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CHAPTER 4: LAND DEVELOPMENT POTENTIAL AND FUTURE
URBANIZATION

4.1 Objectives of the Analysis

The Urban development potential analysis aims to recognize the urbanization process of
Bangkok and simulating future land potential and future urbanization direction. From the
analysis, future Jand potential change, future land use of policy free case of future urbanized
area, and population allocation are obtained.

4.2 Methodology

An urbanization model is developed with selected indicators for existing conditions of
Bangkok, which strongly affect on land utilization. The Study Team scores each indicator,
then counted total score by 1 km grid columns covering all of Bangkok. The scoring system
changed through the calibration process until the model fit the real built-up area.

The future land potential is simulated by the developed urbanization model with future
infrastructure conditions.

Based on the future land potential, the future urbanized area is simulated with a population
framework. The assumption implied is that urbanization will occur from the higher-score
grid column. -

The analysis flow chart is shown in Fig. 4.1.

Existing Formulation of Future Plans
Conditions Urbanization { Projecis
Model Population
Framework
. Selection of
Natural Conditions Urbanization
Urban Development Indicators Roads : : Future
Transport an MRT Systems Future Land Urbanization
Traffic ) Water Supply Potential :
Water Supply Sewerage Potential
Sewerage Scoring Flood
Solid Waste Protection 1
Flood Protection Y ;
Air Poliution Assumplionson
Population Density
Catibration

Fig. 4.1 Flowchart for Urban Land Development Potential Analyses
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4.3 Urbanization Model

(1} Selected Indicators

To formulate the urbanization model, appropriate indicators have to be selected. In
general, urbanization is affected by natural conditions and convenience of living and
commuting, which are heavily affected by the level of infrastructure provided. In this
sense, indicators related to naturat conditions, sanitary services, transport and urban
services are selected, as follows:

Natural conditions:
*  Land subsidence
" ¢ Fiood area (1983,1995}
¢ Flood protection
Sanitation services:
*  Water supply
s Sewerage
Transport services:
¢ Accessibility to arterial roads
*  Availability of rail service
¢ Availability of bus service
*  Availability of MRT service (only for the future)
Urban services:
*  Time distance from urban center
*  Accessibility to hospital '
*  Accessibility to comumnercial facilities

) Scoring System

Since the magnitude of the impacts to urbanization differ with the indicators selected, it
is necessary to apply appropriate weight to each indicator. The BEIP Study Team
conducted many trials in order to explain the curtent urbanized area of Bangkok, and
finally to obtain the scoring System as shown in Table 4.1. Score points are given to all
of BMA, applying this scoring system. Fig. 4.2 to 5 show the results of scoring by the
categories. _

Table 4.1 Indicators for Urbanization Model

Natural Condifions . :
Land Subsidence »15m 106-15m (13164 L - - - .
Flood in 1983 ) Yes - - None - - T i z
Tloodin 195 i Yes - PR I T - - D T
Tood Protection 7 T T TAZone | B Zane C Zore Others - - T - oot
Sanilation Services : B S ‘ !
Water Supply - - - Neoe | Yes - - . :
Sewverage N - - None Yes . N P

Transport Services !

. . - . Noe | 1Kmof | 05Kmef] lkmof | 05Kmof

Accessibility to Arterial Road : L3 L3 Li/L2 ! Lt/L2
: i
E\‘f_aiiability of Bus Service : I ) - N N 72"?;‘;’? R ”7_,,77” E Eg:;f
Availability of MRT Service : . : - ] Nene - 00m -] Sm
Urban Sacvices T : . :
Time Distance to Urban Center - - - - >75 Min. | 60-74 45-59 30-44 | <29 Min.

_Accessibility 1o Hospital ~ ! STy LT O T S5Em | 3S5Km [ E
ssibiTity § ; i - - >35Km J116-15Km ! 5-10Km | Z5Km _© <3Km _

Accessibility to Commerdal Fagilities
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(3) Simulated Urbanized Area

Fig. 4.6 shows a result of the simulation in 1995. The model successfully explains the
real built-up area of Bangkok.

4.4 Distribution of Urban Development Potential

(1) Indicators

The future land potential is simulated by the urbanization model, and the adaptation
of the following future expansion plans of infrastructure arc taken into consideration:

Water supply;
Sewerage;

Roads; and

Mass rapid transit.

> & & @

(2) Resulis of Analysis

Suburban areas improve the land potential due to the provision of infrastructure. The
largest improvements of the land potential are identified in certain areas in the Prawet,
Lat Krabang, Minburi, Bang Kapi and Bang Khun Thian Districts. However, the present
built-up areas are not improved as there is little infrastructure planned at present.

In detatl, the sub-districts can be classified into the following 4 groups in terms of future
land potential:

1} Sub-district Group with More Than 20 % of the Built-up Ratio and Limited Open
Spaces

This sub-districts group is mainly located in the old urbanized area in Bangkok. In
these areas, accessibility to the main road network or commercial center is excellent an
basic urban facility services are also excellent. '

The average population density in this group is 352 person/ha, which is almost equal
to the density of the built-up area of 365 person/ha in Tokyo. However, there are
extremely populated areas with more than 900 person/ha of the population density.

Another characteristic of this group is that the area is relatively narrow. For instance,
Si Phraya is 0.76 Km’, Maha Phuttharam is 0.65 Km? and Thung Phaya Thai is 2.51
Km’. Because of the high population density with a limited open space ratio, this
group seems to have limited urbanization potential. Therefore, it is necessary to take
into account the combination of land intensification and urban redevelopment.

2) Sub-districts Group with 76-89 % of Built-up Ratio

This group is located in almost the same district mentioned above. The basic
characteristics of the population density, accessibility to the urban facility services and
road network are almost the same. The area of these sub-districts is also very narrow
and the future urbanization potential is limited. ' '

3) Sub-districts Group with 51-75 % of Bi.xilt-up Ratio

In this group, the population density shows the average level of the population density
of Bangkok entirely, which is 148 person/ha in the built-up areas. Accessibility to
urban facilities in this group is relatively low at this moment, while future urbanization
potential seems to be high in several sub-districts such as Hua Mak and Thong Song
Hong. '
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Fig. 4.6
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4} Sub-districts Group with Less Than 50 % of Built-up Ratio and Enough Open Spaces

This group is located in the fringe area of the existing urbanized area. The area of each
sub-district is relatively large and the average population density is 146 person/ha in
the built-up area and 49 person/ha in total. Accessibility to urban facilities is also
relatively low at this moment, however, cerlain sub-districts such as Chim Phli, Khlong
Thanon, Khanna Yao, Saphan Sung, Bang Khae Nua, Minburi and Nong Khang Phiu
have higher future land use potential with infrastruicture provisions and enough vacant
spaces.

The results of the future urbanization potential analysis is shown in Fig. 4.7.

4.5 A Simulated Urbanization Pattern for the Fulure (Growth Policy -free Case)

Based on the future land potential analysis, a fulure urbanized area for 2011 is simulated
with a population of approximately 10.4 million. To this end, the future population density
at newly built-up areas is assumed to be 110 person/ha, which is same fevel as the present
population density at the built-up areas in the suburban districts.

Consequently, urbanization is expected to occur in the same direction as present. Therefore,
Don Muang, Minburi, Bang Kapi, Prawet, Phra Khanong, Taling Chan, Phasi Charoen and
Bang Khun Thian Districts are expected to be mostly urbanized by 2011.

The result of the simulation seems to show a probable urbanization pattern in the case of
policy free which no policies carried out on the urban spatial structure but infrastructures
are provided. :

The results of the future urbanization simulation is shown in Fig. 4.8,
4.6 Planning Implications

(1) Effects of Infrastructure Provision on Urbanization

It has been shown that the land potential can be improved by' developing physical
conditions, especially the transport network. It is implied that urbanization can be
directed appropriately with infrastructure provisions.

(2) Necessily to Control Land Use

Certain areas in the Minburi, Lat Krabang, Bang Khun Thian Districts are simulated to
have rapidly improved their land potential. It is, accordingly, foreseeable that these
areas could receive much investment and land development. Therefore, certain
measures to control disorderly development and land speculation should be taken into
account in these areas.

(3) Necessity of Urban Renewal

Certain areas in the central areas are simulated to have a relative decline in their land
potential. It is, accordingly, possible to foresce that these areas are developed
according to a commercial market basis, resulting in the low ulilization of land and in a
deteriorating living environment. 1t is, therefore, necessary to support regenerating/
intensifying existing land use and urban functions by the public sector.

{4} Area to be Urbanized

Future urbanization simulation shows approximately the necessary spaces for future
population increase, In compatrison to the future urbanized areas and land use plan of
the 1992 General Plan or The Bangkok Plan by MIT, larger areas have been designated
to be wrbanized as residential areas. This may result in disorderly development with
the present development control measures. Since their population framework is more or
less 10 million, it is not necessity to urbanize such a large area. - : -

49






Fig. 4.7

10

4
- e R

KILOMETERS

]

THE STUDY
it
URBAN ENVIRONMENTAL IMPROVEMENT PROGRAM
N
BANGKOX METROPOLITAN AREA {BEIP)

SCALE 1:235000

0
.

THE GOVERNMENT OF THE KRIGDOM OF THAILAND

J' EI}_‘X JAPAN INTERNATIGNAL COOPERATION AGENCY(RCA)

:
Z
g
E
2
:
g
g
3
g
3

Potential(2011)

up Area

2] Chaopraya River

i
a7
Y
’V

FFuture Urbanization

Lowest Potential Area

i

©
e
<
©
=
=
@
=
Q.
L
»
@
£
=
=

id

District Boundary
Subdistrict Boundary

Bu
BMA Boundary

]
-

(] s

m : ; r HS! 1
R : . R : i
; | ; : . P ! !
N S S S S bmmfmim ; : ;
_ ! - e T 1
! : ; i ! ;
— R s T Ty ; l—
_ : , o ! :
! “ e m ot
| .
, .
: | H i 1
N |
- : ftar . —p . -
. oo i . ! : B nll;. 3T : : . i : . -
o s Sagi ? P ; Cod o
. - ¥a : m : . I . :
e ~ : ! /o Co . . [
—_ —— R !
1
[
 mmmn ; s
i I |
: |
i ,
T :
: |
H ;
; |
i |
i 1
| ' |
\ .
T '
Lo !
1
oo, |
. : ! !
N
N
3
oo
A
r | . i
I
T | :
: [
H 1
; Lo
; —
1 N .
N "
T
i
: \
i
i :
| '
. 1
-
i e e ey

) . : : . ayn — i
. -t ! "— :
| o e e w—" T

.

apm T

4-10



Fig. 4.8
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CHAPTER 5: TRANSPORT SIMULATION ANALYSES

5.1 Objective of the analysis

The objective of the simulation is to test numerically the transport concepts and principles
that are seen as the foundation of the “Transport Vision for Bangkok” in Chapter 2 of
Volume 3. This simulation cannot be confined to Bangkok but must embrace the whole
region that has a major interaction with Bangkok namely the Bangkok Metropolitan Region
(BMR). For example, the traffic congestion on Sukumvit Road does not stop abruptly when
you cross the BMA boundary, it continues on the other side of the boundary into the
adjacent province of Samut Prakhan. '

Several transport phitosophies are considered in this project and the simulation analysis
must be capable of the evaluation of the impact of the different policies and philosophies.
In all ten cases are simulated by the Bangkok Urban Model (see Table 5.1). These range
from the existing situation to two different demand projections for the Year 2011. They
include model runs with and without improved public transport, an increase in local road
space and a simulation of area restraint .

Table 5.1 Description of the '_I'én Simulations

- DEMAND SUPPLY SPECIALPOLICY

1995 [TREND [NEW |1995 |8th Plan -|MRT :
Cojoit Jeon 5%?20:3

CASE1 . .

CAsE2 | R o

. _CA§E3.‘ [ ] [ L

- CASE4 . °

CASES . R R

CASES . . N . |

(CASET _ R R R ., |BUSPRIORITY

CASES | R o . '« |ROADCAPACITYINCREASE

CASEQ R R . N Agegée_srmlm

CASE{0 . R . o |SUBCENTERDEVELOPMENT

Nc\_tes:

1: The 8th Plan Road Project includes all the major road projects as supplied by agencies .
i 2. MRT s the mass transit sj'slem as defined by CMIP, the mass {ransit master plan of OCMRT . .
The output from the transport also becomes an important input into the analysis by GIS. It
also provides the primary input into the environmental air pollution analysis thus providing
the vital link between the impact of transport policies on the environment.
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5.2 Methodology

{1) Methodology Overview

During BEIP, a transport model, the Bangkok Urban Model was developed for the
purpose of testing various transport options. The basic inputs to the transport model
were :

¢ Land Use Planning Data
¢ Network Characteristics
¢ Travel Demand Characteristics

Future travel demand is forecast using a four step transport model. The forecasting
procedure is described in Figure 5.1 and is discussed in detail in Appendix 1. There are
five major steps in the model: _ _

" e Trip Generation - Pre Distribution Modal Split

Trip Distribution _
Modal Split - Post Distribution
Non Person Trip Table Development

Traffic Assignment

Prior to the start of the development of the trip generation, estimates for Land Use
Data were prepared for 2011 for two land use scenarios , one following the general

~ trend in Bangkok, the other driven by the development of Sub - Centers at Lat Krabang
; Talin Chan and Bang Kungthian. Ata global level there is little difference between the
two scenarios but the distribution is different at the zonal level. For input into trip
generation and attraction, the following land use parameters needed estimation at a
zonal level namely : :

Population .
Number of Households
Household Income
Employment Places
Terhiary Employment
Student Places

® & ¢ » o o

A comparison between the major land use parameters in 1995 and 2011 for the trend
case is presented in Table 5.2 for each district in the BMA. :

{2) Trip Generation

In the Trip Generation step of the model the land use planning data is developed into
trips starting and ending in a traffic zone ie. trip production and attraction
respectively. The first stage is to determine the apportioning of households between the
four vehicle ownership categories namely : o

¢+ No Vehicle o
Motorcycle, at least one (M/C)
¢ OneCar . o
¢ Two Car or more than two cars
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Land-Use Scenario

Planning Dala _
- Population 'I'i"fip Production |~ M Pre-Distribution
- Housseholds o Modal Split
- Income N

- Employment . .
- Student Enrofements “’fﬂ‘i %ltrac{lon}m-

¥

Gravity Maodel, Trip
~ Distribution

4

Network Chénges ,| Post-Distribution
Public , Privale Modal Split
: - From Public
Trip Tables || Transport Loads
for Private Travel Estimate Bus
Preloads |
Oaily Private
Vehicle Table
Commercial y
Vehicle e | Develop Peak
_ 1. [Hour PCU Matsix
External Trips
Road Network ' —" Traffic Assignment
Note: The ééﬂwaré'paékageé. used in this simulation model are : o
GIS : ARC/INFO Link Loadings for
Spreadsheels : EXCEL . _ GIS & Environmental
Transport Planning : TRANPLAN 4 : Arialysis

Database : FOXPRQO -

| ~ Fig. 5.1 Traffic Démaﬁd_Forecasting Procedure
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Table 5.2 Summary of Demographic Data

District Poputalion HouseholdSize  AverageHH JobPlaces StudenPlaces

Income i

1995 2014 1695 201% 1995 2011 1895 2011 1995 2011
PhraNzakhon - 106334 107,190 449 402 27580 44048 158370 301,928 59,542 71.075
PomPrapSattruphai 198,739 181,747 454 417 17,248 27620 99,345 143,201 30,872 28,216
Samphanthawong 73,479 67422 460 411 36783 5883 52,092 83,236 16610 15,241
BangkokNoi 251535 308989 422 350 15497 24819 41,509 59,973 50,816 60,519
BangPhlat 247004 301,047 418 381 18802 31448 77,430 125,852 39,977 49,097
KhiongSan 144402 167,473 461 412 18591 29,736 77,166 105743 15,749 18,254
Thonburi 296,430 343,068 442 385 15074 24,114 858562 115151 48,637 £6,143
BangkokYai ) §03.981 127,170 427 385 17725 28353 46,686 66,209 44,657 54,631
Dusit 283,042 282910 399 367 22671 35280 84911 124549 115323 115206
BangRak 164,413 150669 409 379 14,985 23955 206236 451,530 50,219 45,028
BangKholeam 144,223 168481 428 384 132156 2114 84683 116,020 11,246 13,052
BangSue 338,730 404,365 383 358 23,138 37222 85456 109689 - 40,195 50,403
Pathumwan 200,933 266851 448 4.02 16380 25214 1635612 259048 91673 83,849
PhayaThai 254027 207974 377 357 18561 30,019 73320 127026 33877 42,367
YanNswa 152,604 1BO,0BB 408 376 14636 23324 118205 175501 23,445 27472
Ratchathewi 259,641 241,399 377 365 17,935 28,591 249932 454,861 80,120 74,479
Sathon 136,963 161,532 442 372 17351 27,764 113728 205506 57,427 67,280
KlongToei 306,564 338,142 394 368 17,122 27457 394,509 522341 101313 111,377
ChatuChak S 227700 269,659 373 367 131,188 49156 129891 175990 126,716 148,518
DonMuang 288554 520213 361 347 22681 37330 137764 217654 77,766 131,643
BangKapi 338,381 538462 344 339 24141 36444 220,334 221074 132524 164555
Bandg<hen 377,261 420802 353 342 24217 37406 70,325 68,640 58,269 64,553
BungKum 251,243 488993 362 351 23,000 35230 80,883 1220623 27,197 57,972
Phi&hariong 25807 310493 3856 3562 35226 55488 152,774 154317 57,285 66,766
Svantuang 161810 282,453 385 355 26416 45022 62,365 80,631 22,036 44631
Prawet 163,345 340256 440 391 23528 38732 64,788 88,405 21,416 34,126
HuaKhwang 93,576 156008 350 220 16,382 25008 150046 228307 33,165 66,659
LatPhrao 184,073 297,852 3.82 357 23624 35170 42,007 - 52,968 12,706 29,715
DinDaeng 261,227 242888 385 357 15546 26607 123823 116320 72,077 66,973
Minburi 185,830 268491 412 370 25349 43920 74282 61,498 30,085 45,325
Latkrabang 123696 160370 386 376 14090 23638 83,922 42,813 34,061 42,149
NongChok 93,244 95465 457 410 12,667 20262 32,739 16,156 13,342 13,652
ChomThong 159,282 306,122 421 380 15502 24,738 69,117 81,882 22,082 35,963
TalingChan 171,706 282,862 403 371 28703 48352 44,541 33524 19,648 39.696
BangkKhunThian 229975 477459 4.03 375 21,219 32,467 123789 111,185 ~ 34,861 72,670
PhasiCharoen 314860 438888 4.45 376 12607 15697 173720 199421 ~ 77663 128,752
Ratburana 264724 325158 432 395 24,738 40327 15,270 53,839 40,963 48,866
Nongihaem 144,423 165,520 392 365 28041 44872 122,102 91,834 36,160 41,408
TOTAL 8,125,125 10,495,953 399 366 21,032 33802 43382325 5,767,895 1871458 2,319,369
OTHER
PROVINCES o R e
SamutPrakarn 982,794 1,258,387 405 372 15232 23,951 681040 932209 61355 106,162
Northaburi 668,926 1,007,608 4.09 371 27,093 43788 278857 341,686 103,033 122,651
PathunThani . 584,283 919484 397 362 17,733 32949 383,844 302,407 123879 164,451
NakhorPathon 721,917 1,071,243 449 377 15098 23,722 411093 555508 183,107 265344

SamuBakhon 367,680 473211 392 364 12,897 21323 206550 430,049 42,793 30374

GRAND TOTAL 11,451,734 15,225,872 401 367 20,034 32452 6,349,718 8,329,752 2355625 3.009.360.
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In the trip generation a cross-classification anatysis has been used, and each household
has been divided into 4 income groups by 4 Vchicle Ownership Groups. The trip
generation rates have been estimated for each of four trip purposes namely :

- . Home based Work (HBW):
Trips between residence and primnary work location.

- Home based Educational {HBE) : _

: Trips between residence and school location.
" - Home based Other (HBO) :
Trips between residence and all other locations (shopping, recreational, religious and
personal business locations).
- Non-home-based (NHB) : .

- Trips with neither end at home (for example, a trip between work place and restavrant).

A global comparison between 195 and the trend case for the year 2011 is shown in

Table 5.3 and the generation rates are shown in Table 5.4.

Table 5.3 Global Generation Statistics

BMA BMR
Year 1995 2011 1995 2011
Population {x 1,000} 8,126 10,495 11,453 15,227
Households (x 1,000) 2,037 2,870 2,658 4,145
HH Size 399 366 4.01 3.67
Mechanized . Trip  per 6.73 780 629 6.97
household
Average HH Income 21,032 33,802 20,081 32,437
(Bahts / Month) -
Household Vehicle Ownership S ‘
NONE 428 % 253% - 389% C229%
M/C 218% 129 % 235% 153 %
1 CAR 294 % 6% 31% 457 %
2CAR 6.3% 172 % &5% 161 %
Table 54 Frip Generation Rates (1)
Within Bangkok Metropolitan Area ) B o
Home Based Work HomeBasedEducation Home Based Others NonHomeBased
Income Vehicle Trips per Vehicle . Tiipsper Vehicle Trips pes Vehicte . . Trips per
Group Ownership worker Ownership Student | Ownership person Ownership pErson
1 1.2 1.70 2 215 1 020 1 0.05
34 1.60 134 . 2.06 2 032 2 0.15
. 34 0.44 34 026
2 1.2 180 2 220 ] . 021 1 0.07
34 150 1,34 2.09 2 0.35 2 017
. : : ‘ 34 0.45 34 Q.27
3 1.2 1.80 2 220 . 1 0.22 i 0.08
34 160 134 . 209 2 0.37 2 0.18
L P { 34 - Q.46 3.4 0.29
4 1,2 1.80 2 220 1 0.22 1 0.10
34 ’ 163 1,34 209 -2 - 0.37 2 0.18
- o L : 3.4 0.46 34 032
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_ Table 5.4 Trip Gcneratlon Rates (2)
Outside Bangkok Metropolitan Area

Home BasedWork HomeBasedEducation HomeBased Others NonkHomeBased
Income Vehicle Teips per Vehigle Trips per Vehicle - Tripsper Vehicle Trips per
Group Quwnership worker Ownership Stodent Cwnership - person Crwnership PErson

1 1.2 1.30 1,234 167 1 0.07 S | .02

34 0.85 2 0.15 2 0.05

. S 3.4 0.25 34 0.17

2 1,2 .37 1234 170 1 0.09 1 003

34 1.00 C 2 0.16 2 0.06

34 0.27 C 34 0.19

3 1,2 1.43 1,234 1.70 ] 0.10 1 0.04

34 1.10 .2 0.18 2 0.06

. 34 027 - 34 Q.20

4 1.2 149 1,234 1.70 1 0.12 1 0.06

34 143 2 - Q.18 2 0.10

: 34 - 028 34 0.22

Notes:
(1} Income group deﬁmnons {all Baht/month/household)
1-less thanl0,000;

2-10,000-15,000;
3-15,000-25,000;

4 -more than 25,000

{2) Vehicle Ownership definitions:
I-households with no vehicles;
2 - households owning al least one metorcycle;
3 households owning at least one car;
4-household own at least two cars

(3) Trip Atlraction

In trip generation the control total is ahways the trip generation rather than the
attraction. In the science of transpost modeling it is believed that greater accuracy can
be assumed in the prediction of trips starting from the home i.e. trip production rather
than at the destination end i.e. trip attraction .

The tnp attraction equations are developed in the form of a regression equation of the
form:

Aj=a+bxLVj
where,  Ajis the altractions from zone i
LV s a particutar {and-use variable for Zone j
a,b are calibration constants '

The trip generation equations are presented in Table 5.5.

Table 5.5 Trip Generalion Equations

TripPurpose | LandUseVarlable a Corretation Cosfficient
HBW TotalEmployment o | 1548 0.93

HBE TolaiStudentPlaces o | 193 0.97

HBO TertiaryEmployment 3620 | 1261 055

NHB TertiaryEmployment 960 0.781 0.54

5-6



BEIP-STUDY: FINAL REPORT : CHAPTER 5

From Table 5.5, it is noted that the Correlation Coefficients for HBW and HBE values
are extremely high thus confirming the strong correlation between HBW trips and
employment, as well as between HBE trips and student places.

However, the regression anatyses for HBO trips and NHB trips proved more
problematic. These types of trip attractions are typically related to land uses such as
commercial activity, retail development and religious institutions. Regretfully, zonal
information which quantifies these data (such as square meters of retail/commercial
activity, number of restaurant seats, number of theater seats, size of religious
institutions) are not available from governmental sources, nor do the resource and
temporal constraints of the current study permit development of such a database.

In light of this limitation, a series of regression runs were undertaken to evaluate the
statistical relationship of available zonal variables with HBO and NHB trips. It was
found that tertiary employment is the most appropriate surrogate indicator;
unfortunately, the correlation coefficient is less than hoped for.

To partially compensate for this shortcoming, the generation process was structured to
maintain sensitivity toward both observed and empirical levels of demand. In other
words, the application of base (1995) and future zonal socio-economic variables
resulted in the calculation of a relative rate of growth vis-a-vis observed conditions;
that is, . _

where, for each zone, -~
Estimated future - year trips

TF =

Tg = Base - year trips

Ter = Regression trip estimate derived from
future socic-economic variables

Tre = Regression trip estimate derived from

base - year socio-economic variables

The final calculated attractions are, as .indicated previously, balanced to calc'inlatcd
productions for the BMA and areas outside of the BMA.

(4) Pre-Distribution Modal Split

A pre-distribution modal split approach was adopted in this study for the base year
analysis. In future years this was complimented with the modal split diversion curves
derived during the SIMR study. The modal split proportion factors were derived for
each trip purpose and each vehicle ownership group from the 1995 home interview
survey. These proportions are shown in Appendix 1. '

(5) Trip Distribution

The trip distribution models take zonal productions and attractions, and link them to
form a trip matrix of zone-to-zone movements. A total of 16 models were built; 12 for
private vehicle modes (four purposes by three vehicle availability groups , only one car
group) and four for public transport modes {four purposes) .
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A gravity model is used to achieve the trip distribution and is expressed as:
P AjFrgpK )] o
i
21 F K00

Where 7(',. IS trips produced in zone i and attracted to zone j

Ty =

B=trips produced' inzonei
A= trips attracted to zoné;’

travel time between zone i and zone 1 K

Yiqy®
Ft(,, i = empirically derived travel time factor that expresses the average

area -wide effect of spalial separauon on trip interchange between zones that
are t(i,j} apart

K(, s specific zone-lo-zone adjustment factor to allow for the

incorporalion of spatial/geographic influences upon travel patterns

Distribution functions for each zone pair are prepared using as input public and private
vehicle generalized cost skims and the calibrated distribution function. Subsequently,
these distribution function values and an observed modal split matrix are applied to
zonal trip productions and trip attractions to generate private and public person trip
matrices. These two steps are conducted separately for each of the four trip purposes -
home-based work, home-based school, heme-based other and non-home-based.

(6) Maodal Split Post Trip Distribution

The pre-distribution mode splits were sufficient for the base year where the modal
choice was not necessarily sensitive to changes in travel limes between private and
public modes . This was not sufficient to test major changes in either the public or
private sector . For this reason modal diversion curves were needed to be produced for
this study . The previous logit modal diversion curves of SIMR were rewewed and
accepted for BEIP .

The modal distribution curves used take the fo]lowing format .
P = /(1 +exp(a + bxAT + cxAC + dxN)) |
where p is the share of pnvate mode
ATis the Travel Time D:fference(Pu bl[c-anate in minutes)
AC is the Trave! Cost Difference(Public-Private in mmutes)
N is the number of Interchanges
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Table 5.6 Parameters for Modal Split Diversion Curves

o HouseholdType Purpose a b ¢ d

VehicleAvailabla HBW -1.689 -0073 -0.120 -0.218
HBE -0.070 -0.162 0,382 -

HAO - -260% -0.008 -0.169 -0.701

: NHB -1.103 -0.083 -0.302 .0.254
NoVehicle Available HBW 1.148 - 0062 -0.284 -
HB8E 2264 -0.056 -0.365 -
HBO -1.101 -0.010 -0.165 -
NHB - . 1.378 -0.046 -0.114 -

Moda) Split to Private

100. 0%
30, 0%
80. 0%
70. 0% -
60. 0% -
50. 0%
40. 0% -
30. 0%
20. 0%
10, 0%

OVEH Trips-Fare 68aht

% Private

Tiee Difference
(Public-Ptivate)

Parameters: Fare difference : Three Fares as shown
Ne Inlerchange

Fig. 5.2 Modal Diversion Curve for HBW No Vehicle Available

- The parameter values are given in Table 5.6 and examples of the curves themselves are
given in Figure 5.2. These modal diversion curves which are logit curves had to be
programuned into the teansport modeling software package TRANPLAN.

The basic formula was of the following form for each test case:
T{Test}ij = T {Baselij * [MS{Test}ij] / {MS{Base}ij}
where _
~ T{Test}ij is the resulting number of prii'até fnersoh trips for the test case.

T {Baselij is the resulting number of prwate person trips for the base i.e. without
major network changes. _

MS{Test}ij is the modal split of prwate tnps derwed from using the prwate and
public transport skims in the formula described above for modal diversion.

MS(Baselij is the modal split of private trips derived from using the private and
public transport skims in the formula described above for modal diversion.
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{7) Non-Person Trip Tables

The future external and corumercial vehicle trip tables were developed from the base
year using the mathematical growth model known as Fratar. A set of expansion factors
were developed for each h‘lp type. These assumed growth rates are discussed in
Appendix 1.

With comumnercial vehicles trips the overall growth is 5 % per annum. This compares
with a growth rate of 3 % per annum for mechanized trips (public plus private ).
However in the so-called “do nothing” scenario with no improvements to public
transport and continued congestion there was expected to be a growth in private pcu
vehicle trips 0f 5.4 % per annum in the morning peak hour.

It should also be remembered that the controlling number of trips in the peak hour
assignment are the private vehicle trips which make up approximately 90% of all peak
hour vehicle trips excluding public transport vehicles.

{8) Traffic Assignment

Prior to the assignment of the trip tables to the network, it was necessary to develop
the peak hour pcu trip table from the total daily person trip tables and from the
external trip table and the commercial vehicle trip table.

The person trip tables as output from the gravily models are notina smtabTe format for
traffic assignment. These tables need to be converted to a peak hour origin destination
matrix from the production / attraction format as output from the gravity model. The
following formula is used in the first step:

ODij= ax PAjj + b x TR{PAIj}}
where, ODijis the matrix in origin destination format
PAij is the malrix in production attraction format
TR{ }is the mathematical matrix transpose function
a,b are constants used to develop the morning peak hour
{see Table 5.7)

Table 5.7 Peak Hour F_actors'

Trip Purpose
Faclor HBW  HBE  HBO  NHB
a | o 015 0.04 0.02
e 001 ot

This is still in the form of a person trip table, these are then converted to vehlcle format
with two sets of factors namely :

¢ Passenger Car Unit (pcu) factor ; and

¢ Vehicle Occupancy Factor.

These are presented in Table 5.8. The peak factors for goods vehicles and exteraal
vehicles are also presented in lhls table
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Table 5.8 Vehicle Occupancy and PCU factor

" Peak Hour - PCU Trip Purpoée Occupancy Factor

Vehicle Type Factor Factor HBW HBE HBO NHB
Car - 1.00 173 2.32 72.08 1.97
Molor Cycte - 0.25 1.38 1.60 i.22 1.47
Goods Vehicle 0.03 2.30 - - - -

External Vehicle 005 - - - , "

The peak hour trip table for traffic assignment is the addition of the three pcu tables
namely person , externat and commercial trip tables.

Since route choice, travel time and congestion impacts are important considerations, an
equilibrium assignment algorithm is considered apprepriate, Equilibriuny, in the context
of transportation assighments, occurs when no trip can be made by an alternative path
without increasing the total travel time of all trips in the network. Equilibrium
assignment consists of an iterative series of all-or-nothing traffic assignments with an
adjustment of link capacity/speed reflecting congestion encountered in each associated
iteration.

The toad from each assigrunent after the first iteration is combined with the previous
load in such a way as to minimize the impedance of each trip and thus reducing the
number of iterations to find the equilibrium loads. Equilibrium assignment is multi-path
because the final loads are a linear combination of the all-or-nothing loads of each
iteration. These loads may be assigned to different paths because of the time
adjustments after each iteration. ' '

For the BEIP project these assignment paths are based on a generalized cost derived in
equivalent minutes for the path between each zone pair and takes the form of:

GCij=a*Tij + b*Dij +c* Ajj

~ where, GCij is deﬁ‘ne'd as génerélized costin ecjuivalent minutes
Tijis the traveltime S
" Dijis the distance I |
Aijis the addi_tionél cost such as expressway tolls in units of 10 Baht
. a,b,c are constants defined as: a= 1.0, b= 0.76 and ¢ = 6.58

The other parameters input into the road traffic assignment include the pre-load
volumes developed in the bus passenger assignments .
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5.3 Traffic Demand

By the year 2011, the BMA will grow into a mega-city of around 10,5 million people. Dwring
this time period there will also be a growth in the proportion of households with a vehicle
available for trip-making. By 2011 only a quarter of households in the BMA will no longer
have access to a vehicle. This results in 70% more residents of BMA having access to a
private vehicle in comparison with the existing state.

Table 5.9 Household Vehicle Ownership Distribution

TYPE OF OWNERSHIP 1995 2011
NO VEHICLES | 424% 25.3%
MOTCR CYCLE 21.8% 12.9%

. ONE CAR | 20.5% 44.6%
TWO OR MORE CAR ' 6.3% 17.2%
TOTAL ' ' 100.0%  100.0%

" HOUSEHOLDS IN BMA (THOUSAND) 2,037 2,870

 AVERAGE HH SIZE S 3.99 366
AVERAGE H/H INCOME (BAHT/MONTH IN] 21032 © 33,802
1995 PRICES)

Source : BEIP Simulation Model Sepl 1996

This results in an additional demand for a gmwth of 200% of person trips that have the
opportunity of being made by private vehicle mode in the BMA. Residents of BMA will
attempt to make these trips by private vehicle mode if there are no 1mprovements in public
transport or any other new government initiatives. :

5.4 Traffic Supply

In the 8th National Plan currently under preparation, it is proposed to sngmflcantly increase
the road space within the BMR (see Table 5.10 - 5.13). ( Transport supply is discussed for
the whole of the BMR as the BMA transport system is simply an integral part of the BMR.)
The planned network is shown in Figure 5.3 - 5.6. The proposal for the plan will result in an
increase in the length of the road system by 30%.

For the purpose of the transport simulation, all road pro;ects cmrently pmposed are
assumed to be completed by the year 2011.

By this year also the public transport system will have been lmproved with the
implementation of the Mass Transit Master Plan. The proposed Master Plan is shown in
Figure 5.7.

In Figure 5.8 ali the transport projects for 8th plan are plotted. Several road segrnents seem
to be duplicated in terms of function, however, all the projects are assumed to be completed
in the simulation analyses.
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Table 5.10 (1) BMA Road Project under 7th Plan

Under Construction Project of the 7th National Plan

Agency BAM's OCMRIT Project Name Proposed $landard  Leogth Cost Tthplan  &th plan
Coda# Codef Type © lase (km) (il Baht) {mil Baht) {md Baht}
BMA 201 114 Connecting Pahd)dhin.F!d and Viphawadi Rd. across military area NE’-‘J Road 4 109 285 a 235
BMA 202 15 KANMPAENGPETCH 2 FRGM KAMPAENGPETCH RD. TO Ratchada Wldemng 4 0.00 53
. ) i _ PhisekIntersecton L o ) o
oMA 203 k) Bang Wak Rd. From Wzt Tanoda to Quter Ring Rd. Wademm; 4 500 109
BMA 204 12 thnham&hm Sai 3 R4 From Nong Kham Das;vsse Plant to South New Road 2 870 143 73 70
. T _ RoewBRadany . [,
BMA 205 53 Piutthabicha Rd. iom Thenburi Rd. 1o Rama 2 Rd. lenproving ‘4 575 170 €5 105
BMA 206 54 fmprevinsgy Navwa tamaian Bndge Thonbud - BangkokYat . Biidge 6 013 21
' . UabKMongChongNonsiRd(SURAWONGRD-RAMA:!I(CHAb T
A2 pweavarnvER) | NewRed 6 A A
BMA 208 ix] North-South Rama 6 Rd. from Sathom Rd. 1o the road paralle! river. New Road 6 400 537 445 §1
BMA 208 13 EXKAMA - RAM INTRA RD. (including 6 coniracts) ’ Hew Raad € t14.04 2,192 1,485 705
o T PHRANNGCK - PHUTTHAMONTHON SATA(FROM L e
BMA 210 08 GLARANSANITWONG RD. TO PHUTTHAMONTHON SAI 4) New Road _6“3_ 1200 480 250 4300
: LIAB KHLONG BANG KAPI RD {RCAD CONNECTING BETWEEN
CBMA 201 9 pUETGHABURIRD TORAMAS RD. SA! 1) ’\V"'“’iRmfj 4 0M
BMA 212 pona g«:Rn;Lrucbng connection road , betwean Pratha U-Tt Rd. and Rama
o o ELEVATEDROADFROMPHRAPINKMOBRJDGETOSOUTH o T
MR 2B B eusstanon S Beed 4 om0
BMA 214 125 SURHUMT 3 RCAD IMPROVEMENT (NORTH NANA) th'emng 4 450 1.272
BMA 215 "W BRIDGE CR0831N6 KHLONG BANGKOK YA (CHARPENPHA'I’ Bri |dge 4 & 0 4
... .. Bwoog) - . . SO D o
BMA 216 F{ RA.‘\«_HAG RO IMPROVEMENT . ‘A"ujemng 6 11065 1,107 385 722
‘ U INTERSECTION IMPROVEMENT AT VIPHAWADI RANGSTT RDY ) BT
BMA 20T % DNOAENGRD(UNDERPASS) Urderpsss 2 0134w el 0
BMA 258 aH SUKHUMAT 77 RD. IMPROYEMENT Wbde‘ur-g § ) 1250 327 283 40
D T CHALERM PHRA KIAT KING RAMA 9 (SUKHUMWT 103 RD ‘ T o s
B 06 . KHLONG MAXHAMTHET 6RIDGE - SUKHUMWI 77 RD ) NMRO&d_ 4. e oW 10.3. ‘_’
8MA 22 83 a3 AREA TRAFFIC CONTROL, Phasel 143 Intarsettions ) 227 227 Q
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Table 5.10 (2) BMA Road Project for 8th Plan

Agency  BAMI OCMRT Project Nama Proposed Standard  Length Cost  Mhplan 8t pian
Codag Codal Typa Lane  (km) {1000 B) {3000 B}
BMA 301 82 CHAQ KHUN THAMAN RO IMPROVEMENT PHASE 2 Wnpioving 2 50 203 203 o

ROAD UNDER EXPRESSWAY FROM PRACHA U-TiTRD. TO

A 202 uo | RAMAZRD (uincarne poe med vt e NeaRosd 2 30 08 0w
oA 308w E’»i!fm;:lqlm_ﬂ;;?mw ROADFROM ) vRodd . M s an
o s w ﬁ:ﬁm&gm ::F‘RGVEMENY{PN—WOTHNRD.TO Nearosd 4 S0 e e s
oA 365w mm”ﬁaﬁ’:gmm (rASl NewResd 6 410 1m0 ws
A 305 MWMIW(MEIWEMRD s NewRoad 950 130w n
au.}‘ 307 - mm:g;gesrm ROMIGILAD RD. (SRs NAXARINO RO - vt 6 s a0 w2 e
A 308 13 ;’;”WH*E"G SRIAKAAIND RO, (44 50 RAWAMHAFHO NewRosd 8 300 189 nr 1o
e 39 10 :)os:.ao (PHUTTHAMONTHON SAI3 - PRUTTHAMONTHON SAF JeuRoss 58 EL TR R o
e a1 108 - ROAD CONNECTING BETWEEN SURHAPHEAN 2.3 RO SALY NewResd 8 080 s s w
B A ”ARUNAMARNRD[MONGMDMPRRAQMTHIPGKRD) NewResd 4 1m0 15 o e
a a1z s ABKMONG PRENPRACIAKORN (WESTSOE) FROM - N;wnoacr” ¢ s o o 1m0

RACHADAPHISEK ROAD TO BMA BOUNDARY

BlA an ice ROAD COMNECTING BETWEEN S.ﬂ(HAPHnBAN Z-IRDBM 3 New Road 3 [1}:] 440 %5 31
A SU 18 NEWKAMPANGRETCHZRD.  Newked 88 30 w5 @
- ev.\ '?;.‘15_' - m ” ﬁmmﬁﬂ;‘mﬁ;ﬂf&? hew Road 4 " .300. ' s 77 207
BMA 318 51 b NMTR MA RO IMPROVEMENT Widening 6 200 140 28 2
BM:A HS.I? “ 16 7 gATrl:PRADI? W3R0 ST Newﬂoad 7 8“ a 500 840 . l?‘ 52;
’ m _am m :{ha;::xzfrdmﬁa;;’;mwladﬁmﬂwmm!ersecbcnil hp‘m . o
BMA 30 pone ::?jf;.raoml Rd, phase 2 From Ram ilra Rd bFron!olBuFding Impranieg .
7 76&&\ N -320 no-no YouYenﬁd‘ r;hasaz FrmWaléung Thong lmq hPhoKha-eﬂ - Improving ) )
B B~‘_M - 32! 7 nme ‘-Conmwuoad ;Qankamhaer-g Rd. aﬁdladmaoﬂd lmplmnq - - . o
8’.‘.-\ : Jh ‘ 14 l OISTRIBUTOR RD. MP“RAU\:'EMENT (SO! LA.SA.L) o W’udemng o . ;NG . 99 - 83 - H
aw. ' 323 -u La i;o;S;R»BUIORRDIL'PROVED;IENTi#orgF;m;};R-d) L improving . o iéo ‘ li’l‘ -1'?9. ' iiz
i éiw\' 32‘ ” 7' go:cmhmg&m&ﬂgalotmte.%ecbona{ﬂa!chadaphisei-ﬁamé. .‘nrémr o 175 i 415 '. ‘s, a9
BMA 325 a7 g::;u\)cuon fyover bridga For intersection at Rarmkamhaeng - Rama Fiyover 175 o5 @ 79
BA 328 o Coovocion oo, Rocotopionk Rd < sorens R, peowog -
WA 37 sers Gomnactonroad, BT S— ks Soagkon RS ingeoving
B_ad;\ R ‘323. . novd Cor;'\ecbon 1oad Raichaduﬂ'mak Rd. - Sxmhqsanv'xrﬂchal Fed B 7knpr;\ﬁng
ﬁ‘f{A 329 . ] . Conmcuonrnad Vphaw;dlﬂargsvtl'\'d Ralchadaphsei Rd Im;lbmving
BM:';’ 3% . r-c;nal Conmcbon foed, Ramast Phelchb\.n fd h Imgwening
WB.%'VA “ .33-1. none Connection read Suuh;saanﬂc;\aJ Rd. - Phahon‘(olhm . 7 .h'lprwinq - _
B-MA ) 332 e Connocton road | PratKasemrd (;)sarunSan-Moand ' Improving
' BMA 315 noce  Conmection road S-uld'tum\rit S5Rd, - &.mm 5IR4 m.«@
BMA I e Cmoecbonroad ll.-..arapabﬂd ArunAmam s Wngroving
Exin, 7 33; norg Connection read | Phelch Kasem rd. -I.fab lch!ong Ba‘h; Wak Rd. lmm
BA-;A' .335. L) Cmr-acbomaod lnabWa:ee g - SungkaSunhsu\cRd Smpeoning
sm A I3 none onmecuon toed, Sukbuont Rd. &mmnm - Vlm.pmvinq -
AB;A‘\-. ) 333. pong Connecuonroad Ctaroenkmﬂgﬂd Chaan : o ‘ Improving
.BM.A' . 3.3*3 51 ) a NMIT MAL RD. IMPROVEMENT A Widaning - S“ 2200 87¢ | 41 839
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Agancy BAM3 OUMRT - Projact Mame Proposed Standard  Length Cost Mhplan Blhplan
Coda$ Coded Type Lace  (mj {}O00 B} (D00 B}
y DISTRIBUTOR RD. MPROVEMENT, Raftanakosin Sompsj Road - -
BMA N .3‘43 .4:1 * NmaMsRed . Impraving 1 920 1770 N W0 1760
Ramkambaeng d [Sukhaphiban 3). Fiom Khiong bang Chaato .
. BMA ‘ .3_.1! - 49 | Sowira, . Widening ‘ 6 4 65. 1,168 _500 £38
BWA 342 qgp  LUANGPHANG ROAD IMPROVEMENT FROMWAT Widening 4 % w0 o 50

POLANMANEE'S ENTRANCE TO BMA BOLINGARY
CHALONG KRUNG ROAD IMPROVEMENT FROM SUSHUMVT 77

0w SRRSO S R
BMA Il 9N Road under the Ralcha Yothin Intersection. Underpass k] %0 23 32
BMA. 345 91 ‘ ‘Ro;d unde:mesangphrad Intersettion. - - 7 \llnder#ss ‘VJ 50 %5 32;

_ B;tb\- 346 7 91 ) -Rcad undés tha Tha Phra tntersection o o lJndarpass - .3 - ‘ 560 ) m Sl?.i

' BMA 3.4“? o 9"! 7 VARDadun;Se! I;\e lJa‘sa:Sa'\mlr; h!ers;cb;t; . B k llnderpas; \ -3- ‘ 560 . 23 ‘ ;24-
BMA. 343 133 SAMAL RD IMPACVEMENT \Mdemnq 4 857 0 Fal 160

CEMA 39 103 ConvwbbosckrRaktodzpisek. Suisatkiesecton.  Fyaw w0 M 2.

'”BR".;H ;_,;" 333 ' :;nsmhngﬂmhﬁalchadaphwuk-ﬂamal-&mﬂsornlf\'osi m o o 3*0 o “134 ’ '235_

s;m 7 '3;2” 77’—03, _OO;SBUcnng B)me;thatchadapl‘usek- .s;;;acaara;aamprensd Fiyaver 7 - . 3%07 7134 3%

BMA 35 W kg nSindein K TrepKeaRe mpoes @55 4
amss‘t m -Imprmnghter;ecnm al Krungrrapmema Romldac; Rd Improving B - -1,256 - 5 .!,200'
SMA . _355 -—1?7“ 'Imprmglrlefwbon at Chao !0»L\1‘;hahan (;h;loWMnngi Vnprc\mg I,?GS— . 5 . I2C0
78’3;\‘ " 7356 “;2?7 7 Improving Intersaction alea!o\:\g K;\.-n; Suk.‘:wmii‘?ﬂid 7 hnpfwmg ‘ V . 1205 .5 l_ 120'0
8%';7 3asr ) ‘;27 _7 7 ‘hprmnghtaﬂecbmal&khumﬂ Pa;lamkam Rd. ‘ ?n;u’cﬁmg ) !206 o 5 .1_200

. BMA 356l 131' N lRAMAEBRDGE(ARUNWJN\A;LSUIWI; - . Sn"crsge’ S . o 4030 225 3805

Source ; IAA (TR}
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Oher Committed Projecis hsted by TRPP

Agency BAMS OCMRTY ) Project Name Proposed Standard  Lengin Cost  Tpfaa  Bthplan
Code#f Coda Typs tane  Qump  {1000B} (19008) (10008}
7 EMA . n?n.u 20 N mﬁi‘?&zi)(dcf RAMAIRD ISUKSAWAI‘RO . CHjNO NewRosd 5 o 060 3 19 3".
. BM,A ] a('ma. ?9 o Wuammo IMPROVEMENF Widening l”B G&'.? 1,708 ‘ 15 B 1,833
Bita, noro 93 ) Intersecboq lmpm.emer-l at ﬂana msewatﬂd Underpass 5&0 » 55 504‘
. B.'-'.A fone ‘9-4 y lntars-acbon wnprwe‘ne'\l at Ba.‘-g Khun Thae-: Rdf{!ama QRd Underpass ) 560 163 ?"BJ'
BM/;. N m@ ] 96 ) Flyoverclossrngon Ba-\g Khyn Th!e;'l R4 ) ‘. s 7  Fryovar ) N ‘ 300 ] 49 imn
. B-\‘;A. none l 9 » .F.REAiRAFFICOONTROL Phasa‘.'min.ersa:w: ATC ‘ ) . 29 5 92¢
BH’.\ ‘ n'm.o. 93 ' ¢ A.R‘ﬂ. TR.“-FFIC OONTROL Phisa3 ?Nln.ersacbom ‘ -ATC o .. . 600 ) 3 555
BM.A. - B 7!‘01'7 ) ROADCONNECTNGBETV\.’EENW&AN 2-3RDSN1 o o A _:11.0. . -2427 168 :
BMA  nxe 1) lswlatonclGOTV o T wm e
- BMA o 154 chaclbsﬂww;l;.crpe;b!ew mRamaﬂ:M lnd!:omectmq madsNe:vRoad ) l- h ;20 B ﬂG 7 58 . 'lié ;
TOTAL 5,204 g812 4392
Othat Candudale Projects Listed by TPPP '
Aganrcy  BAMS OCHRT Project Hame Proposed Slandard  Length . Cost Thplan  8ihplan )
o CoteX Coda$ Type Lare  (xm)  (300B) (10008} (10008) .
8MA  rore o7 NORTH-SOUTH RO {§1 PHRA RD.- SURAWONGRD) : New Road 4 450 15 1] ¥50 ‘
GHA s S0 LiodK0tony Thewsetans RY e T e w0 s |
l E;\M h r\;e . 857 7 ';lersmm:mprmmem‘al Phrachachuen Rdmﬁam&;?éd o - ‘150. - 0” 130
BA nore 1 V;phamduﬂlng;ig;?-f;lb;t;chafade (SPURT No. 5403 N T Coae o ;
-SMA V mﬂa !-tQ a Paholyothin Rd I;)l;;crhadapht!re‘( Rd {é;“URTNa B-i?] . o - . T - Zt'l' h ._0 o éPT .
SMA_ mna VH;’ LadPn;aRd lol:hnDaenng (SPURTND 343} T 7 55-3 ) .‘0 ‘ V553 i
‘ S’M ncme V 1;2 ) EhnDaonng Ioé«kjht;r;‘;Rd lﬁ)CMan (SPURTNo B-IlSI_ N o R ‘ 993 7 0 ) 9‘98
‘ BMA 7 no-';e ‘H.l N Sukhamdt 33 Rd loR—ac‘hadaph‘sede (SPURFNQ 8461 ’ V S - N .145 ) V 0‘ - ME—
BMA V n-o-;a ll-; UiSuk?-uthSSRd toﬁatrlQRd (SPURTNoBdB, ) T 26{ ) Cr - 26i
) BMA r-one . “'“5 V Wu:ess R4 loﬂach-a:ima;:)hlsskﬁd {SPURT Na. 85!] T ) o 7. 1?9 ¢ N '1?9‘
7BMA MM . M6 m.R;;rs;4Rdhébkhnwl26R6(SﬂJRI;3;.B_53) e 7 . -?8.“ 7 70‘- ?8
‘ BMA 7 r;ona h HT— 7 uR;n;adﬂd to&ﬂd'turmtrﬁ‘-ﬂ;j {SPURT Ma. B55) . N o - -lll h ;3 - -H-
SMA r\m; 145 lestd 1;30-!\BmeRNaTmde{WI'NOBS162) o T - --.17567 - 70' o 1&5— :
‘ .BMA noﬂe ) l49 ) U;!;a;-‘!ﬂ.ade lDlssa«;b!‘:a.b-Rd (SPUR]’rh BBJ} - T . - ‘38 . ;) ‘ '98
. éM.A l nona ‘:50 V V;ss«;'aphabF‘{d Mt}annsamhwnng (SPURTND 954] l T o o .‘7;5?7 B 0 . ISIl
V-BMA . r-lo;".; ‘ 1".';1 ) TIkstd hﬂama?ﬂd(SFURTNa 669} - D o .95 " 0 ) 5
BMA  mea 152 RachedephisakRd Jo Ovier Ring R (SFURT o, B B s o s
e e A s, ® 0 m
BMA  pore . 156 Impnavemnent in selattad superbiocks 1500 0 1,500
B—MA. mo_ ‘ ‘57 ) gcgggzr‘m;:;zﬁnm?ammm?gﬂd (from Ramkamhaang R _ ) " | "2 ’ - D ' 1‘2
BHA nore LE] Raad iﬂ'n;rwurentm Liab &ng Naeonal Hot.smq Aut‘\oﬁty 79 o 170
P;h;A nono - 1%;9- Qa'emhimm&ﬁsm T ‘ .1! 0 18
BI\MN mr-a 160 - nMﬁenecksmptwe-m_a-ﬁl“” R D - ?IG- ] . na
BrAA no;'\e - llﬁt. Road undar SES from North-South Rd Yo Rama 3 o . ‘ 130 [ 13

Sourca: TFPP, Report on Trafhic and Traaspad for the 5 NSEDP (June 19%6)
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Table 5.11 DOH Road Project for the 8th Plan

DOH Project Acound BMA
Sgency cbg: OCG:‘?}‘I‘ Routa Project Nama Length £xistng MNew Cosl (nil. Ramark
DOH Of nooe 347 Bang pain - Bang pakan Section 1 Mg 2 134
DOH 61 - non:a. - 3:.1? Bang pa!ln --Bang ;:ahén ‘See;tionZ 06 . 542
éOH ) o1 - mne 34? E.R_ang-p;;ifl\ -Vﬂrz;ngpaﬁanVSe;:tic;n;‘si : 7 . 680
DOH ‘ozﬁ n‘u;a ‘ 341 Bang poon - Bang pain_ B o 8‘8” 4- 726
DOH 7 o3 non; N I . InterseclmalWangNol.“ o 4 552
oM o4 75 Qré"wmm Thanpabur- Le;mlukka ue 2 265
DOH 8 05 31  OuerR Ring Road {Eas) 83 k 4' 1:_935 c«n;ﬂae&”
SRR et IR
LN I e v ot bl N T
IR i W er U
O T B o inint v BN I
DOH 10 829 248 f::lhum Thani - Lad Lumkaen - Bang 43 4 1,500
con 1w s S sen E
e o BESRGAe »
ou e o BRSEIS Tl o
DOH - 2 65 306345 Flycveronwﬁmand'bmm 05 4 50
6OH . 13 -33 o 1“ Interchangs al Kh!o-ng Luang S 04 4 I.dli
DOH 1 715 7 305 Rangs:l Nakom Nayok Than-_.}abun . ‘327’.37 A 7 4“ . 1,652
DOH 15 25 “ 33_1-2 Hngl‘rmyNo 1. l;am Luk.ka o .15; - - 4 ) 3-50 7
DOH 16 097 V ] 7 7Endol'6laf‘;a;(;nghmyNo3‘l o 5,87 6 2135
Od-i 17 nor\e - 51 ‘ lr‘!erd&aaga alDonMuang ) T 04 ‘ 3 : ‘IA32
66:-! 7 18 7 77; 7 ‘ 7|mpf0v0 Liab ¥hlong Puyoak;i B 125 '4 . 1;106 .
o e we BhRNmLeses
DOH 20 4 A4 Lak SiPakkred ) 9 8 5§50
DOH 21 o 1304 AUMerpassa!Lal‘(Sl I os 4' 200
‘DOH ‘1;2 7 ‘lB. 3&6 .Ramas CaaRal Paldued L 1-34 13 - 161
DOR 23 1032 W2 Kesosad- GaeRa! SachonZRd s & ess
bon 24 ‘r‘z ”Kasesaﬂ section - Sul.haph'baal a2 s 1500 .
DOH 25 Ea ] ‘ Rachadaphxsek-namlnlra o 11:5 7 a 72,500 .
DdH 25_ 38 B 17 lnle:u‘cha?geét La&Phr;Q . - l MO
ool 27 7 nme 340 Lin‘ler;",hanga‘alraané ‘;’ai 7 339‘
_DOH 28 7 o3 ‘ ﬁa.nﬁ‘r.a.i-a.;nl;-'c.:c;gm N B 60 4‘67 5.2007
o n Bl
dn B e w0 g
DOH 3 2 38 ggﬁ“};}iﬁmﬁmﬁ:’;‘ “"'"9 1 7 1.200
. Etevated Road from Pin Klao 1o Hakom
poH 3 EH 33 Chal St Section Taling Chan 2,000
o B _lnterchanga - Chim Plea BWY - - N ) ] .
DOH 32 24 330 HighwayNod-Phutamonthon . - 11 4 200
DCH 33 ‘;'oo;te - 4 F)yovefaléa.mNpll . I 4 1eo
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Tource 17 DOH MY, 1556

DOH Projsct Around BAMA o . ) ]
T TOCH GTRT ; Length Existing Mow Cost (mil.
AGOOCY ar  pode ROV Pioject Name Gm Jana 1 Bat Remark
OOH M 35 4 Bangkck Na'nom Palhom M3 2 3 1,157
OOH 35 0 3? Ban»g Bua Tboryg Ban-g Khun Thlen B4 12 5,000
OCH 36 20 3242 Bang Bon - Highway 340 2 2 4 50
s mm ol T T Thonbur e PalﬂM(DaoPO}-wng-- . P " mem
JOOH M B awedn I ST U B
DOH 38 13 303 Dao K?mnong PhraPradaeng 52 4 8 433 Cornpleted
DOH 39 17 3”3 Qam Rong Thahm 6.4 4 [ 402
DOH 4 o4 a7 Ouler Ring Road (swnh) 13 2,000
OOH 40 o7 ar O'J'GF Ring Road (South) 210 2200
oOH 4 10 -3 Sam Rnng Szr‘lui Pra‘ltam 47 4 & 424
DOH 42 3 3268 HW Mo 3344 Bangph!ee 8 2 4 699
DCH 0 52 3268 glyovsr atHW. Mo. 3M4 - HW Mo, 05 1 250
DOH 14 53 3344 FiyoveratOn Ml..‘l 133 4 180
fmet gk Em mun wermngeanmvuomandwﬁ Tae T . )
oo s S s e o w0
DCH 45 13 3119 ladKrabaﬁg M'mburi " 2 4 500
OCH 47 02 36 Baﬂglmk Chonburi {Sai Ma') 8.7 X 12,7154
DCH 43 22 3256 BangPh!ee ladKrabang 1.2 2 4 S0
. - o BangNa BangPa!:om(Banngee-"m" LT -
oo 8P ¥ mamwa me 25w
Bang TamRu - mrIong Dam - Bar-g
IR eaem L B3 22 s )
DOH nona Ol 31 Exansion of Dm Muang Toﬂway 6 3,000
- T . W3S CSamit Sakom Sectiond ) T
___°__°_“____"‘.’“",, " 32 Samt Sekom Bang Mo Thiea 4. b
Rama 2 (Thon Burd « P2k Tho) Saction
OCH  noce 34 35 Daa Khanong - Righway 37 (both of 7 &10 350
e lontegaoads) o o o
DOH [ ] 32 4 Nakorn Pathorm Bypass I 200
DOH ons 33 :‘hunhamonthon §al 7 - Makorn Chal 2% 3 200
DOH 35 25 f;rt:?';‘('rhon Buri - Pak The) Seclion 20 &40 2100
DOH nona ' 17 zrzzvafcto'sslng raifway ol Tammasan' o, B i?i:l.
7 i Fryovurﬁ k‘ietsoctlmnfSamwor\g-- ) o .
OOH  nome L1] 3 Wang Hin (Puchao Saming Prah and 150
. . Thepaizk Rg. ]
i ) in ams  Wterchange alintersechion of Highway =~ '
DOH moas 42 302 352 and Highway 3215 I ) 40
Inftaichange 2l Intarsecticn |g?mey
(DOH vono 43 M2 312 and Highway 3110 e &0
DOH ae 304 ;mat Intersection Laksi )8 lo” &
B T ang  Irterchanga al nfersection of Highway ) )
_ DOH noae __45 %% 304and Highway 5218 o ) S0
Elavalad toad from Chaeng Waltzrato
DCH none 45 34 Ram Inlra saction Laksi - Laks) 700
) Moaumant
E: . T T g interchangs a1 hlorseclmdﬂaghwy e
3 s and Highway 3119 . %0
DOH nore 48 30-! Fiyover al Pak Kret 300
T HWN03100 - JCT HW No. 347 T .
DOH  none 49 306 Section 2; Bridgs crossing Kh}ong 330
 PRangsit
DOH nona 50 I ConnectDon Muang ToIMay o SES 300
Do: ' o h!echangaatm!h?iﬂ&angﬂa- o .
poe 63 - .34_3 Baran%t_om ® ..' 20
Pathum Thani - ted Lum K.aew “Bang
_ _ff’i,j‘ff,‘ﬂ 2 Len Section R o A
POH  none 65 246 m; al intersectoin of vy 348 and 1 on
T00H  rece 13 a00g X Thum Blan Phragw Dam Noon oo i
rona 400
el i $aduak 5

Source 2: TPPP Report (June 1996)

Nota : W eosts ace nct avaiiable from
Oosls do not inchide land cosls,

tha fist of DOH, cosls fisted in tha TPPP report ara used.
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Table 5.12 PWD Project for the 8th Plan

Exdsling Proposed Length Cost

Agency CODE Projact Nama Standard  Standard T2 g} (mil, Bahi)
New Read

PWOD 01  TAKSIN PHETKASEM RD (:992 19-97) Nora P s 45 2438
. [p— - - P - - - - - [ .. - - e e . . ed - . . e - - -
PWO 02 NEW KRUNGTHEP BRIDGE (15&5—1998) Nona New Bridga 6 3372 1,968
T T \WAT NAKORN-IN BRIDGE AND CORNECTING o o e
PAD 03  ROAD:TIVANGN PHETKASEM RATTANATHIBET (1590- NewBridge 6 2885 13872

. - New Brdge -
PWO 04  PAK KRED BRIDGE & CONNECTING ROAD (i 99}1999) Nona & b 6 14506 5,053
PWOD ¢5a DISTIBUTOR ROADS IN NONTABURI (19'3?1998) New Read 32 3215
PO 65 b DISTIBUTOR ROADS IN NONTABURI (1992-1%3) " NewRoad 3 .08
PWO 05 ¢ DISTIBUTOR ROADS IN HONTASURI (1992—1995) New Read 107 40
PWO 05 ¢ DISTIBUTOR ROADS IN NONTABURI (1292-1598) _ New Road 47 2150
T T T SOUBARING IMPROVEMENT AND ROAD GONNECTING o - T
FW':’ o 067 TOSOI LASAL (1993-1996) ) 2_"'_3_"_2”“__ ‘de“'”‘J o “ o

WAT KING KAEW - 2000 YEARS RATTANAKOSIN RD. .
PAO 9 gsaasey M NewRed 84 189
WD 08 SRISAMAN ROAD IMPROVEMENT (1993-1995) 2my-z tans Widening 4 24 34
T T T THA NAM NON - RATCHAWITHI - NAKGRHN CHAISRI RD. " NewRoad e
o sy I ,".",“‘.’,‘- Owe 4 00 0
New Road ’

PND m_ TAKSIN PHETKASEM - OUTER RiNG RO. (1952-1993) ot 4 77 2,606
PND 11 ROAD TO PHRA PATHOM JEOI (19931994} : 2way-2iane :‘;'g:“’“g 8 0 228
PWOD 2 TAKSIN PHETKASEM - RAMA 2 RD, (lﬂ9:54999) None 59 2753
T T T U SAKSIN PHETKASEM - CHALERM MAHANAKORN L T T
MO P exrresswavgsesiesy . o
PWD 14 RAMA 2 -NAXORN KHUEM KHUN RO, (1994 :9@3) _ 75 1,266
PO 25 NEW KRUNG THON BRIDGE . Nona NewBridge 4 09 1117
. 2 PHRA PRADAENG BRIDGE & KHLONG TOEY to SAMUT o N 15,850

PRAXARN ROAD {iNDUSTRIAL RING ROAD)
Sourca : Repord on Trafic and Transpord fol the Bth NSEDP, OCMRT
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Table 5.13 ETA Projeét for the 8th Plan

Agency Code Project name fProposed . Length Cost
. Standard (km} mil. Baht
SECOND STAGE EXPRESSWAY PROJECT,SES
ETA 01 ACH (1988-1995). Sector A and C1 Elevaled - 6 lanes 20.4 )
i SECOND STAGE EXPRESSWAY PROJECT SES
ETA ™ b Sector B {1885-1996) Elevated - §lanes 114 27,957
SECOND STAGE EXPRESSWAY PROJECT, SES
ETA o1 D (1953-1936), Section D Elevated - G lanes 8 12,152
RAM INDRA-AT NARONG E)(PRESSWAY ‘
ETA 1ry PROJECT,RAE (1991-1996) Elevated - G lanes 1.1.-7 ‘‘‘‘‘‘ 34617
THIRD STAGE EXPRESSWAY PROJECY (1994
ETA 03 N 5400), The Northern Route Etevated - 6 lanes 23 33599
TH!RD STAGE EXPRESSWAY PROJECT {193%4- ‘
ETA 03 S 1839) The Southen Route Elevated - 6 lanes 12 15,545
THE IMPROVEMENT OF ON-OFF RAMPS FOR
&TA o4 FES{1994-1936) _ Elevated - 6 tanss N 1,853
BANG NA-BANG PHLI-BANG PAKONG o
ETA 05  EXPRESSWAY PROJECT (1994-1998) Elevated - 6 lanes 55 25,193
- PHAYATHAI - PHUTTHAMONTHON -NAKORN
ETA a6 PATHOM EXPRESSWAY PROJECT : SES Elevated - 4 lane 14.0 242718
EXTENSION
CHAENG WATTANA-BANG POON- BANG SA)
ETA o7 EXPRESSWAY PROJECT; SES-SECTORC Elevaled - 6lznes 34 23,000
EXTENSION {1995-2000) ’
. SRINAKARIN - BANGNA - SAMUT PRAXKARN
ETA 038 EXPRESSWAY PROJECT.SES-SECTOR D Elevated - 4{ane 18.0 13,269
_ EXTENSION {1995-1999) '
EXPRESSWAY ABOVE KHLONG SAEN SAEP :
ETA 03 PROJECT : KHLONG TON-BANG CHAN - MIN BURI  Elevated - 4 lane i8¢ 10625
) (1595-1959) ] :
DAO KHANONG-BANG KHUN TIEN-SAMUT
ETA 10 SAKORN EXPRESSWAY PROJECT (1995-1ggg)  Tievated-dlanes 257 14,341
The Fourth Stage Expressway System, Fisst Phase, .
ETA 161 Samut Prakarn - Sukkawat -Thonburi- Pak!hor Inciudes  Elevated 6- lane 180 15,594
crossing of Chao Phraya River. ’ ' ‘
The Fourth Stage Expressway System, Secound .
ETA 162 Phase : Ram inthta - ORR Elevated 6- fane 6.1 6,9}“0_
The Fifth Stage Expressway : Thonburi Pakthor-
ETA 7 Petkasem Nonthaburi. Includes crossing of the Chao Elevated §- fana 240 23625

Phraya Rives.
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5.5 Alternative Cases for The Traffic Model Simulation Analysis

As discussed in Chapter 5.1 ten simulation cases were prepared for the simulation analysis.
These ten cases are discussed below : : :

Case 1. This is the simulation model run for the base case ie. the existing sstuatlon in
1895,

Case 2. This case assumes all of the 8th National Plan road projects were compleled in
1895 .

Case 3: This case lests the impact on the transport environment if all the 8th Plan
project, as well as mass transit, had been completed in 1995 .

Case 4: In this case it is assumed that there are no improvements between 1995 and
2011 .

Case 5:: In this case the 8th National Road Plan is assumed fo be completed in 2011 but
there is no mass transit

Case 6 In this case the 8th Nalional Road Plan is assumed to be comp1eted in 2011
with full mass transit . :

Case 6 is the base case for the fulure 201 1 ana!ysrs on whlch cases 7 - 10 are built for
testing . : .

Case 7: This case assumes that there is a large degree of bus priority .

Case 8 In this case it is assumed that there is a 20 % increase in road space in addition
to the 8th Natlona! Plan projects .

Case 9. This is the case that analyses the effect of area restraint on the transport
- environment .

Case 10: For this case it is' assumed that there is a change in the distribution of
population and employment away from the ftrend projections toward a
distribution led by sub-center development.

5.6 Interpretation of Results of Model Simulation

(3) Overview

From the analysis of the simulation results, several conclusmns can be drawn. These
conclusions will assist in the clarification of the thinking behind the Bangkok Transport
Vision. The results are presented in Table 5.i4 together with a summary of the
interpretation in Table 5.15. The ten simulations are shown in Appendix 1.

To analyze the results each link in the road network is given a rank between 1 and 5 for
each case. This rank is based on the level of congestion estimated on that link in the
moming peak hour and varies from saturated (Rank 1 Jto a link carrying a low
considerably less than its capacity (Rank 5).

The percentage of road length is compared with the base of Case 1. A rank 1 could be

" described as a two-lane road trying to carry 4,000 vehicles in the peak hour when the

* - capacity is 2000. The same road would be considered as rank 5 if it was carrying less
than 1500 vehicles per hour. =~

" Two other’ parameters are used in the interpretation of the network results, These are
the Congeshon Index (C.1) and the modal share to public transport (%PT)

The C.I is a comparison of the percentage length of road that falls into Rank 1,2&3

roads in comparison to the exisling situation in 1995 (Index = 100) . The %PT is

simply the percentage of pnvate person trips that will use public transport for each
. case .
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{2} The Simulation Results

In case 1, the base existing simulation for 1995 showed that there was exrshng ‘heavy
congeshon with approximately 55 % of all private trips being made by public transport.

The analysis in case 2 and 3 simulates the existing demand on future networks. If, for
example, all the roads of the 8th Plan were actually built and in place, the C.L. , the
measure of congestion is significantly lower than the present situation. However the
results that indicate that the transport syslem shifts toward a car-orientated society
with a decrease in the use of public transport. This implies more roads, less public
transport users.

Whereas in case 3, where the hypothesis is that mass transit is there in 1995, the C.L is
less because of the extra roads. There is a further decrease as a result of a shift
towards public transport .

The analysis then examines the impending effect on the transport sjzstem as the city
grows towards its anticipated new size by the year 2011. :

Table 5.14 Results of Simulation Analysis:
Congestion Ranking for Roads within BMA in Mommg Peak Hour

LEVELCASE 1 2 3 4 5 6 7 8 9 10
SATURATED  132% 34 1.5 622 385 23.8 10.1 3z2.0 16.8 182
HEAVILY

o, ’ '
CONGESTED 15.7% 6.0 38 132 146 13.3‘ 14.1 13.2 148 t3.3

CONGESTED 94% 55 40 5.8 8.4 85 9.0 7.2 9.1 93
Sub-Total  383% 149 93 812 585 462 332 524 407 408
(krm) (663) (354)  (219) (1406) (1389) (1100) (789)  (1246) - (965)  (971)
Cl. 100 39 24 212 152 121 87 137 106 106
ACCEPTABLE 126%  10. 80 58 104 103 115 98 119 115

UNDER ~ 494% 750 827 130 311 435 653 378 474 477

CAPACITY
TOTAL 100% 100 100 100 100 100 100 100 100 100
LENGTH ' B

(k) 1732 2376 2376 1732 2376 2376 2376 2376 2376 2376

Note C.1. :Congestion Index {Based on Percentage of Congested Reads in 1995=100)

If there is no or little invesiment in transport mfrastructure, the Cl wrll more than
double between 1995 and 2011. This means that the mobility of peoaple would be
significantly restricted (Case 4)

In case 5 , the road network of the Sth plan are added to the road network . This
improves ‘the C.L. but it is still above the level of 1995 which means that the moblllty of
persons in Bangkok will stiil be less than the current fevel .

Finally, in case 6 the mass transit is added returnmg the proportron of publlc transport
users to the level of 1995 with a further reduction in the CI although not below the
current level in 1995 :
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Table 5.15 Major Findings from the Simulation Analysis

CASE C.l % PT COMMENTS
1 100 55 The Exishng Situation
2 39 £0 If all the roads of the 8th plan were !o built in 1995, the C.1.
' decreases to 39
3 24 - 80 If Mass Transil were in place in 1995, the C.I. drops further as the
. modat share of public transport increases.
4 212 55 The “Do Nothing Case” by 2011
If nothing is dona, the C.l increases significantly
5 152 43 The roads of the 8th plan in place by 2011, the C.i. decreases but

not below 1995 level. More road construction leads (o decrease of
public transport (PT} share.

6 121 58 Case 5 with the Mass Transit, C.I decreases but shll above 1985
leval.

7 87 63 In addition, BUS PRIORITY" is added CI becomes close to the
existing level.

8 137 48 It was assumed more road space could be created at the local
: streel lavel. This leads to a decrease of public transpoirt (PT) share
and increase of C.L

-9 106 61 With central area reslraint {the M|dd!e Ring Road in this case),
public transport (PT) share and C.l. decreases.
10 106 58 With the sub-center development case, ClL decreases in

comparison with case 6.

Cases 1 .to 6 can be s'umr.narized‘ as follows:

+ Construction of more roads will encourage more cars
« Construction of mass transit will shift some to public transporl

+ Bth Plan Road Projects and Mass Transn will not decrease the level of congestion
prior to 2011 _

® Conslruchon of all current pro;ects will not improve levels of congestlon

In BEIP, there is a vision however to improve the transport enviroraent in Bangkok by
improving the public transport system and by encouraging travelers to use public
transport in preference to private cars. This will also result in a reduction in levels of
air pollution. Cases 7 to 10 quantify the impact of adopting poltcnes which support
the BEIP transport vision .

The hypothesis in case 7 is that bus public transport is sxgmhcantly 1mproved by the
creation of bus-ways and dedicated bus lanes with access being restricted to buses and
taxis only. There is a change in the priority use of road space. The priority use for road
space is to be given to public transport. If this policy is adopted and enforced the C.I
falls below existing 1995 levels. The proporhon of travelers using publnc transport is
also increased above 1995 levels.

An alternative policy may be to increase sxgmhcantly by 20 % with a significant capital
investment and land resumption plan. If this was carried out over the whole of BMA

. the level of C.I. will increase and the proportion of public transport decreases. When

more road space is made available, the space cannot meet the expectations of
additional travelers. However, in this case it should also be remembered that
. additional road space to provide better access within, for example, sub-center
- development is completely different to prowdmg globally new road infrastructure .
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Arca restraint as a policy is simulated in Case 9. This may take the form of restrictions
into the central city including area entry tolls, odd / even number plates, area licensing,
significant parking restrictions including off street parking or parking charges. The
results of this simulation suggest a fall in the C 1. to a level similar to that of 1995 whilst
an increase in public transport usage similar to that in case 7.

The final simulation examines the effect of structural change in the development of the
city by the year 2011. In this analysis the growth of employment in the central area is
transferred to the sub-centers. Approximately 10 % of the anticipated employment in
the central area by 2011 is transferred to the sub-centers. This has a significant effect
on the C.I by shifting that last 10 % of the destinations of the road traffic away from
the center towards more local destinations . :

The results of Cases 7 to 10 can be s'ummar'ized.as follows:

« The policy emphasizing public transport system developmentis the mosl effective to
reduce private car use ; _ : : _

» Area Control Systems are effective in reducing private car use. They, however,
cannot be expected to be as effective in releasing traffic congestion; and

. Metropo]itan Sub-center Development is remarkabiy effective for releasing traffic
congestion while maintaining the public transport share as a whole. '

(3) Transport Vision 2011

In sumumary, Bangkok needs Mass Transit for 2011, and it also needs a combination of
policies to support this as discussed, such as structural change in the city, area restraint
and an improvement in bus public transport. These projects and policies should be
given higher priority above some, if not all, the 8th Plan projects. - '

Some 8th. Plan Projects will effect the movement of freight in and around Bangkok such
as the Outer Ring Road. These 8th plan projects also need high priority as they will
reduce the number of trucks using the road space in Bangkok . :

The above will lead Bangkok towards the BEIP Vision 2011 for transport systems (this
is discussed in Chapter 2 of Volume 3). '

A set of initiatives have been developed that will lead towards an improved transport
system as described in the analysis of the ten cases. These initiatives are consistent
with the development of the transport philosophies that are currently being pursued in
other major cities such as Tokyo and London. These other major cities do have a viable
alternative to the motor vehicie i.e. mass transit, and they give priority use of their road
space to public transport i.e. bus and taxi rather than the private motor vehicle.

Table 5.16 Key Strategic Initiatives for the Bangkok Trari's_por_t Secfor 2011

For Vehicle Owners: .
1 Reduce need and use of priva_te vehicles in urban life. _

2 Promoteridership of public transport systems iht!uding 'buses'and MR?s and non-
motorizedmodes. ' ' ' T -

For Commuters: _ _ c

3 Improve or develop Inter-modal facilities amongthosesyslems} TR

4 Restrict private vehicle use in CBD where public transport modes are readily

~ available. o R I

For Al Residents e . R

5 Create a safe environment for non-motorized mode users, pedestrians and residents.
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