘it offEPS-Standardlzed data oh population and employment
" densities, urbanization, development’ potential, and the
distribution of various act1v1t1es, _
- ‘it is easy to compare data from different time periods within
the -‘same zone; and:
-~ it 'ig convenient for ¢omputerization.

In the process. of analysis, however descriptions sbout administrative
units (e.g., municipalities, sanitary districts) are required. If the

data are collected by grid cell, adjustments are tedious to make. . In
addition, a ‘grid cell 'straddling the boundary line of an
administrative unit or a physical barrier can provide misleading



information.

In conclusion, zones should be delineated taking into censideretion
administrative boundaries, land use homogeneity, natural barriers, and
the local naming of small zones. - This will facilitate data
coliection. Even if the-map. used forfthe;field'survey is dinaccurate,
if it is correctly divided into administrative units, the collected
data can be used without revision, And, after the zonal data are
collected and put into the data file, ‘the tabulation work is not

difficult.
Socioeconomie Database

A proposal for a database management eystem is descrlbed 1n Chapter 6

of this report. .In this section, two types of problens identified dn
- Case Study I are described, one related to programmlng and the other

to data proce531ng : o

Problems Re]ated to Programmlng

- Program structure was. poorly developed because a detalled
program flow chart was not made..

- Although the dBASE III PLUS appllcatlon is effectlve for
developing a database, it is not effectlve for- preparlng a
basic tabulatlon program.

Problems Related to Data Processing

- The processing time for tabulations using dBASE. IXI PLUS ig
too long. Therefore, another pregrammlng 1anguage should be
-used.

- Regarding preparatlon of the Orlglnal flle, the malntenance of
documents on data coding (e.g., revision records, final data)
is insufficient.

~ During the firsi two weeks of ‘data proeess1ng. there was not
enough equ1pment :

Conclusions of Case Study II
Anatysis of Existing Conditions

The use of 500 m X 500 m grid cells to show the distribution of
population and employment - generally proved to be effective in spite of
the problems mentioned above. Tt was apparent that workplace data is
very important for understandlng urban structure and land .use. These
data can be obtained from a houschold survey, but. the results should
be coordinated with the employment data obtained. from the commerclal
survey, the industrigl survey, and other surveys of social service
facilities.

Projectione
A lack of hlstorlcal data for the study area 1tself made it dlfflcult

to make even simple trendline projections, = Therefore, it wvas
necessary to estimate past trends by con51der1ng the area of -vacant
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tand in municipalities and sanitary districts.. To apply simple
economic methods, it would have been necessary to study both basic and
non~basic - industries and to collect :related data and information.
Unfortunately, it was impossible to apply the cohort survival method
of population projection and the labor force balance method of
employment projection because of a lack of migration data by sex and
age group: and a lack of data on economic productlon by sector..

;Improv1ng the Pilot Databdse

The fundamental structure of a database has been constructed.  DTCP
should refine and expand the database as the need arises. '

_After standardlzed .data for the plannlng area  are accummlated. the

;analytlcal methods ‘described in the manual can ‘be applied. However,
due to current data limitations, progectlons' of population and
employment mst now be made with very simple methods such as geometric
growth nodels and elmple economic models. The former could be applied
to cities without special economic development pro;ects and the latter
to the cities with such pr03ects. .

4, 3 3 Development of a Manual for Soc1oeconom1c Analyels'

Content of the Hanual

The Soc1oeconom1c Analysis Manual (Volume I1) focuses on methods for
analyzing and projecting population and employment. The existing
distributions  of population and employment as well projections for
-total population and employment are the. basic data for land use
planning. Generally, "socioeconomic analysis" refers to the analysis
of various aspects of ‘the social and economic conditions of an area.
However, in this manual an emphasis was placed on physical plannlng
rather than on social and economlc development planning.

The main part_of the manual is composed of three subparts:

- Data Coilection-and Compilation;
- Analysis of Existing Conditions; and
- Projection of Future Conditions..

Each part is d1v1ded intc two sections, ‘one focused on population and
the other on economic activity including employment.

Principal Items Described in Each Section
The contents of eaoh'smbpart of the manual are described below.
Data Collectzon and Compzlatlon

‘The ba51c data for provid1ng 8 compreheﬂ31ve demographxc and economic
-profile of the study area and its position in a wider context (e.g.,
the province, region, or=nat10n) are enumerated. : The data included
information to be collected by field survey, available from local
offices, and available at central government agencies. Standard
compilation Formats for the basic data are presented in this subpart



of the socioeconomic manual,
Analysie of Existing Conditions

Population. Accurately estimating the population growth: trend ofea
study area is a fundamental task' in-city planning. Therefore; methods
for estimating population trends sare presented using the results of
the case studies. Population distribution and population. density are
considered. Additional items explained include the age and sex
structure of the population, labor force, household characteristics,

and other demographic variables. . -

Economic Activity. The distribution of ewmployment by . economic sector
can be estimated by comparing the regults of household surveys,
commercial surveys, industrial surveys, and surveys of social service
facilities. It is necessary to consider which zones specialize in the
_commercial, 1ndustrlal or service sectors, and to discuss urban
"structure in connection with land use. S

Preparation of a place of residenee/werkplace matrix is useful in
understanding the commuting pattern of an area.

Other items explained in this subpart of the socioceconomic manual
include:

- age-sex structure of the employed population:

-~ commercial asctivities;

- industrial activities;

- _special economic act1v1tles,

- household 1ncome, and : :

- the economic p051t10n of the area in a w1der geographlc
context. .

Projection bf Future Conditions

Basic projection methods for populatlon and employment are explained.
They include: . :

- arithmetic growth models:

- pgeometric growth models,

- ratio methods;

- (omperz curve models:

- logistic curve models;

- simple economic methods;

- rohcrt -survival ratio methods;

- "constant supporting ratio" - methods; and.

‘- labor force demand and supply balance methods

Each method requires different data and its appllceblllty depends on
the unique characteristics of  the planning area. Therefore, the
deéscription of each methad includes the necessary data and applicable
cases. ‘ _ .
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Subjécts- for Further Studies to Improve Socioeconomic Analysis

To better understand existlng conditions in a study area and to
_improve the accuracy .of projections, further improvements in data
.collection are required. For example, data on migration by sex and
age group should be collected. 1In addition, studies of basic and non-
basic industries should be conducted. Also, trends in farmland
utilizatlon should be con51dered ' o

Several steps to improve the data management -system- should he taken.
For example, -an input-data validation routine should be added to the
data input' program. The data accumulated over time should be analyzed
with SPSS, graphs should be drawn with LOTUS, and flgures should: be
generateé w1th BASIC and FORTRAN.

4.4 Lond Use Planning

4.,4.1 Proposed Improvements

There are three.types of problems with land usé'planning in DICP. .

~ iaglack'of standardized land use classifications;
- . limited use of quantitative approaches; and
- - a lack of appropriate land use control measures.

‘The first problem, a lack of standardized land use clagsifications, is
a simple problem. The solution is to establish a standardized land use
classification system and make every plammer aware of it. The second
problem, the limited use of quantitative approaches, is the most
“important technical issue. Quantitative analysis can provide a guiding
tocol fTor all implementation agencies 'and the private sector in
preparing - investment programs. And now, with Thai mnational urban
policy aiming to decentralize urban development to regions away from
Bangkok, ' new rational planning @ approaches, philosophies, 'and
“technigues are urgently needed. '~ The third problem, a lack of
appropriate land- use control measures, is difficult to solve under the
present legal [ramework of the general plan. It needs to be addressed
through specific plannlng

'Thus, technical'improvemehts in land use planning should focus on

applying _quantitative‘_approaches to the’ evaluation of  development
potential and land use forecasting..  One technique proposed  is

-potential surface. analysis (PSA), which uses a grid data system to
analyze various factors related to specific sites and: evaluates them
with a complekx scoring system Lo estimate developuent potential. OF
course, - this technigque requires a large gquantity of data and computer
technology :

Regarding:theffbfecasting of major land uses (e.g.; residential,
industrial, and commercial), DTCP does not yet use density standards
in planhihg. However, the establishment of  planning standards based
on the size and characteristics of a community would facilitate land
use forecasting and provide a common basis for comparison between
cities, Forecasting of commercial and industrial uses requires a



consideration of industrial and urban policies at the national,
regional, and provincial levels, .

h.4.2 Summary of Land Use Planning

Case Study I (Chiang Mai)

The city of Chiang Mai serves as the administrative, business, and
cultural center of its changwat &s well as of the northern region.
Chiang Mai's existing plan. was prepared in 1984 and. 38 now under
revision. Because of the ready availability of data at the time of
the study, the Chiang Mai Case Study dealt with the original (1984}
planning area of approximately 100 square kilometers and an estinated
population of 218,000 (1987). The planning area has since been
expanded to 400 square kilometers. :

Case Study II (Tha Rua/Tha Lan)

The Tha Rua/Tha Lan Case Study was conducted in an area covering two

changwats about 130 kilometers north of Bangkok. . The Tha Rua general

plan area {18.37 square kilometers), is located in Changwat Phranakorn
Si Ayutthaya and has a population of 26,000 (1987). The Tha Lan
general plan area (20.66 square kilometers}, also inciuded din this

case study, is located in Changwat Saraburi . and has a population . of
10,000 (1987). Major economic activities include the nanufacturing of
building materials such as cement, gypsum boards, and.steel bars; agro
processing; and distribution via rail, road, and river transport. -

Study Issues

As mentioned above, the main subject of study was the application of
gquantitative approaches to land use planning analysis. :Such
applications can be applied to the demand side {land use) as. well as
- the supply side, Development can be measured more objectively by
scores {digital form) reflecting the views of several interested
groups. in order to guide, select, and allocate the optimum space and
iocation to meet a specific demand. . This technigue can readily be
applied when a microcomputer is available for information processing.

Case Study Findings

The PSA technigue was applied in the two case studies. The results of
the study showed that certain limitations exist in its application
since it requires completion . of several complex tasks. prior. to
computer processing {e.g., fixing a suitable size.for the grid cells,
selection of factors, setting the range of measurement). Also,
appropriate input information is not always available. Selection of
the factors that determine the development potential of’spedific
activities and the weightings that indicate magnitude of influence,
should reflect the views of several planners and administrators.

There are- about 2,700 grid cells in the planning area for Case Study I
(Chiang Mai) and 700 in the planning area for Case Study II (Tha
Rua/Tha ‘Lan). Since a number of such'factors were used, the
calculation of weighted scores was quite cowmplicated. - Such
calculations are best done on a microcouputer, ' : R



The grid cells used in Chiang Mai were 200 m x 200 m. The map scale
was 1:20,000. In Case Study II, population and employment data were
collected and analyzed in grid cells of 500 m x 500 m, which were
further divided into' 250 m x 250 m grid cells for PSA on a map of the
game scale.  Grid size was determined based on the size of the

planning - area, time and budgetary constraints, personnel, and
equipment avallability. :

A major benefit:obtaingd from the case studies was the experience they
provided local planners in applying quantitative approaches, Such
techniques can now be applied to different steps of planning

However, the two case studies were insufficient for audglng the
appl1cab111ty of P5A in terms of impact on thée efficiency, accuracy,
and ‘cost effectiveness of preparing land use plans. If microcomputers
are_not'always available to local planners, the conventional overlay
or sieve method may be more desirable, :

Regarding land use forecasting, data such as housing type, plot size,

"density by income group, land and labor productivity by type of
industry, and sales per capita 'and per unit of commercial floor area,
should be collected. For the time being, the fellowing figures could
be used for reference. : =

Residential Land

Low density "~ . Less ﬁhan 10 persons/rai

Medium density From 10 to 20 persons/rai

High density More than 20 persons/rai
:Industrial Lanhd

Small and medlum 16 workers/rai
scale

. Commercial Land

10-15 sq. n. /per person

4.4.3 Development of Land Use Planning Manual
Charécteristiés'of the Manual

A plan regulating land use is one of the principal parts of a general
plan, as required by Section 17 of the Town Planning Act, 1975 (B.E.
2518). A ‘land use plan should reflect future human and physical
1nteract10ns and represent a concerted effort by a community to
achieve desired land use goals and objectives. -A land use plan guides
development : through -the use  of various regulatory .and promoticnal
measures intended to maintain and develop a better urban environment.
The land use planning manual covers the technical procedures necessary
for the land use planning element of the general plan. These



procedures include data analysis techniques,  with the main emphasig
placed on the use of quantitative methods in land use plannlng. The

land use plannlng manual is composed of four sections:

- Preparatory WOrk; _
-~ Analysis and Evaluation;

=~ Land Demand Projection; and
- Land Use Planning.

Major TOplCS Covered in the Land Use Plannlng Hanual

Potential Surfoce Analyszs (PSA)

PSA is discussed in detail since it is a Pelatlvely new technlque {for
analyzing the development potential of an area. It is ‘particularly
useful for evaluating the suitability for development of various
categories of activities, It is a rapid and efficient land use
planning technique when a microcomputer is used.

Land Use Forecasting

The land use’ forecastlng section deals wzth r951dent1a1 industrial,
and commercial land uses. To project the future level of activity in
each category, a “"planning framework" must be formulated. 'In the. case
studies, a "population frame" was established by -selecting a
reasonable growth rate for the planning period, and by adjusting
projected manufacturing employment '

There are two approaches to the estlmatlon of future urban land
requirements. The first one is & macro approach that involves
dividing a planning ‘area into only two or three subareas based on
population density. Criteria for area division have been proposed in
the manual. The other, a micro approach, is to sum up -the
reguirements for each category of land use. The wicro approach deals
with detailed information such as income, housing type, and plot size
in the case of residential land use forecastlng {as applied in Case
Study I). If such detailed information is not available, - the manual
suggests alternative approaches. In any case, it is advisable to
~estimate future land demand using both the macrc and micro methods

Land Use Planning

The wmanual suggests various helpful conSJderatlons in establishlng
goals and objectives and formulating land use policy. Also, guidance
is. provided on density plans, layout plans and the standard format.
for compllatlon of a draft plan, -

Subjects for Further Stud1eg to Improve the Land Use Plan1ng Hanual

In order. to establlsh reasonable plannlng stqndards “the following
1nformat1on should . be collected and analyzed : :

- type of hou31ng by income group,
- plot size by type:
- zonal distribution by income group;



- land and 1abor productivity by category of industry;

< employment per unit of investment in industrial and commercial
projects; and

- sales per capita and per unit of commercial floor area.

4.5 Transport Planning

45,1 Proposed Technical Imbrovéments '

Thrée"major :categorjes of technical - 'improvemehts were proposed to
improve the transport planning component of general plans:

- 1mprovement in data collectlon and compllatlon methods'
- dintroduction of quantltatlve demand forecasting techniques; and
- establlshment of plan design and evaluation techniques.

ThéjprinCiPal items Of_lmprovement within edch of the above categories
are summarized below.

Data Collection and Compilation

Lack of appropriate equipment for traffic observation was one of the
major. problems in data collection.. Introduction of state-of-the-art
traffic counters capable of 1dent1fy1ng vehicle type, storing data
magnetlcally,'and transferrlng the data directly to a microcomputer
via an interface, could improve the efficiency of traffic data
collection and make it possible to continuously monitor traffic
volumes and gpeeds. Congested areas and the capacity of road sections
could then be identified.

Quantitative Demand Analysis

A four-step, traffic-zone-based approach was proposed to increase the
accuracy of demand forecastlng" The use of 'such a sophisticated
modeling approach ‘'by DTCP had to be examined carefully since it is
timé consuming and requires a substantial amount of data as well as
sophisticated computing equipment. It was concluded that siwmplified
approaches would’ be required for smaller cities. The final transport
- planning manual  provided guidelines for selecting appropriate
transport plannlng technlues depending on the size of the city.

Plan Deszgn and Evaluatzon

A transport system prov1des “phy51ca1 communication channels" between
and among land uses. ‘The proposed technique ‘quantifies the land use
plan so that future travel demand can be expressed quantitatively.
The results can be used to construct a trangsport network that is
consigstent ‘with the estimated demand. An evaluation method was
degcribed to tompare the different alternatives.



4.5.2 Summary of the Case Studies
Issues and Study Sites

The major obaectlve of the transport plannlng case studles was ‘to
evaluate practical appllcations of proposed techniques, The case
studies were designed to closely examine’ the effectiveness and the
practloallty of the newly introduced equipment, ‘techniques, -and
methods. The final recommendations’ reflected. the results of the case
studles. The issues studied were' chosen so as to cover the major
areas of improvement proposed for the different stages ‘of the plannlng
process. : .

The case- studies had Lo be conducted in’ accordance wlth the DTCP s
statutory planning -gchedule, Although DTCP was. prepared to make
changes in its existing schedule, magor modlflcatlons were not
possible and the choice of study sites was dependent on DTCP's ong01ng
schedule. . The relationship between ‘the size of the sites and the cost
and accuracy of the proposed methods also had to be con51dered Taklng
these factors into account, Chiang Mai and Tha Mai were selected.

The study issues for each site are shown in Table 4-2.
Major Findings From the Chiang Mai Study

A summary of the quantitative travel demand analySis approach applied
in Muang Chiang Mai has been presented in Appendlx B-I to show ‘the.
data and methods requlred for such an analysls . The study also
examined how this approach could be used in the . evaluation of
alternative transport networks.

The following summarizes the principal conclu51ons reached in the Case
Study. :

- The data requlred for this approach need to be properly
collected and managed. In partlcular the proper: desgign of 0O-
D surveys. traffic counts, and socioeconomic surveys is
essential.

~  The proposed quantltatlve approach is both fea51ble and
desirable to achieve rational transport  system plannlng in
Thailandg, espe01a11y in the larger c1t1es, - where rapld urban
growth is taking place’ and transport problems are becomlng
more of & public concern. o -

- This approach, however, requires a great deal of quantltatlveﬂ
data and it also. demands additional skilled personnel and
modern computer-based technology. Therefore, the appllcatlon
of this method must be justified in the approprlate context.

The rema1nder of this sectlon elaborates the above conolus:ons



TaleIQ"Z CASE STUBY CITIES AND TRANSPORT PLANNING STUDY TSSUES

¢ity ' o © Study Subjects

CASE STUDY I
Chiang Mai (PhaSe 1) Quantitative Demand Analysis

- Congtruction of 0-D matrix from home
interviews and car 0-D -Survey (by using
computer)

-~ Egtimation of 0~D matrix from roadside
survey data

CASE STUDY IT

Chiang Mai Network De31gn and Evaluation

- Forecasting of future trlp ends and O D
patterns i

~ Traffic simulatidn: and nétwork
evaluation S

- Graphic presentation of desire line
pattern and network volumes

“Tha Mai s Data Collection and Compilation

~ Testing of traffic counters :

- Compilation and analysis of traffic data
collected by automatic counter with
magnetic storage medium ccmpatible with
microconputer

Improvements in Data Management

Improvements should be made in the following areas:
- 0=D surveys;
-~  traffic surveys;
- socioeconomic data collection;
- ~the zone system° and
- Q -V curves

O D surveys. Construction of a complete 0-D matrix including externai
movements requlres both a home interview survey and a cordon ‘survey.
In- building a vehicle-trip matrix in passenger car units (PCUs},

vehlcle clasgification plays an 1mportant role.  The surveys conducted
‘at’ the Chiang Mai site were completed prior to thls study and had
different vehicle 013531F1cat10n schemes. If the two ‘types of surveys
had been well coordinated, better results could have been obtained. A
cordon survey reguires only "inbound” trips to be surveyed, but the
original survey interviewed "outbound" traffic as well, and this was
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identified as redundant. The home interview survey, on the other
hand, did not classify external zones, and therefore the movement. of
‘outbound trips was not properly recorded. In the construction of the
0-D matrix, an irregular approach was taken to fully utilize all
available data. In this study "outbound" trips from the cordon survey
were used to estimate the internal-external elements of the 0-D matrix
obtained from the home interview survey. In the future, 0-D surveys
should ‘be carefully designed to avoid:this type of confusion. The
original home interview survey covered only. residential units and did
not cover special uses such as military bases or: university.
dormitories. ‘The method of matrix adjustment with traffic counts wes
adequate to fill in the missing information, but a better result could
have been attained if there had been a properly designed home
interview survey. Finally, the various suprveys _shpuld "have
concentrated on trips that had taken taken place at a specific tinme on
a specific date. The original home interviéw survey wasg conducted by
a group of 12 interviewers visiting households on different days.
Thus, the trips recorded ranged over several days. In the future, one
particular day should be specified and the roadside traffic counts
should cover the peak hour of that same day so as to assure that the
data collected are internally consistent.

Iraffic Surveys. Counting stations should be chosen so that there is

at least one counting .station in each traffic zone. This would ensure
traffic composition data for each zone, thereby increasing the

accuracy of matrix adjustment. Traffic volume surveys should count. the
traffic volume in both directions and record them separately. These

directional volumes are essential Tor the matrix adjustment process.

Peak hour surveys must cover a sufficient length of time. so that all
peaks that occur during different times of the day throughout  the

traffic network are recorded. One section of road, for exanmplé, may

have its- peak from 7 to 8 am, while another may be from 8 to:9 am. In

such an instance, the period from 7 to 9 am should be covered for all

sections; the peak-hour :traffic volume is then estimated by

calculating the average vblume during that period. The peak ratio--

the ratio of peak hour traffic volume to 24-hour volume-~is also

important in the demand forecasting process. Vehicle occupancy rate

can be used to convert the number of person trips into vehicle trips.

In the Chiang Mai case study, most vehicle classes were.covered except

for buses (minibuses and standard buses). Vehicle occupancy rates are

important to convert public: transport trips into vehicle trips and it
ig recommended that any future ~urvey cover these vehicle types.

Sociceconomic DatatCollectionh._SocioeCOHOﬁiC_daﬁa are usually

collected and analyzed by DTCP's Research and Analysis Division. This
division projects area-wide population and employment :levels, The

spatial distribution of population and employment are forecasted by
DTCP's Comprehensive Planning Divigion. The importance 0f.these'
forecasts for demand  analysis and. ‘suggestions for  possible
improvements are summarized below.  Existing population levels for
each zone are used for the data expansion process and  traffic
production analysis. They are supplied to the Engineering Division
classified by "enumeration districts.” Since this zoning system
cannot be used directly for traffic zones, a close coordination
between the two divisions is required. Existing employment levels are




not ‘known in the present system. The Research and Analysis Division,

however, conducts a compercial and industrial establishment survey .and
it is possible to tabulate employnent levels. by traffic zone. This
_ informatlon is very important in travel demand analysis, particularly
in the_trip attraction modeling process. = Classification by type of
industry (i.e., primary, secondary, and tertiary) is recommended. At
present, total car ownership within a city. is available from car
registration records, but digtribution by study zone is not known.
This can be estimated by using the results of the household interview
survey along with the average income level of each zone. The
information so derived can then be used to increase the accuracy of
trip generation modeling. Levels of population by traffic zone are
also essential for forecasting travel demand. Currently, no method of
estimating . the spatial distribution of population exists in DTCP.
Therefore, the figures used in this study were obtained by a rather
crude method of proportional allocation based on existing and future

areas of “residential land use and assumed densities. - This process
should -be ' refined,’ probably by  incorporating a land use
allocation/forecasting model. The spatial distribution of  future
employment was not available for this study, but it is essential -for
the trip attraction forecast. - Appropriate methods must be developed
to estimate this information. .

Improvement of Zome System, The zone system for the person trip
survey -in-Chiang Mai was not adequate for network assignment. . Many
streets and road sections were used as zone boundaries and this proved
to be inconvenient for the traffic assignment process. A better zone
system must be developed through coordination with the socioeconomic
and land use planning sectors. It:-is essential that these three
gectors maintain internal consistency in analysis and ‘planning, and
this can be achieved only through the use of a common database. This
requires & consistent zone gystem that is convenient for.all sectors
involved in a variety of interrelated planning activities.

Capacity Consideration and Q-V Curves. The study adopted conventional
street capacities, which are used in the specification of general
plans. . The original source of this information. is the Highway
Capacity Manual of the U.S. Federal Highway Administration, and a
Thai version {including Q-V curves) needs to be developed by
accumulating traffic volume and speed data. The introduction of
automatic .counters with' vehicle classification and speed megsuring
capabilities could achieve this objective, and this subject was
studied in Tha Mai case study.

Applicability of the Quantitative Approach in DTCP

The " proposed quantltatlve approach is feasible for the planning of
transport systems in Thailand, especially for those cities where
transport problems are a growing concern. These citieg have a
sufficiently- large population and planning area, and a sufficiently
complicated transport network. - The argument - -of applicability,
therefore, certers around the following three concerns: ' resource
requirements. ‘the criteria for cities where this method can be
applied; ‘and the need for simpler techniques for planning in smaller
cities. These topics are discussed below.
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Application of the proposed method requires a great degl OftSkllieg
manpower and modern computer technology . The time PequlFeménM-vor e
out for the application of the proposed method for the Chiang Mai case
study suggpested that an increase in manwhoprs by'SO%.would be requ}red
compared to the existing labor allocation for field surveysnand.
analyses, and that more- than 80% of the efforF (man-days) would be
spent on the interview surveys and the construction of the 0-D maFtix;
If this process were simplified, its use would becomg more.éconoglcal.
Therefore, any assessment of applicability must con51der this point. .

Planning for roads requires specification of right-of-way dimensions,
and it is recommended that some form of quantitative approach ‘be
applied wherever possible. It is obvious, however;-that Smaller
cities with one or two principal roads do not require computer-based
traffic analyses. The origin and destination pattern Qf‘trips in
these cities is simple and one may be able to agsume that most of: the
traffic is centered along the main trunk lines passing through' the
city. A manual traffic assigoment could be. performed with reasonable
accuracy for cities with two to three trunk lines. At the opposite
extreme, in Bangkok, it is impossible to work out 0-D patterns and to
estimate traffic volume:on the road network without a sophisticated
method such as the. one introduced in this study. ‘From: this
"technical" point of view, s computer-based approach is reguired for
medium to large cities with complicated road networks. An examination
of road network patterns reveals that many of Thailand's regional
cities are in this category. :

The “"administrative" wviewpoint is also instructive. The most dominant
urban transport problem in any city is traffic congestion. = Swmaller
cities may face temporary traffic congestion due .to stoppages
resulting from road maintenance work or traffic accidents, but the
need for a better road network may not become a serious public
concern; there is no pressing demand on -local authorities to take
action to solve the problem. From this administrative point of view,
the cities where traffic congestion is, or is becoming, a public-issue
will require the detailed guantitative approach. . -

Due to resource constraints, all cities may not use the method applied
in the Chiang Mai case study, but simplified methods have been
proposed, such as a road density approach or an 0-D matrix estimation
technique from traffic counts. Details of these can be found in the
trangport planning manual prepared in this study.

Findings From the Tha Bua Case Study

The results of the traffic counter experiment suggested that it could
correctly identify vehicle type in 90% of the cases. . The only
difficulty arose when vehicle speeds were lower than' 10 km/h; under
these conditions, motorcycles were sometimes identified as passenger
cars ‘and vice versa, though the former type of mistake was more
frequent. .The tube detector was insensitive to' motorcycles because of

their 1ight weight. This problen can be. overcome, however, by '
increasing - tube pressure. For this reason, and possibly‘fop some
other reasons, a PCU conversion of the machine count compared with the
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manual count showed that the machines overestimate by about 5 to 8%.
This errvor, however, .appeared Lo be acceptable given the intended
purposes. Furthermore, if the error is made consistently at different
locations and at different times, perhaps the results can be
systematically corrected with a fair degree of accuracy. However,
this proposition would need to be tested.

Use of the classification counters could lead to three improvements in
traffic data collection by DTCP:

- An automatic classification. count would provide substantial
savings in manpower, although it may take a few years to
pay back the initial investment. [1]

-. A continuous classification count would become possible, which
would provide more information on the change in vehicle
composition and. PCU-converted traffic volume over time.

~ -(Clasgified traffic volume counts and average. traffic speed
measurements could be performed simultaneously, thereby
enabling the analyst to establish Q-V reéelations, which are
vital for the improvement of network simulation and also for
establishing ex1bt1ng congestion levels (i.e., calculation of
V/C ratios}). :

h.5.3 Dévelopment of Transport Planning-Manﬁal'

Contents of the Manual and Expected Readers

The transport planning manual prepared in this study is aimed at
providing procedural guidelines and technical references for transport
planning conducted in the preparation of the general plans. The
planning activities defined ‘within this manual closely correspond to
the 'general~-plan-related duties and responsibilities of the
Engineering Division [2] of DTCP, their proposed provincial town
planning offices, and local authorities. Since the planning horizon
of general plans is usually 20 years, the. transport component of a
general plan- proposes major transport arteries to strategically guide
city development in preferable directions. The transport planning
activities covered in the manual are those involved in the formulation
.and preparatlon of general plans.

Of course, the transport plannlng manual is one of several sectoral
- planning manuals, The wvolumes most relevant to this wmanual are the
socioeconomic analysis, the land use planning, and the database
management system manuals.

1] Ho detalled economlc assessment was made.

f2] The Engineering Division of DTCP also-has some respoa51b111ty for
urban facilities planning and ggAhgg ‘street and traffic planning,
two tasks not included in statutory general plans and therefore
not addressed in the manual.



The transport planning manual is composed of nine parts:

Part 1i: Introduction;

Part 2: Transport Planning Process;

Part 3: Transport and Traffic Surveys;

"Part 4: Analysis of. Existing Systems;

"Part &: Transport Demand Analysis;

Part 6: Alternative Approaches to Demand Analysis;.

Part 7: Plan Synthesis - Cuidelines for Better Plan Design;
Part 8: Evaluation of Transport Plans; and

Part 9: Note on Plan Revision.

The manual tries to 1ncorporate ‘as many practical examples and gu1d1ng
standards as possible. The - Chlang Mai ' case ' study [1]}, along with
. examples from other countries, were cited in the volume. These ‘adopted
planning guidelines, however, should be’ replaced with more appropriate
ones worked out in contlnu1ng studies by DICP and other authorities.
Methods -to establlsh these new guldellnes are prov1ded in the manual.

Fortunately, modern transport plannlng technlquee are well documented
[2] Therefore, the transport planning manual did not attempt to
repeat this wvoluminous literature, but rather it emphasizes practical
applications in Thai planning environments. However, some theoretical
background is provided to assist the reader. : '

Simplified Approaches

In preparation of the transport planning manual, special attention was
paid to the simplification of quantitative approaches. Due to
resource constraints, all cities may. not be able to employ the full-
scale modeling method.  Therefore, a variety of simplifications have
been proposed for small- and medium-sized cities. One is 0-D matrix
estimation with roadside traffic volume counts; another is the use of
rougher traffic zones and a "strategic transport network." More
detailed explanations are presented in the manual. All the simplified
approaches were selected for their practicality. Guidelines for
choosing appropriate approaches in specific planning situations are
given, but the final decisions are left to the planners who will be
implementing these methods. Of course, their cheoices will depend on
the unique characteristics of their cities as well as the resources
available. .

[1] JIcA (1988), Transport Planning in Chiang Mai, Working Paper,
Applied Technology in City. Planning, Japan International
Cooperation Agency, and DTCP, MOI.

[2] See, e.g., Hutchingson, B.G. (1974), Principles of Urban
Transport Systems Planning, New York, McGraw-Hill Book Company;
JICA (1984), Comprehensive Urban Transportatlon Planning, Japan
International Cooperation. Agency.
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Hackground of the Transport. Planning Manual
TranSport Planning as Statutory Plamning

The transport plan component of the general plan is 1ntended to

reserve rights-of-way for transport facilities, mostly the road
network. Thesée rights-of-way are typically 60 to 80 meters wide in
rural areas and 20 to 30 meters wide in cities. Once the general plan
is enacted, the local authority can prohibit any development in an
area reserved for the public road network. The plan is usually
rev1ewed every flve years. '

The road network plan, in general includes three kinds of improvemeﬁt
projects: o

- Cross- sectlon redegign projects that do not change ‘the total
width of the rcadway;
- progects to w1den or reallgn the ex1st1ng rlght of~way, and .

Each improvement project is- 1dent1f1ed by a unique numbering ‘system,
anid the details of each project are described in a Ministerial -
Regulation. The project locations are shown on a map of a scale
between 1:10,000 and 1:30,000. ° Local governments, assisted by DICP,
are required to select the exact locations of these rights-of-ways on
a more detailed map and rank the priority of the various projects. In
most cases, the local authorities finance the work out of their own
budget.

Elements of Transpoft Pldnning Covered in the Mamuial
The eiements of transport plannlng covered in the manual include:

a. Magor Roads
. Rural highways
. Urban highways
- primary distributors
-~ digtrict distributors
- local distributors
- . access roads

b. -Public Transport Network
. ‘Railway network :
. Bus routes

C. Transport Termlnals
. Airports
. Railway stations -
. ‘Bus/coach terminals
©. Truck terminals
. Docks and seaports

d. Trafflc Management Measures

People and goods move by passenger car, bus, truck, and train; walklng
and cyvcling are also important modes of transport. People and goods
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moving on transport channels constitute "traffic,™ which collectively
results in demand on the transport system, In this .contgxt;: the
transport s§§£€ﬁ"is the supply side. Higher capacitigs increase
transport supply but they are costly to provide.  On the other hagd;
lower capacities result in traffic congestion,:which'imposes a social
cost on the urban community. “Transport problems arise when -transport
capacity exceeds transport demand. This implies_that one of the major
aims of the transport plan is to assure a supply of sufficient
capacity to accommodate transport demand. Thereby, a smooth flow of
traffic on the transport network is secured and adequate accessibility.
and wobility provided. Since, increasing the supply of transport
facilities involves substantial public-expenditure; 'the_efficiency of
network management is also an important element of planning. In
addition, traffic results in "externalities" such as air pollution
from auto exhaust, noise and vibration, and traffic accidents. Thus,
these adverse impacts . on the urban environment should be considered in
the preparation of transport plans, ' ' :

Since the planning horizon of general plans is usually 20 years, . the
transport components considered are strategic.ones that provide the
basic structure of an urban area and guide its development. Transport
planning details (e.g., intersection improvements, parking, traffic
safety) become more important at the local level,  ‘Although these
items are not fully covered in the manual, the transport planner
should be aware of these aspects of transport planning in order to
improve the overall efficiency of the transport systemn.

Suggestions for Further Studies to Improve the Transport Pldnhing
Manual : .

The transport planning manual is, by no means, cbﬂplete. -Further
studies are required to improve the manual, particularly with regard
to the following: : '

More Practicql Mlethods and Guidelines. - Due: to time constraints, not
all of the proposcd methods and guidelines were examined thoroughly
for practicality. A long term strategy  to improve them through
application to real planning situations is recommended. Including the
results of these applications in future manuals will clarify'the
methods and procedures and make them more usable for local planners.

_Accumulation_gf Data. The use of quantitative approaches in transport
planning requires the accumulation of a database. Person trip surveys
provide useful information for the analysis of travel behavior and
permit comparisons among cities and countries, thereby providing the
transport planner with insight in the preparation of transport systéms
plans; trip rates and mode choice behavior are the two main areas.of .
concern. Trip generation rates by land use are helpful in analyzing.

vehicle travel demand in relation to population and car ownership. Q-
V curves. and "practical capacity"” should be established based upon the
unique road characteristics of Thai cities.  Another éuggEStiOn ig for
" the local authorities to collect the traffic-volume.at'sélécted points

gn a gegular basis (perhaps once a year) to monitor changes in traffic
emand.
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Road Density (Spacing) Standards. The road density approach is widely
accepted in many countries for planning the street network in urban
areas. For example, these standard densities have been worked out in
Japan based on studies of the activity patterns of urban residents
(e.g., average walking distance) and the spatial digtribution of other
types ‘of urban. facilities (e.g., parks). A similar study should be
conducted to establish equivalent figures specific to Thai cities.

Exploration of the Potential of Grid Data. Detailed sociceconomic
data by grid cell can be very helpful., Additional land usge data such
as type of land use and land price may also be tabulated and used in
potential surface analysis. One way of using such data is in transport
route selection and. this is shown in the transport planning manual.
Further study -would: bring useful insights to the road-network design
process

Addltzonal Subgects. ‘This manual covered all topics related to the
preparation of general. plang, concentrating on network planning as
opposed to local area transport planning issues (e.g., street closure,
intersection improvements, .parking, and traffic safety measures).
However, these topics are important concerns for local authorities and
revisiong of the transport planning manual should include these
subjects:

4.6 Urban Facilities Planning

4.,6.1 Proposed Improvements

Urban fac111t1es plannlng ‘covers some of the most essential aspects of
a cxty. urban space, -amenities, and.utility services. Although urban
facilities planning may be more important than land use planning, DTCP
pays less attention to it. This tendency is explained by these
factors: . . .

~ ‘When city planning is initially introduced--and this is now
the case for small- and medium-sized cities -in Thailand--
planners typically view land use control as the most important
subject for the first plan, with empha81s on urban. facilities

. planning to follow.

- Preparation and implementation of urban fac111t1es plans are
under -the jurisdiction of other governmental .agencies, which
-have the technical expérience and budget for the plannlng and
construction of urban facilities.

- In small towns and rural areas, urban fa0111t1es such as water
and: sewerage systems are not major concerns of local
-residents. Water is available everywhere from groundwater
sources, creeks, or rivers, and sewerage is dispodsed in
natural purlflcatlon cycles :

ObJectlves of Urban Faczlitles Plannlng for the General Plan
It 1s~predlctable-that the general plan wlll soon place more emphasis

on urban Tacilities planning as . increasing urbanization leads to an
increasing demand for the upgrading of urban services, Major
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objectives of the urban fac111t1es planning component of & general
plan are stated below. .

- Examine the balance between demand and supply. A more
reliable demand forecasting methodology should be developed
since overestimation of demand results in investing too mnuch
and underestimation leads to inadequate facilities. Urban
facility standards should be established by taking budgetary
constraints and priorities into consideration. :

. TFEstablish a feedback system between land use planning and
urban facilities planning. Urban facilities data is an
important input in land use planning, and land use data idis an
important input in urban facilities planning. Therefore, a
balanced solution must be sought with feedback between both
systems.

- Redefine the scope of urban facilities plannlng in the general
plan process and establish standard methods for urban

facilities planning.

The urban facilities component of a general plan can range from. a
mere concept plan or master plan to a detailed design, depending on
the level of progress on urban facility proaects by 1mplement1ng
agenc1es

Technical criteria or standards for examination of the urban:
facilities proposed by implementing agencies must 'be established.
Urban facilities should be inciuded in the formal c¢ity planning
{general plan) process and administrative arrangements between DTCP
and the 1mplement1ng agencies must be worked out to facilitate
coordination.

It is recognized that DICP has confined its efforts to the field of
city planning. The department has limited manpower and time-
availahle for the preparation of general plans. Accordingly, the
technical improvements proposed in this study were made assuming the
existing framework of planning activities at DICP,

Urban Facilities Selected For Technical Imprbvements

Since DTCP emphasizes land use control and city plannlng. it focuses
its efforts on the reservation or allocation of Tlands. for urban
facilities as opposed to the actual provision of services. Thus, parks
are the most important urban facility for land use planners since open
space demands ‘large tracts of land and has a large 1mpact on the
quality of the urban envlronment.

As indlcated fa0111t1es are under the JUPISdlCthD of other agenC1es
that prepare :and implement urban facility development plans and
programs. Accordingly,. DTCP's respon31b111ty has been to coordinate
urban fac111ties plans and programs -to assure comprehensive planning.

However, due either to a lack of technical staff or to. budgetary
constralnts, local governments make spec1al requests to DTCP for
asgistance in urban facilities planning {(usually for drainage or
sewerage facilities), regardless of whether the facilities are
1ncluded in the general plan. As a consequence, the technical
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improvements designed to help improve the current planning activities
of DTCP are proposed .in the areas of drainage/sewerage and
parks/recreation. -

PTCP's planning of drainage/sewerage and parks/recreation facilities
have been on an ad hoc basis (at the request of local. governments).
Parks and recreation facilities are more:likely to be considered in
the process of land use planning, although it depends on the
particular planners or engineers in charge.

It must be recognlzed that dralnage/sewerage design, by its wvery
nature, consumes a great amount of time and human resources, and
therefore imposes a big burden on DTCP. . Thus, the introduction of
efficient design methods would be very helpful. :

It must also be recognized that parks and recreation issues have been
addressed in' the land use planning process without the use of
objective, analytical planning methods. Improved technical methods,

such as potential surface analysis, can be helpful for rationalizing
parks/recreation planning. : ' S

In light of the foregoing, the technical improvements propesed in' the.
urban: facilities planning wanual have been formulated to standardize

the planning of urban faC111t1es centering on dralnage/sewerage and

arks/recreatlon areas.

Proposed Improvements
(1) Standardization of Urban Facilities Planning
. Drainage/Sewerage. - An .orthodox planning procedure--including data

collection, problem: identification, and demand forecastlng--ls
presented in the urban f30111t1es planning manual.

Parks/Recreation Areas, Since there are currently no planning
principles established for these facilities, a system of
classifications and standards for parks development are presented.

. Dther Facilities.  For DTCP's reference, general procedures -and
guidelines for the planning of other urban facilities such as water
supply, electric power, and telecommunications systems are provided in
the manual.

(2) Special Technical Methods

Drainage/Sewerage. A computer-assisted, sewer design wethod, which
will considerably reduce manpower and resourdes, is presented.

Parks/Recreation aress. The PSA technique is proposed for use in the
formulatlon of the optlmum parks/recreation development plan.

b, 6 2  Summary of Case Studles

As 'shown. in Table ﬂ—3, cagse studies were conducted to assess the
feasibility of the proposed technical improvements.
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Table 4-3 | URBAN FACILITIES PLANNING CASE STUDIES

Drainage/Sewerage Parks/Recreation

Case Study I Orﬁhoddx (general) SSystem ‘of cla551flcations
planning procedure . and standards

Case Study LI Computer-assisted 'Potentlal surface ana1y51s
design method ' (PSA)

DRAINAGE/SEWERAGE
Case Study I (Orthodox Plannlng Process)

As described. before, the Englneerlng' DlVlSlOD. of DTCP has - already
executed several technical ~ studies for preparation: “of*. the
dralnage/sewerage component of general plans, usually at’ the request
of local governments, Case Study I was conducted through application
of "an orthodox planning method with an attempt’ made  to streamline - the
technical studies necessary for drainage/sewerage planning. . The
method is described in the urban facilities planning manual; analy51s
of present conditions, 1dent1flcat10n of problems, demand forecasting,
goals/objectives, and systems proposals for dralnage/sewerage are all
congidered.

The case study found that the establlshment of clear technlcal
procedures for plannlng urban facilities will raise the quality of -
planning. In addition, if planning activities are systematized, it
was found that increased efficiency will result.

Case Study IT (Computer Assisted Deszgn Method)

A computer- 3351sted design method was examlned in Cese Study II
Through the modification of software alreddy in DTCP' ¢ possession, a
sewer design program to calculate the optimal size and inclination of
pipes, conduits, and their sections has been developed.

The principal findings of Case Study II can be summarized as follows:

- The sewer design is technically sound and .proved to be
appropriate ‘especially in terms of accuracy in calculation. :

~ The program contributes to improved quality in the design.
process. . ,

- As expected, the efficiency of désign work was substantially. .

increased compared to the manual calculatlon approach formerly -
used.



PARKS/RECREATION AREA
Case Study I (Classiftcations and Standards)

Pr1n01p1es for plannlng urban'facllltles have not been established by
DTCP.. . Case Study I applied a general planning procedure for park
facilities with the objective of establishing standardized planning
principles in this field., All existing and planned parks were
classified based on their function or character. The classified parks
were Standardized in terms of park area, service.area and number of
persons. served. In reality, DTCP has no planning standard; however,
1.8 rai/1,000 persong is-considered as a goal for park. development.
Also, standards establishéd by other agencies (e.g., BMA, NHA) are
sometimes employed

In the course of the case study, a propqgosaed system of park
classifications and standards was developed taking into consideration
standards established by BMA. and NHA, as well as by developed
countries. A plan for an integrated open space network consisting of
playgrounds, neighborhood parks, district parks, city parks, and
regional parks was mapped out through the application of the proposed -
system,

The most'significant'findings made in Case Study II were the
following: '

-~ The necessity of establishing standard planning procedures and
principles was confirmed.

- It turned out that implementation cﬁ‘ a park c13331f1catlon
system is valuable in rationalizing open space planning.

- However, the:appropriateness of the proposed system of park
classifications and standards should be examined further. In
‘particular, park demand and the financial capab111ty of the
Gov@rnment should be c0n51dered

Inw'conclusion, this 'case Study ‘benefited DTCP by highlighting the
urgent need to establish guidelines and standards for urban
facilities. The material provided by the case study will be useful in
future efforts in this area.

Case Study II (Potential Surface Analysis - PSA )

The practical application of PSA in city planning has been a major
objective of DTCP. More general planning principles having been
examined in Case Study I, analytical methods for measuring the
development potential'of parks. were pursued in Case Study II through
the application of PSA, with the goal to rationalize open space
planning.. " The major factors considered in the analysis were
population density, wvacant urban area, existing parks, waterfront
area, and road acce381bllity. PSA 3551gns a weighted value to each
factor, ‘based on questlonnalre surveys dlstrlbuted to the planners
concerned,

The major findings of Case Study'II are enumerated below:
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Generally, only obvious conclusions were reached: from the

potential surface analyms. For instance, it was concluded

that locations near areas of . hlgh population density ‘had high
potential. - Algo, it was concluded that parks should be
provided to. accommodate the increasing populatlon.

- However, PSA can still be of wvalue since it prov1des
quantitative information that helps planners obJectlvely
locate urban f30111t1es.

-~ In addition, it may. be: poss1b1e to use PSA for research

studies designed to. prov1de plamners with useful data for the

preparation of generdl plans.  For example, quantitative data
pertaining to urban growth - mechanisms and the distribution of
1and use and urban fac1lit1es can be provided

4 6.3 Development of the Urban F30111t1es Plannlng Menuel

It has. been noted that DTCP is less experlenced in urban facilities
planning than the  agencies respon31ble. for urban facilities
development However, DTCP has. an 1mportant role to play. in udrban
facilities plannlng by - coordlnatlng and integrating  these :facilities
into comprehen91ve planning. ' Urban ‘facilities planning should. -be
¢consistent with land use p1ann1ng, ‘avoiding: locational dlscrepancles
‘between the demand and supply of ‘urban services.. The sewer - pipe
network must share land with the ‘road network. The IOCatiOn of
treatment plants  and sanitary’ landflll sites - ‘must take into. account
not only technical and englneerlng considerations but also the
importance of maintaining harmony with . existing. land -uses in the
vicinity. These are only a few examples .of cases that requ1re
coordination. . .

With emph361s placed on’ such coordlnatlon the“urban facilities
planning manual was produced and examined durlhg-case'Studies_I and
II. However, this manual is still experimental in nature and should
be revised to reflect Thai city planning practices. It is important
to bear in mind that DTCP has not had much experlence in urban
fac111t1es plannlng. : :

The urban facilities manual_COHSists.df two main'partsi
Part 1: Procedures and Guidelines — presents sfahdards and gﬁidelines
for wuse in data collection, problem  identification, demand

forecasting, specification of goals/objectlves, and making
recomnendations and formulatlng plans. :

Part II: Technical Reference includes 1mportant technlcel 1nf0rmat10n
that should be referred to whenever requ1rnd
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5. NEW IMPLEMENTATION TECHNIQUES

5.1 Land Readjustment (L/R} Technigues
5.1, 1' introduCtione o

The purpoae of the Land Readjustment Pregect ‘was to ‘introduce land

eadaustment technlques to ‘enhance urban devélopment planning in
Thailand, 1t is not ‘'uncommon - for the adOption of "'a. new system in a
seciety to take at least a few years.. The principal concern of this
element of the study wes to assist DTCP in its beginning efforts in
1mplement1ng the 1and readaustment process.

First: and foremost 1t ig essent1a1 that the staff of DTCP fully
understand the .land readaustment system that it is going to. employ,
Once DTGP has .. through theoréetical and practlca] knowledge of the
systenm, itican be’ adapted for use under the particular conditions that
éxist.in Thailand. "Thus; the JICA" Study Team concentrated on
‘providing both -theoretléal and practical knowledge of land
readjustment technigues, which can.give DICP. a good start toward the

1mplementat10n of thlS system in Thalland : '

*Thle "technology transfer" was’ carried out by prov1d1ng DTCP staff
with a general introduction to the process ‘of  land readjustment, and
by focu51ng ‘on Lhe detalls of the system .of “land readjustment
practlced in Japan.  In addltlon an exploratory survey was conducted
to seek’ p0551ble ways . to 1mplement the land readjustment process in
Thalland All these activities were executed by DTCP with the
assistance of the JICA Study Téam This section summarizes those
act1v1t1es o ' '

'-5 1.2 Orientatlon

Cl)_ Study Methods for Learnlng "Japanese Land Read;ustment"'

Throughout the study perlod '"Japanese Land Readgustment“ was
11ntr0duced and explalned in’ varlous wayS'-

TeChnzcal Materials. At first ‘DTCP personnel "studied available
technical materials such' as Introduction Tb " Land  Readjustment, a
spec1ally prepared JICA textbook :

'Semznars. Japanese L/R techn1ques were presented to DTCP ‘at a seminar.
held .jointly by ‘the JICA Study Team and DTCP. This presentation
:explalned the ba31c congepts of L/R to key DTCP off1c1als

Based on- thlS preparatory work DTCP then examined detailed
information on L/R. For example, DICP staff studied the Japanese Land
Readjustment Law ‘and listened to presentations on the law provided' by
- the JICA Study Team. Also, DTCP staff studied land readjustment
. techniques in detall w1th technlcal manuals prepared by the JICA Study
-Team S



{2) Introduction to Japanese Land Readjustment

Land Readjusiment Low

The L/R implementing procedure in Japan is based=on—the'Japanese land
readjustment law, which .reflects Japan's unique socioceconomic -and
political conditions. :

The L/R law in Japan regulates the technlcal and 1egal procedure of
implementation of L/R prOJects

-  The law deflnes that L/R progects are’ of a publlc character
stating that the purpose is to ‘promote “the public welfare
through improving living environments. in urban areas.

- Generally, the Japanese constitution requires the publlc
“interest to take precedence over private rights. - Accordingly
the 1mplementat1on of L/R is supported by a- legal enforcement
mechanism that gives priority to the publlc interest; so long
as adverse impacts on landowners dve kept: within . a socially
acceptable limit., Further, the public interest Justlflea
government financial assistance to the project. . : :

- In line with the public character of L/R, the law prov1dee a
legal basis for implementation of the project. _

- The strict regulations governing both .the onganizatianal
{e.g., management) and implementation aspects (e.g., financial
and technical rules) of L/R set forth an administrative
procedure through which the approval of government and
individual participants are sought in order to secure the
publlc interest and to protect individual- rlghts :

The land readjustment procedure establlshed 1n Japan is 111ustrated 1n
Figure 5-1, with emphasis on the administrative procedure followed in
the planning and design process. This administrative procedure
includes &two steps. First, the dimplementing organiﬁation' is
"legitimated" when the government approves the "actlon plan and
implementation ordinance " which states the pro;ect s basic features.
Replotting, a major concern of individual landowners, is then approved=
by the government (or assoc1at10n) during the course of proaect
implementation.

Technical Procedure

A- development .plan, an action plan, a replotting design. and
replotting plan must be prepared in .the implementation of an L/R

project. The items that each plan and de51gn must contaln are shown in
Figure 5-1. . .

Standards and Guidelineé

In order to formulate the plans.requlred by Japan 8 L/R law, varloua
standards and guldellnes must be_establlshed

- lstandards and guidelinea'for determining datum acreage:
- standards and guidelines for replotting design;
- standards and guidelines for land valuation:
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- - guidelines for formulation of the replotFing plan; and
- guidelines for equity payment gpecifications.

The technical manual for land readjustment presented by the JIQA Study
' Team describes how to prepare development and action plang, as well ag
how to conduct replotting design. Standards and guidelines for land
valuation, calculating "Street Value" and "Lot Land Value," and for

replotting design are prOvided.

5.1.3 Land Readjustment "Application Exercise"

{1) Outline of the Exercise

Materials

The Laem Chabang New Town Deveiopmént-project was selected to provide
materials for the exercise, having taken into .consideration such
factors as convenience in terms of database preparation.

Action PZan'Preparatign'

The preparation of the action plan covered such study items ag 1)
setting up the boundary of the project area; 2) analysis of existing
conditions; 3) land readjustment design; and 4) formulation of a
financial plan. A decision was made to base the exercise on the first
draft of the Laem Chabang specific plan prepared by -DTCP. . The
dominant proposed land use for the project area is row house
residential, The area devoted to public facilities, the cost of
constructing public facilities and utilities, and unit land price
hefore and after the project were all estimated to calculate the ares
of reserve . land, and -derivatively, the "coatribution ‘area" and
"contribution ratio." ' '

Replotting

Replqtting consists of land valuation &hdffeplotting éesign.3 The
technical procedure for these complicated tasks is shown in Figure
5_,2‘ . .

Replottihg:was conducted folléwing the technical_prOCedufes and |
manuals presented by the JICA Study Team. These included: '

- texts for land valuation with examples of land valuation
" standards; B _ . Lo e L
- guédelines for calculating street value and lot land wvalue;
an : ,
= texts for. replotting design with examples of standards and

guidelines for replotting design.
A few observations'regarding the replotting are in order:;

- The replotting was designed on the basis of the action plan
that was prepared,
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- The replotting was not necessarily consigtent with the
proposed land use (row house area) of the spec1flc plan {lots
were replotted one by one).

-~ The land information that was used was drawn from tax maps of .
the municipality and a cadastrial map that did not cover all

of the project site.

Land Valuation

Among land valuation methods, the street value method was selected
because it is logical and relatlvely easy to understand. At the
outset, the data necessary for land valuation were prepared, including
data on land use, urban lacilities, and utilities. Then, street value
indices were calculated using a calculation formula presented in. the
manuals, Finally, the land values of. the lots themselves were

calculated using the street values calculated in the previous step.

Replotting Design

Small areas contalnlng 10 parcels of land were selected for the
replotting design exercise. The major activities involved were 1)
calculation of the replotting area; -2) placing the areas into the
block designed in the action plan; and 3) calculation of equity.
These activities were repeated to obtain a. balanced replotting.

(2} Findings
Technical Difficulties of Preparing an Action Plan

The DTCP working group experienced some technical difficulties in
preparing the action plan, A few of these difficulties are detailed
below: - 5

-~ DBase maps and title deeds prepared by different agencies are
inaccurate, sometimes by 20%. This inaccurdcy resulted in
difficulty in replotting design. A lack of‘information'
regarding property rights further complicated this task.

~ Because the project area is mainly in a rural area, much:
required information was unavailable, which made it difficult
to evaluate existing conditions.

-~ Because land speculation has been taklng place. in. and around
the project area, the unit land value was unpredlctable which

created difficulties in the obJectlve estlmatlon of lend
value,

As with any kind of development plannlng in a developlng country, the
lack of a database (including, e.g., cadastrial ‘maps and land title
information} presents a major obstacle. However, such - dlffrcultles
only underllne the 1mp0rtance of the land readgustment progect

Underlying. Aspects Sfor Realizatzon of the Progect
The L/R study concluded that in return for a contrlbutlon of 20 97 of

all land, land values would increéase 125% (2,000 baht/wa to 4,500
baht/wa). Concurrently, property values would increase by 78%. Judglng



from prior experience with land readjustment in Japan, Korea, Taiwan,
and Indconesia, these estimates seem reasonable.

However, there are two 1mportant underlying issues that need to be
addressed

- Acceptabzlitgﬁof a 207 Contrzbutzon. It is difficult to say
with certainty what contribution ratio in land readjustment
will be acceptable to landowners. Acceptability depends on
the economic or developmeént potential of the project site, the
level. of infrastructure . services preferred, other development
options, development purpose, lot size, and many other
factors. .

The ‘contribution ratio in a typical: private. subdivision
development  can. be  calculated to: provide ‘a reasonable
reference for justifying a contrlbutlon ratio. in - land
‘rédevelopment planning. . .In such casés  the contribution ratio
. is often‘as high as 50 percent. Thus, a ratio of 20 percent
~may well be con51dered acceptable by prlvate landowners.

- =Land Value.- Another key 1ssue ;s‘land;value, whlch is
‘critical in evaluation of the financial feasibility of land
readjustment. As was prev1ously méntioned, speculators have
driven up land prices in the study area. Land prices after the
current project will be as high as 1,800,000 baht/rai.

The government will enforce specific plans with the socially
Jjustifiable purpose of providing'affordable housing. However,
the gap between the market price of land and workers' ability
to pay has widened. Thus, if the government allows high land
prices, the government s planning goals may be unattainable.

However, if land prices are held down by government controls,
1and readaustment will not be as financially feasible.

Repidtting qnd‘Land-Use

Replottlng, bne:OF the important prerequisites of land readjustment,
in: pr1n01ple 1nvolves the preservatlon of existing land rights in an
1mproved envlronment.ﬂ The 1mplementat10n of- a land wuse plan
entails changes in .existing land rights. In order to use the land
readjustment process in. the implementation of the specific plan for
the Laem Chabang new town development, " additional measures must be
employed Taking the above into account, the working group identified
possible’ applications of" 1and readjustment - to the 1mp1ementat10n of
the spec1f1c plan for . the new town These included:

.-"'collectlve replotting 1nto blocks for land COnSOlldathH for
“row house constructlon {joint-venture project of landowners};
-. replotting onto the row houses constructed {the land rights to
be transferred to partlcular floors),
- construction of row houses in the block (with the approval of
. the landowners) through land readjustment, with the funds
earned through sale of the houses to be delivered to the
landowneprs as an equity payment for their land; and

57



"ordinary replotting," as discussed below.

The Land Readjustment Project

An apartment house (or row house) district can be designated on the
project site (see Figure 5-3). The lots of landowners who would like
to develop apartments either-individually:if_thein land is large
enough for constructing apartments, or jointly with others if their
tands are small, can be transferred and replotted into the apartment
house district. Similarly, the 1ots of those landowners who would like

to continue farming can be replotted into a farmland district.
Ordinary Replotting

In recognition of high laend prices and difficulties in enforcement,
the land use plan must reflect reality. Private developments (either
by  landowners themselves . or by private developers) should be
accommodated to reach the highest and best use of the land. Thus, the
land use plan component of a gspecific plan may be revised to
facilitate various types of urban activities. In ‘principle, then,
ordinary replotting should be carried out based on existing land
rights. ' ' :

Subdivided
Farm Land

l

b i e =
1 .
) ] r
o«...o.op\{.ﬂ

1
oho'ale

et
)

Farm Laﬁd
_District

.

U7
3
bl
i
)

=
-y d
-

;

)

H

[

agie——

M e e

=
)

il
i
-«r‘
i

j

“Apartment House
L-Pistrict (or Row
House District)

Fig, 5~3 THE LAND RFADJUSTMENT PROJECT

5-8



5.1, 4 Preliminary Assessment of the Applicability of Land
Readjustment

(1) Possible Applications

while the JICA Study Teanm prov1ded their DTCP counterparts with
detailed training in. the land: readjustment’ procebs, the working group
carried out exploratory surveys seeking possible applications of the
system in Thailand. It was discovered that in Thailand there is great
interest in the L/R system, and in fact studies aimed at employment of
the system have been conducted by several agencies.

Therefore, the. working group first examined all materials and
© documents related to ongoing research into land readjustment. Second,
they - conducted extensive . interviews. with wvarious : concerned
organlzatlons such as the Asisn Institute of Technology (Professor Ray
W. ARCHER), Chulalongkorn University (Professor. Manop BONGSADADT and
Dr, Kiat CHIVAKUL), the National - Ingtitute  of Development
Administration (Director Phaibul CHANGRIEN and Pro. Grit PERMTANJIT),
ESCAP  (Mr. Mltuhlko HOSAKA), National Housing. Authority {Mr. Pree
BURANASIRI, Mr., Chawalit. RODRUNGRUANG, and JICA expert Mr. OTOMARU),
“NESDB (Dr. UtiS_KAOTHIEN) the Office for Urban Development under DOLA
(Mr. Prasit GAJAKOTARA, Mr. Harold B, SEMTER), and the Bangkok
Metropolitan Administration (JICA expert Mr. MATSUNAGA). '

Through the exploratory surveys stated above, possible cases for
application arose in which one or more L/R techniques appeared to be
ugeful for overcoming implementation problems that the Thai government
had been fac1ng :

Conditions Favoring the Use of Land Readjustment

Conditions favoring the use of the land readgustment process in
Thalland are presented below.

Substitufe for Empropriation

Ag'present,'development projects‘in'Thailand (including infrastructure
improvement projects) are implemented solely through outright purchase
or expropriation of land by the'government. However, such publlc

acquisition of land has virtually stopped for several reasons:

- Alleged.Unfalrness to Some Landowners

,Landowners who - happen to own 1and near but not in the project
.area do . not have their land taken, and they can enjoy
significant benefits from the project at no cost. Howsver,
those whose larnds are .expropriated are only compensated with
payments made by the government.

-._Great F1nanc1al Burden Imposed by Land Value Apprec1at10n

Recently 1and prlces have been 1ncr9351ng very rapldly in
Thailand, and congequently the governument has cut back on land

5-9



expropriation, As a result, project implemehtation'has

suffered,
- Opposition to Eviction

Qutright purchase or expropriation both necessitate eviction
of people out of the project area.  Not 'all people and
landowners accept eviction and that hinders the “smooth
- implementation of develdpment pquects. With land readjustment
no one can be evicted ‘against his will, and benefits accrued
and cost incurred are distributed evenly among ‘all landowners.
Thus, land readjustment could be a viable substitute for the

outright purchase or expropriation of land..
Social Consent for Projects

The outright purchase of land requires that the government persuade
all landowners to sell, a rather lengthy process. However, land
readjustment can provide a basis for social dialogue leading to a
social consensus for a project. ‘ '

Cost-Sharing

With land price appreciation contributing to the government's
problems, more appropriate cost-sharving among local authorities, state
enterprises, and the -private sector was set as-a~pclicy'goal-of‘the
urban and. specific area development programs of the Sixth Plan. Land
readjustment supports this policy since project costs are shared by
landowners and private developers.

Integration

In order to improve the urban environment, a variety of development
thrusts including road, flood control, sewerage, ' park, and housing
projects have been planned and implemented. However these projects
are usually carried out independently, resulting ih3incréasing
problems in implementation, especially in densely populated areas. To
reduce these problems, integrated urban area development schemes
combining projects from various sectors can be helpful.

Active Land Market

In response to Thailand's recent rapid economic growth, the country's
housing and land markets have -been active. In such a mparket
‘environment, the implementation of innovative urban development
measures such as land readjustment is more attractive.

Need to Improve Living Conditions

Thai planners are now emphasizing the qualitative aspects of urban
deveyopment; In the past, the priority in urban development was put on
providing sites to meet the great demand, but recently a higher
priority has been placed on improving the guality of the living
environment, The land readjustment process ‘could contribute
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substantlally to thig effort since it entailg 1ntegrated developnent
combining both site development and infrastructure improvements.

Possible Applications

Some cases suitable for the application of the land readjustment
method in Thailand were identified, as shown in Figure 5-4. These
cagses utilized at least one Japanese land readjustment technigue (see
Figure 5-5).

Utilization of the L/R System'for "Fatr Land Acquisition”

All landowners who will benefit from the construction of a road
project are required to sell: ‘some portion of their land to the
.government. Transferring portions of lots via the land readgustment
‘process makes this possible, resulting in "fair land acquisition.'

Utilization of the L/R system for_”Enhancement’of Donation”

"Donation” is an aspect of Thai infrastructure development. Even
landowners who own land outside the project area (the right of way)
can donate their land to¢ the government through the technlque af
transferrlng lot portions v1a land. readaustment

Utzltzatzon of the L/R System for the "Consolidation of Government
Land”

The. government. can buy. land in advance in the vicinity of .planned
" roads- and consolidate these land parcels into one right of way for the
road through the technique of land readjustment by transferring the
location of existing lots.

Construction of an Access Road
. Utilization of the L/R:System for "Opening Up Pocket Land”

qu access road construction, landbwners evenly:share costs and the
land. for the access road to open up "pocket land."

Beal Estate Development

Uti11zatton of the L/R System for the Consolidation of a Development
Area

' "Islands" of'deVeIOpment'area can be consolidated into one integrated
development area through land readjustment. This approach is very
‘useful when developers ‘cannot purchase contlnucus land. Piecemeal
development is avoided, thereby increasing the economic eff1c1ency of
capltal 1nvestment.

Ut111zatton of the L/R System for Accommodation of Existing Rights -
'Avozding Eviction

Those who would'prefer“not to sell their land for a lénd_development
project, but who instead would like to stay in the project area, can
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Reérrange the Existing Entitled Land

Reshaping an
irregular lot

i

Lots c¢an be utilized

more efficiently

-Transferring
the location of
existing lots

e e .

tonsolidating
lots into one
larger lot

The location of existing
lots are changed,
accommodating the lots in
a newly designed area.

Transferring
portions of lots

v
P

LOT PORTIONS . .
R !

Z

Some portion of
each lot is consolidated

"into one lot.

One lot is divided
and transferred
to 2 locatiouns.

Fig. 5-5




be acconnmodated oh the project sité through the land ieadjustment
process. ' :

Land Use Development
Utiligation of the L/R system fow ”Rearrangement of Land Use”

Through the land readJustment ‘method, 1ands are located (or. replotted)
in accordance with the preferences of the landowners. Those who would
like to continue farming are transferred to the planned. agrlcultural
area. Those who would like to run commercial businesses and have
apartments are located in the commercial and residential areas
respectively. ' :

Integrated Urban Area'DeveiopEEnt

The L/R system can: also be used to 1ntegrate development progects and
the neighboring area. Integrated development’ 1nc1udlng ‘the area
adjacent to the pPOJeCt site is posslble through land readjustment.
All developnment progects can be 1ntegrated into one master plan.

Additional cases for possible 'application ‘of land reédjuStment in
Thailand were suggested by JICA expert, Mr. MATSUNAGA (BMA). These
include:

‘Road Improvement'

Type 1 - Creating necessary space for trunk roads through
roadside land readjustment.
Type 2 - Becrgaanlng the network of nelgthrhood roads (soi).

Other Infrastructure improvement

Type 3 - Construction of = flood = -control structures.

Type 4 - Upgrading the living conditions around a spec1f1c
facility.

Type 5 - Preventing sprawl in suburban areas.

Type & -~ Slum improvement.

Housing'

Type 7 - New town projeéts impleménted‘ " by public
. authorities. :

Type 8§ - Coordlnatlng private sector subd1v181on progects

{consolldatlng lands for development).

Creation of  New Space

Type 9 - New estates for industry dnd"_ distribﬁtion
‘centers. : .
Type 10 - Urban renewal especzally for openln? up "pocket
‘ land" in built-up areas.
Type 11 -~ New town development {e.g., science c1tles)



{(2) Exploratlon of Institutional Alternatlves for Implementlng
Land Reagjustment

In the exploratory surveyé described abové. institutidnal alternatives
for implementing land readjustment in Thailand were identified. The
options that appear worth considerlng are discussed below.

- Establzshtng a New That Land Readgustment Law.

The main purpose of a new Thal land readjustment law would be
-to legitimate the Land Readjustment Project as one pursuing

the public interest and which would have the legal powers.
" necessary. for enforcement..

- Aménding iﬁe'Thai Planniﬁg Act (1975)

Artlcles stlpulat1ng 1mplementat10n of land reddaustment have
“yet to be -included in the Thai Plannlng Act. ‘Such an
amendment is recommended . .

P-LQQGZLZGtIOH of Land Readgustment {rn General Plans Under the
Thaz Planning Act (19?5) :

Item (5} of Section 17 in Chapter 3 ("Preparat1on and Maklng

of ‘a General Pilan") authorizes "policies, measures, and

_methods for the 1mp1ementation ‘of ‘genéral plans." = The land’

readjustment process, an implementation method, may be

. authorized under the Ministerial Regulation governing the
- enforcement of  general plans. :

o~ Legallzatton under the Thaz Plannlng Act - Speezflc Plan

Item (1)(J)} of: Sectlon 28 in Chapter 5 ("Preparation and
Making ~of a Specific Plan") proVideS authority for "other
matters, as may be necessary, in. accordanhce with the
objectives of. the . specific plan." This language may be taken
to permit land readjustment as one of the "other matters”
congistent with the objectives of a specific plan.

- Land Readjastﬁent'Through Other Existing Laws

It nay: also be p0551ble to 1mplement land readJustment
through other. existlng laws, such as the Agricultural Land
Reform Act of 1975 or the Land Development Act (B.E. 2528),

- Note that the Japanese Readjustment Law was derived from the
Arable Land Readjustment Law. DBefore :the enactment .of the
. Japanese Land Readaustment Law,_the City Planning Law
_authorized land read;ustment to increase the utility of lots
within legal city planning areas. The City Planning Law made
reference :to the land readjustment process provided for in
the Arable Land Readjustment Law.



- Negotiation Projecf within the Framework of the Existing Law

Khun Pree BURANASIRI, a Chief Architect at the National
Housing Authority, has advised DTCP that although no law of
has yet been enacted, the land readjustment process. could -be
implemented by negotiation with landowners.  The bénefits of
land readjustment could be Stressed. The danger of wa;tlng
for state development, which 'in turn means -expropriation,

could also be empha31zed

Similarly, Professor Ray W. ARCHER has stated that "a. prOJect
could be based on the. voluntary agreement ‘and cooperation of
‘a group of adjoining landowners who can @ée mutual benefit in

joining together in a cooperative pr03ect There aré many
pockets of near-urban vacant land in Bangkok that could
provide a successful demonstration project. For example,

when a group of adjoining landholdlngs are blocked from
access to a public road by a canal,. then & pooling land
readjustment project could be undertaken to construct a
bridge aver the canal and to subdivide the land with the cost
of the brldge being spread across all the landholdings
benefiting."

- Donation Project

According to Mr. BURANASIRI, cooperative development has been
pursued for many years in Thailand in the form of the
donation of 1lands for the construction of roads, schools,
hospitals, bus terminals, temples, and other facilities. If
a pilot or demonstration land readjustment project is to be
implemented, such a project c¢ould benefit from Thailand's
donation system,

Scenarios for Implementation:

Two principal scenarios for the implementation of land readjustment in
Thai society were identified and are considered below. . These are
summarized in Figure 5-6.

Pilot or Demonstration Project Approach

Even without a direct legal basis, a pilot or demonstration land
readjustment project could be Jmplemented ‘on the basis of negotiation
or cooperation as stated “in-the preceding section. If such a project
proved successful, as it Ilikely would then the enactment of enabling-
legislation could be expacted. :

Starting with a Legal B351s for Land Read3ustment

An alternatlve scenario 1nvolves first seeklng a legal bas1s for land
readjustment., This scenario ig preferred to the pilot or demonstration
project approach. Without a solid basis in law, a pilot project

cannot be expected to demonstrate economic and social benefits to
" landowners and others.



Consider that in Japan land readjustment was not instituted until
enactment of the arable land readjustment law. Building upon this
initial foundation,  the Yand readjustment process was widely
implémented, ultimately leading to enactment of the the Japanese Land
Readjustment Law.  In Thalland, it seems worthwhile to try to find a
legal basis for implementing land readjustment in specific planning
or in the implementation of the agr:cultural land reform law (or
similar laws).

Fig. 5-6  IMPLEMENTATION SCENARTOS

Pilot/demonstration i Legal basis for establish-
project approach _ ing land readjustment

Pilot project _
based on negotiation or _ O |
cooperation Development of

: a pilot projects

Legiélation_for land

readjustment _
I _ S

Full scale development JLegislation for land
of land readjustment ' readjustment

5.2 District Planning Techniques

5.2.1 Introduction

The purpose of this phase of the study was to enhance DTCP's
capability to conduct district planning. District planning is
understood in two ways. - One is simply as a formulation of the
district development or district improvement plan, while the second
involves a detailed regulatory program to redlize such a development
‘or improvement plen.’ Thailand has had considerable experience with
-such plans, inc¢luding an 1nduatrlal ‘estate plan prepared by IEAT, a
housing estate plan ~prepared by NHA and private supdivision
developers, and land-sharing projects planned by NHA. All of these
~development plans were mapped out on vacant land after either land
expropriation or purchase, or after c¢learance of existing buildings
and structures., These plans are then 1mplemented with capltal
investment  made by the implementing agency. Regarding regulatory
programs, Thailand has had little experience in leading development
and bu1ld1ng act1v1t1es w1th such control measures.

Thus. thlS part of - the study focused on detailed regulatory plans
with ‘a variety of - control measures considered. However, a district
. development plan must First be prepared since control’ measires are
adapted for realization of the district control plan. Therefore, the
techniques discussed in this section cover district development plans
as well as detailed district control plans.



5 2.2 General Aspects of District‘Planning Technigues

.The regulatory controls underlying a district plan tend to be stricter
than those underlying a general plan because district plans directly
affect people's lives, For instance, rules on location and the shape
and structure of bulldlngs and’ properties are enforced. Accordingly,
district plans are more likely to encounter objections and complaints

from the people affected.

Building Agreements

District planning was derlved from nelghborhood hu11d1ng agreements
that require neighborhood residents to observe rules and regulations
imposed by themselves. Such voluntary self- restraint receives the
support of the community since it 1mpr0ves the 1ocal environment,
eventually leading to higher property values. As a result, many
neighborhood residents actually prefer strict rules. Bulldlng
dgreements are often extended and developed into a. control plan
enforced by government authorltles . :

Special Development/Conservation Areas

District planning is also applied in-special areas of national
importance or of importance for development or conservation.

When rules and regulations governing development are enforced to
inplement national policies, the rationale is that the public
interest should take precedence over prlvate rights. However,
development controls instituted in pursuit of national policies may
restrict the property rightg of individuals only within scocially
acceptable levels. Moreover, any adverse iumpact on individuals must
be compensated for by the benefits from enforcement or by other means
such as tax reductions or government subsidies.

The specific plans for Laem Chabang.and_Chiang Mai that DTCP ‘is
currently preparing fall under the category of special national
interests. In particular, the Laem Chabang specific plan will provide
housing for those working on industrial estates and the deep sea port,
the latter of which is a national cconomic development pro;ect The
spe01f1c plan for Chiang Mai will contribute to preservation of the
historic parts of that city, thereby enhancing the heritage of all
Thais. . -

Measures to Implement or Supplément=Genera1 Plans.

In most countries, city piannlng c0n51sts of a. palr of plans, one ‘a
master plan or general plan’ and the other a ‘district plans. In such
city planning systems, dlstrlct plans are neasures to supplement or
implement the general plan, or both, In Japan for instance, district
plans supplement. the. so- called basic urban plans {similar to general
plans in Thailand) by providing measures tailored to the uniqgue
requirements of the district composing the general plan

5-18



While a general plan emphasizes the rationalization of city planning
for the city as a whole from a broad point of view, a district plan
‘typically aims at environmental improvements in geographically-limited
areas from the viewpoint of -the district. However, district plans are
gometimes viewed as programs to implement the general plan..

In' Thailand, district plans are absolutely essential f£ér the
implementation of general plans. The Thai Town Planning Act (1975)
can only be implemented when specific plans have been enforced. If
there is no specific plan, the 1aw is essentlally unenforceable.

5.2.3 District Planning "Appllcathn Exerciges"

Applicationg of Digtrict Planning

(1) Voluntary Agréeménts'fqr Maintaining and Improving the
Neighborhood Envirvonment :

Voluﬁtafy‘neighborhood agreements often can be formalized into
.dlstrlct control plans by the government. This approach is promlslng
in hlgh quallty residential areas and resorty,

In hlgh quallty r851dent1al areas, almost all rc51dents have a strong
intérest in maintaining' their environment, ‘and therefore neighborhood
agreements to -enforce rules and regulatlon to preserve the
environment can easily be reached. This approach has been used in
various subdivision developments in the Bangkok area, In a recently-
developed subdivision, the buyers . willingly signed contracts that
stipulated very strict conditions for creating and maintaining a high
quality  environment. For instance, the buyers are not permitted to
design their houses themselves, The developer has stressed
homogeﬁeity, uniformity, and harmony .to create a unique community.
All lots were sold 1mmedlate1y, indicating a strong demand for this
approach ' : g

Resort area residents, including hotel owners and developers, share a
common interest in - attracting more tourists. In pursuit of that
objective, . resort area residents are likely to cooperate in
implementing programs for beautification and landscaping. Such
programs can be embodied into an agreement resulting in a detailed
control plan: recognlzed by the government, '

{2) Spectflc Areas To Be Deueloped or Conserved in Line with
Natzonal Polzcy :

Plannlng area residents may accept control plans based on an
understandlng of the national interest or the public interest of the
region.  As stated previously, the Laem Chabang new community
developmernt and the Chiang Mai hlstorlc preservation plan are in this
’category. : :

(3) General Application in Relatlon to a General Plan’

-Usually land use regulation is 1mplemented through & city-wide
{general} plan and bulldlng code. The city-wide plan (including



zoning) regulates land use al the scale of the entirve city, while the
building code regulates individual. lots and structures.
Unfortunately, with this regulatory scheme-it. has peen difficult to
achieve - desirable environmental conditions at the district level.
Thug, detailed digstrict control plans are recommended.  In such
control plans, in addition to the control measures available in the
existing general plan and building code, strict detailed measures to
be applied on the agreement of planning area residents are included.

It should be noted that since general plans and building codes in

Thailand are not combined, specific plans are sometimes saddled with
the task of regulating land use and buildings. to implement the general
plan. Therefore, it is advisable that the general plan and building
code be reviewed and modified to provide a comprehensive regulatory
gystem for land use and buildings. District planning {or specific
plaming) could then be redefined in order to make it more effective.

The issues and study sites for the district planning application
exercises are summarized in Tablé 5-1. . Study areas were selected
where there seemed a good possibility for the application of district
planning. '

Table 5-1  DISTRICT PLANNING APPLICATION EXERCISES

Subject Issue B Study Area

Exercise I District planning - - 01d Chiang.Mai
~in a historic area

Exercise 1I District planning Jomtien, Pattaya
in a resort .

SUMMARY OF EXERCISE I (OLD CHIANG MATI)

Thailand has many scattered historic and cultural resources,-including
temples, pagodas, and other religious monuments. These sites attract a
great number of tourists,

The preservation of Thailand's historic resources . is of significant'
interest, both because of the country's high_degreé of respect for
‘history and religion and because“of therimporténce of tourism.
Because of this national interest, it is probable that district
planning rules and regulations to preserve historic resources would be
supported by a majority of the people. Moreover, planning area
residents and others concerned may be persuaded to accept'district
planning oriented toward historic preservation. The old section of
Chigng Mai is clearly an important historic area in Thailand, and it
is in serious need of congervation. It is likely that the technical



findings of the Chiang Mai study could be applied to other historic
places in Thailand as a prototypical conservation method.

For Chiang'Mai, a district conservation plan was first prépared.
Then, it was translated into a detailed control plan.

District Preservation Plan

The technlcal procedure for plan preparation included 1) data
collection and analysis of existing conditions; 2) setting of
development goals and objectives; and 3) development of the
conservation plan., - All procedures are presented in the planning
manual. '

Anaiysié of ExiSfing Conditions

The analysis of existing conditions is of great 51gn1f1Cdnce since it
indicates. which conditions need to be improved with implementation of
the development plan. 50010econom1c physical, and visual surveys
were conducted to evaluate the ex1st1ng built-up area. Existing
buildings and spaces were graded in terms of importance, and the
existing visual structure of the district was evaluated.

Development Goals

The Chiang Mai historic conservation project had two goals. One was
to preserve historic and religious "monuments," such as temples, old
buildings, and townscapes in the old city. The other was to promote
tourism to revitalize the city and surrounding areas.

One of the principal reasons that Chiang Mai has been attracting
tourists. from all over the world is that 0ld Chiang Mai has retained
the attractive characteristics of a city built in an earlier era.
“Thus, tourism and historic conservation are inextricably linked. For
this reason, the district development plan was designed to preserve
- historic resources by enhancing the historic atmosphere created by
such physical elements as temples, pagodas, and monuments, as well as
houses and even fences built in the ancient style.

District Improvement Plan

‘Based on the evaluation of the existing built-up area and the
development goals that were established, a district iwmprovement plan
was presented in the form of conservation and development policies for
the areas identified. In particular, the areas were classified into
four major categories: ' :

= areas;to be strictly preserved;

~ areas to be preserved but not rehabllltated

- areas'in need of environmental 1mprovements, and
. = areas to be redeveloped for public purposes.

The 1mprovement plan also 'includes a district facilities plan,
covering access roads, pedestrian ways, open space and parks, as well
as police station, museum, library, and cultural facilities.



Detailed District Control Plan

Admintstrative Procedure for Controlling Land Use and Baildings

The existing control system along w1th new regulatory procedures will
be applled in order to bring about the dlstrch improvement plans.

Regarding the ex1st1ng control system, under the Bulldlng Control Act
and Bylaws, builders must apply to the municipality for a. building
permit.. Through this process, - ‘the municipality can examine proposed
buildings from the standpoint of consistency with building standards.
Special requirements for district planning areas are to be added to
the building code in the specific plan.

Regarding new regulatory procedures for controlling -building
activities in a planning district, we recommend-a new ‘procedure
requiring notification of the "governor" of a municipality before any
change affecting lots or building construction is 1mplemented The
governor can then examine the bu1ld1ng plan and check for harmony with
the district's plan. _ .

Control Measures

Various regulatory measures must be implemented to realize the
proposed district improvement plan, :

- A detailed zoning system should be ‘applied in the district.
It must be linked with the Building Control Act Bylaws, which
should be used to enforce the zoning system's. land use
classification schenme. :

- Building coverage ratios, building heights, as well as
building design, color, and style are to be sp801flcally
regulated in the district planning area.

~ . To engage in building activities such as restoratlon
alteration, and demolition, one must apply to the.
municipality for permission. S

Detailed Control Plan

A detailed control plan was formulated with the control measures
enumerated above. Appropriate combinations of ~control measures were
examined for solving the problems and realizing the development goals
of each of the four categories of areas (as discussed in the Districkt
Improvement Plan section above).

The most important purpose of the detalled control plan was to
maintain the atmosphere of an anc1ent rellglous city. To achieve this
~ goal, key elements {e.g., roof style, fences, color} constituting the

unique lsndscape were analyzed and incorporated in the control plan.

And, for maintaining- the skyline of the old -city, bulldlng height
regulations were included. In addition, building design -guidelines
were incorporated to require the Larna-Thai style or the typical
northern style with ga-lae on top of gables. Also, -creating . and
maintaining open space. was considered of great 1mportance.



SUMMARY OF EXERCISE II

Apart from historic sites, the potential of district planning seems to
be higher .in resort areas than for any other kind of area. Strict
rules and regulations would 11kely be willingly accepted by the
developers, landowners, and investors, ‘all of whom desire orderly
development, attractive landscapes, well-organized urban utility
‘services (e.g., water supply and sewerage services)}, and an attractive
natural environment. They know that these features will help attract
both Thal and forelgn tourists.

Pattaya ig well known internationally as a tourist attraction,
Recently, the development of tourist facilities has expanded to the
southern part of Pattaya, where Jomtien is.located. The local concern
is how to orderly develop a resort area in harmony with natural
conditions. In this respect, Jomtien could be very receptlvo to
district plannlng for resort development

A dlstrlct_planning exercise for resort areas was conducted. First,
the image or character of the resort area to be developed through the
‘district: planning process was considered. Second, control neasures
-were examined and incorpotrated into a district control plan.

'Dpvelopment Goals

Development goals were set fcr the Jomtlen area through an analysis of
existing conditions and a review of the Pattaya general plan and
tourism development  program. The general goal was establishment of a
resort area that is harmonious with the existing seaside environment.
Therefore, orderly development was stressed. Traffic congestion is to
be minimized, -and all. development should be in harmony with the area's
beautiful natural environment.

Diétrict Control Pian-

The district control plan was formulated to guarantee orderly
deVelopment consistent with the maintenanceé of environmental values.
Therefore, a variety of control measures were considered, including
height regulations, setback regulations, floor height standards, and
regulations affecting building color, fencing, signboards, and
vegetation. The following specific findings were made:

- The zoning classifications in the general plan should be
subdivided into six categories to meet the district's diverse
"needs. The objective should be orderly development in terms

_ of building type and the landscape,.

- In order to retain a "resort -atmosphere,” building coverage
ratios are very effective. They can prevent congested built-
up areas. Also, they can create verdant open. space, an
important element in maintaining the attractiveness of a
resort.

- Bulldlng helght regulatlons are essential for preservation of
the townscape Building height can 1ncrease with distance
from the beach,
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- The color .of buildings and fencing must: be étrictly
controlled. '

Concludlng Conments

The exer01ses were not 1mp1emented to formulate actual distrlct plans
for particular places, but rather to assist DTCP. in. acquiring a
district plannlng capability. During the exercises, ' however, . it was
suggested that there is a rather high possibility of -applying district
planning as a supplement to general planning, for promoting national
policy in specific areas, or for assisting localities in improving
thelr living env1ronment o ' : :

huring the courseé of thls .study, DTCP staff have learned both plannlng
and control technlques from the JICA Study Team. It was shown- tpat
district development goals must be firmly established to justify
regulations that adversely affect the property. rights of individuals.
Control techniques were studled ‘from the viewpoint of their
_ effectiveness for achieving ‘district development. -DTCP's. staff have
learned of a wide variety of land use and building control measures;
and they have begun -to master the technxcal bagis underlying these
neasures.  As a consequence DTCP will be able to improve ‘its
specific planning process. o

However, the public acceptance of control measures was not - considered
in- the exercise. Only. Bangkok . and Chiang Mai have - enforced control
measures. such as floor area ratios, building height regulations, and
design controls. ' The public acceptance of ‘control measures-. ‘in other
areas will depend on the government s persu851veness in stressing: the
benefits of such measures, not only for society. at large, but alse for

the individuals directly affected. DTCP is scheduled to enforce .

specific plans in Chlang Mai and Laem- Chabang, for which  the
techniques and knowledge acquired during this study will be useful.
“In the future, the "social persuasion process" should be developed
further. . S
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6 DA'maasa "MANAGEMENT SYSTEM (DBMS)

6 1 Introduction

At present DTCP has a variety of data management problems in the city
plannlng ‘process. As a result, some collected data are not
effectively integrated into the plan making procedures. A plan‘is
formulated based on a nuwber of judgments, and it is 1mportant that
those Judgments 7 be- based con d@n internally consistent information
syqtemx_Clearly, then ‘the. establishment of an 1ntegrated data
managemnent system for city plennlng is an essential task for the
improvement of the ratlonallty and efficiency of the planning process.’
In order to meet this need, a Database Managemént System (DBMS) based
on’ modern computer technology has been proposed - The proposed DBMS,
however, does’ not consist ‘of" merely a computer (hardware) and
electronlcally stored data. Rather, it‘is . a ' 'system” of processes
that can serve the planner by meeting hls 1nformat10n requirenments for
a varlety of plannlng deC151ons._

It is recommended that a DBMS be promoted 51mL1taneously in the
follow1ng areas:

- standardlzatlon of data formats, processes, and software
" through’ the 1mprovement of DTCP's dinternal information
network;:
- deve1opment of appllcatlons software, statistical proce531ng,
' 'analytical models, and 51mu1atlon techniques; and
- Computer hardware 1mpr0vements and, Lhe expansion of DTCP's
' oomputer network - :

'Concept of DBMS in, Clty Plannlng

Clty plannlng act1v1t1es requlre an 1nternally ConSlStent data
management system. The first step toward the development of such a
system is the  standardization of the plan making process, ‘with data
collection and subsequent, data- proce351ng tasks. synchronized into a
nutually. reinforcing flow of act1v1t1es This concept is shown in
Flgure 6-1. ' : ‘

Database management aims at the establlshment of a system of software
‘to manage storage, retrieval, and the updating of the records in the
database.  In essence, the system is a highly structured "file" [1]
 that attempts to prov1de all the data allocated to - certain subjects
and’ allow: programs to. use.only ‘the required items of records. The
concept of the DBMS as applied to the standardized city planning
- process 1is shown in Figure 6-2.

.[1] “File“'ls a techn1ca1 term used in eomputlng to refer to a bundle
of 1nformat10n stored w1th1n a,computer system. :
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6 2 Systems Design

Organization of Software Svstem

The d881gn of the DBMS must be cOnsidered in . terms of “data
availability as well as the accuracy and efficiency of data
processing. Both are vital to achieve a stendardized city plannlng
process. From the point of view of computerlzation. a data
processing system should include certain  functions, such as
statistical processing programs, analyt1ca1 applications, and
simulation progrems ' The organization of these software systems in
the proposed DBMS is shown in Figure 6 -3.

Definition of System Functlons

Depending on the concept of the DBMS and the systems degign in
response to city plannlng techniques, system functions can ‘be defined
as in Flgure 6-4. However these. system functions are not only
‘standardized by data - dtem as is shown in a- subsequent sectlon but
they are also 1ntegrated into . 'a consistent system of various
Functlons.r The DBMS wust fulfill its functions within a complete
'system of lntegrated appllcatlons Each functlon-adata input,
tabulation, -analytical appllcatlons, and simulation--is considered
brlefly below. ' :

Data Input System

The data’ collected in the field survey must be val;dated and encoded
into the computer gsystem. “'The data 1nput function con51sts of various
data checking and data updating programs. capable of identifying
1ncorrect values resultlng from human as well as machine errors.

B3310‘Tabulatlon Programs'-

In the tabulation function. the data is processed in the form of
tables,,and the totals for a.particular group ‘or groups of data are
" calculated. -~ The -basic tabulatlon functlon is . lelded 1nLo six parts
as shown ‘in Flgure 6-6. :
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AnalytiCal Applications System

The DBMS should have a stat:lstical analysis program. Representative
techniques are shown in Flgure 6-7. '

Multiple Regression Andlysis

Analyzg‘the'feidtioﬁsﬁips_betweeﬂ a dependent
‘variable and two or more independent variables.

Factor Analysis

Construct & model in which a certain number of factors are
used to explain a larger set of variables.

Quantification ?heory Type i Analyéis

A linear mo&el in Whlch the dependent variable
" is quantitative and ‘the independent’ variables
are quant1tat;ve or qualitative.

Quantification Theory Type IT Analysis

- This metﬁqﬂ classifies’ig&ividuals=idte one of two
.or more given population oh the basis of the qualitative
attributes ‘of the individuals.

Analytical Applications

Variance and Covariance Analysis

. This technigue tests the hypothesis that the group
means-of the dependent variable are equal. ' 1t also
analyzes the main effects of factors and covariates,
and the interaction among factors.

Cluster:Anaiysis

This-technique groups cases into clusters based on measures
of affinity.

' Fig. 6-7 EXAMPLE ANALYTICAL APPLICATION SYSTEM



Simulation Prograus

Simulation models should be developed :in agcordénde with ~the
techniques of each planning sector. The basic structure of the
a6 o _ . '

dsimulators for the relevant
12.

sectors are shown in Figure 6-8 through 6-
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: Fig. 6-8 SOCIO'ECONOMIC_ AND LAND USE SIMULATOR
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Input/Output Data Items

Data Processing Procedure

Figure 6-13 shows the proposed data processing structure. for plan
preparation. It provides a framework for the further developmeqt of
a more practical procedure to conform to DTCP's.actual planning
environment. The whole process can be grouped into four principal
parts: mapping, socioceconomic analysis, land use, and transportation

systens.

The mapping system is the basic system from which various kinds of
maps are produced. - The work starts with the selegtion of:a mapping_
method for a designated planning area. Either aerial photographs or a
ground survey can be used. The system can then be used to produce a
variaty of waps. For example, a land use map can be produced and used
to show zoning or to measure land use areas.

The sociogconomic analysis system is based on sUrveys'of population
and economic activities. Socioeconomic data along with land-use
measurement data can be input into the computer to conduct basic
tabulations (e.g., types of land use by zone; .population tabulations
by sex, age, and zone}. These basic tabulations are used in the
simulation procéss, which has three main-modules; socioeconomic, land
use, and transportation.

The socioeconomic simulator is employed to prepare . population and
employment projections, To make these estimations, various variables
{"standard units™) must be considered {(e.g., sex ratio, school
attendance ratio}.  Certain variables require consideration of both
sociloeconomic and areal unit data. Population density, for example,
is derived from total population in a zone and the total area.

Others, such as industrial land, which is calculated using the number’

of employees at various workplaces, require only one variable for
estimation. These variables are very important for the estimation of
land reguirements in the land use simulator. The Ffinal output of the
land use simulator is the area of land required for each activity
(commercial use, industrial use, or residential use) in 'a
predetermined target year. This output ensures that the increase in
land area is consistent with the increases in population and urban
activities. This "increase in later allocated to appropriaste
locations, taking into consideration a variety of factors, - A draft
land use plan is ultimately formulated. S

For the transport simulator, the conventional. four-step traﬁsport
medeling process (i.e., trip generation, trip distribution, modal
split, and assignment) has been  proposed. A number of transport
plans can be simulated and evaluated along with the underlying land
use plans. In addition, if more detailed analysis is required for a
transport plan, it can be cdrried out by analysis of an O-D {origin-
destination) survey. Although such an approach yields more reliable
information, it is rather costly to implement.
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'Specification of Data Items

The software system outlxned requires. SpGlelcatlon of data items tor
1mp1ementation. Data items should be specifisd based on a review 'of
‘eurrent data: itéems and the availability of existing data. In addition,

1dent1f1cation of how the data items will be applied. (prngram details)
in each function must be consldered Also, data iteéem specification
mucst reflect c:Lty planning technlques. . ' ' :

Based on the case’ Studles, ‘a ‘gample list. of data 1tems has been
prepared ‘and - is shown in Table 6-1. However, data items should be
-SpEleJGd together with the definitlon of zonlng boundarles and the
cod1ng system,_' } _

 6 3 Computer System Development

- The computerlzed system should ‘be developed progre551ve1y from the
~ current "initial ‘stage" toward: an "intermediate stage" and ultimately
:to_ai"full_scale stage."  -Ths stages can be c1a551f1ed based on
‘whether they . employ off~-line proce531ng or ~on-line processing and
whether they use batch proce531ng or real- tlme processing.:

_'The relatlon between the system development stage and the fornm of
~ processing is shown in Flgure 6-14.

L : :  System
Processing Form Processing Detail . - On-Off Line - Development
o . . S S ' Stage
Batch Processing ‘:CEhttal.BatCh |—d - Off-Line e Tnitial
; o T “Processing i Processing Stage
Remote Batch 1 On-Line - - inte_r_mediaté
Processxng o : Processing | Stage
Realﬁ—Ti_ne R On-Line Real~
Processing | | Time Processing _
M R || Full Scale
. ; . ’ Stage
Time Sharing
Processing

Fig, 6-14 .SYTEM DEVELOPMENT STAGE
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In order to advance its Database Management Syqtem
ahead to more sophlstlcated computex systems

pTCP mﬁSt move

shown in Figure 6-15.

Initial Stage

_Intermedi&te Stage

Full Scale Stage

Information

Inside DTCP

Inside DTCE"

Expansion to Qutside
Network (Each Division) {New Information Information Network
’ ‘Network)
"Hardware Microcomputer MicrOCOmputer Host Computer
) Off-Line. Processing On-Line ProceSSLng On-Line Real Tinme
{Stand-Alone) " (Intermediate-Size) Processing
Software Data Base System On-Line Data Base {I)|On-Line Data Base {II)
(City Planning - : Managenent System Managerent System
Syster) : : . _ : : :
Standard Application | Specific Application Specific Application
& Qutside Software
Operating
Organization .
R ) : Manager . Manager
‘Manager & I lg : l [ T 1
System Engineer - ~— — -
: : ] Systen Englneefgg] I System Englneer ]
N : : l_ Programmer ]
Programmer Programmer & T
& Operator Cperator
. l_, Operator ]
: ' 1 Coder ]
Coder & Coder & : T
Keypuncher Keypuncher
: [A_, Keypuncher l
-Fig., 6-15 PROGRESSIVE DEVELOPMENT OF DATABASE MANAGEMENT SYSTEM
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6.3.1  Initial Stage (B&téh Processging)

Microcomputers=will be used for batch procéésihg_initially, although
ultimately more sophisticated computers will be introduced .- '

Batch processing is the processing of an individual program without
interaction between the program and the user once the program has been
read by computPr It involves collectlng data into groups to be

processed at one tiume,

Taking DICP'sg ex1st1ng situatlon into account, batch proce351ng by
microcomputer should be employed at the initial ‘stage.  This ‘involves
having each program connected directly to the disk files it tses,
Figure 6-16 111u3trates this 1n1t1a1 concept of program structnre.

During the Case Studles (I and II) conducted for thls report “vabious
practical programs’were. developed using the stand-alone microcomputer
system that was wmade avallable to this study (see ‘Figure 6~ 17}
However some problems were experlenced in producing programs :
particularly with regard ‘to ‘data availability- and the accuracy and
efficiency of data processing, and the specification of zoning
boundaries, Therefore, the programs developed for the current system -
took these problems into account. o

Acer 1100 C Bpson PG AX Epgon PC WD Epson TC AX

J—j T

RAM 4B’ ) : RAM a¢oka) Suitch'Box | ypay pdoxey (RAH 840%81[ F0 520D -

Printer -{Disk 40MB : Disk 40MB l/I “ 1\ piak 20MB Disk Z0MB 5"2Db,
- N FD 528D - ' kB 5"2Hp A Fb 5"2pp AR Fo
: 5%2DD : 520D ' !: : : :’
. ) ? Printer
HP Laserlet
Epzon 191050 ) :
CANON ' ; Epson PC AX - Acer- 410
: Digitizer
_ 1 {TRUE €RID 8038) :
RAM G4OKSB. : RAK BAUKBY - C = CIBAM S40NB
Diakhzmiﬂ) ) Disk GDHB} . (]fli " ZQHB)
FD 5"20p- . © FD 5"2HD : ak <MB
_ " K.Y, Plotter - E"aDD l P'i“t:ler' © .. Fpos"znp
{Roland DPX-3300) | : T ’ RS
T N Canon. :

Fig. 6-17 MICROCOMPUTER STAND-ALONE SYSTEM
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Programs Socioeconomica Data Files
o Facilities
{ Facility Tndustry
' -[ Industiry ~ :
["Commercial Commercial
Population
(Household)
) e Mapping &
[ tand Dse Land Use
o Data Files
. Mapping .
: Transport
twork
f(Ne ho? ) - Data Files
' Trahsport_ ' L Network
{OD Matrix) B .
Facility

F&cilify

Data Files

Network Facility
: Networkr
¥ig. 6-16 FILE-LINKED PROCRAMS (INITIAL STAGE)




The progress achieved in preparing programs in the case studies ig

shown

in Figure 6-18.

At present,

this system is not complete- it

should be progressively improved as DTCP moves toward more advanced

'stages in the development of 1ts computer system.

System Functions

Fig. 6-18 PROGRAM PREPARATION STAGES .

Preparation Stage

of Programs

Program

Language

Date
Contents

BATA INPUT

Sociocconomic

Mapping

Transportation {Nétwork)
Tfanspartation (OD)
Facilily

BASIC TABULATION
Populéﬁion
Commercial
Industrial
Facility

Land Use

Transportation

Complete
Complete

Complete

Complete
Not Started

Compléte
Complete
Complete
Not Started

Complete

4PASE 117 PLUS
FORTRAN

FORTRAN
FORTRAN

LOTUS
dBASE 1II PLUS
LOTUS

dBASE 111 Plyus

LOYDS

dBASE III FLUS

BASIC
FORTRAN

IRPUT-CHECK-UPDATE
NETTL..{Net AdJustment

o Program} :
NETWORK INPUT-CHECK~ -UPDATE

oD MATRXX INPUT-CHECK-UBDATE

ﬂousehcid. pepulation,.

labor Torce, and students

Estﬁblishmenta. and Eﬁployees

Land use

car trlps. PELSON _trips

ANALYTICAL APPLICATIONS

Multiple Regression
Factor

Quantffication (1)
Quantification (1)
Variance and Covariance
Cluster

Correlation

Complcté '
Not Startea
Partially Complete
Partially Comﬁletc
Nui Started
Kot Started
Part;ally Camplete

C-Language
FORTRAN
FORTRAN

Connected - Sociocconcmic

Connected ~ Transportation

Connected - Transportatlon

SIMULATOR PROGRAMS
Land Use
Transport

Facility

Partially Complete
Complete

Partially Complete

BASIC
FORTRAN

LOTUS
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PSA ~ Potential Surface

Analysls
Demend, ‘matrix, and

network models

Sewer Calculatlon Table




6.3.2  Intermediate Stage (On~Line Processing)

In response-to technical advancements in city planning, the computer

systemn should be upgraded in termg of. data processing, with . a more
hierarchical .data structure instituted to reduce the time required for
processing. Moreover, such a system would standardize the data file
and appllcatlon Programs .

Figure 6 19 shows a DBMS that controls all access to an 1ntegrated
data set. In such a system, the programs must "look at" the data
stored in files. The data on the disk can be changed or supplemented
without requiring program changes, and the data can be viewed in
different ways., '

After the campletiOn of an "initial etage system," DTCP should
establish-an internal information network to progress toward the
interme@iate_stage, which requires a microcomputer. The software
.system for this stage should be developed in key areas such: as
statistical processing techniques (for large quantltles of data),
analytlcal modellng, and 51mulat10n modellng.

6.3, 3 Full Scale btage (Future System)

Remote batch processing is to be used ‘on an on~line processing system
in the intermediate stage However, &s. the on-line computer
appllcatlons ‘are processed, .new demands . on the system will arise.

Consequently..the data should be processed and output obtained as soon
as it is generated; the system should respond 1mmedlate1y to any
request for using data or programs. Such immediate processing of data
is calléed réal- -time pr006531ng At present, on-line processing
-usually means. real-time pr008331ng :

At the intermediate~stage, DTCP_w111 have ' a complete data processing
system with a DBMS. that can guide, supervise, .and assist city
planners.,  This system, however, will ultimately bhe insufficient as
DTCP implements city planning in an increased number of cities. Thus,
a new computer center will be required 1n the full-scale stage {as
shown in Flgure 6-21). :
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