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Preface

In response to a request from the Government of the Kingdom of Thailand, the
Government of Japan decided to conduct “The Study on Urban Environmental
Improvement Program in Bangkok Metropolitan Area” and entrusted the Study
to the Japan International Cooperation Agency (JICA).

JICA sent to the Kingdom of Thailand a study team headed by Dr. Katsuhide
NAGAYAMA, Pacific Consultants International, and composed of members of
Pacific Consultants International, and Suuri-Keikaku Co. Ltd., four times
between August 1995 and December 1996.

The team held discussions with the officials concerned of the Government of the
Kingdom of Thailand and conducted field surveys at the study area. After the
team returned to Japan, further studies were made and the present report was

prepared.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

1 wish to express my sincere appreciation to the officials concerned of the
Kingdom of Thailand for their close cooperation extended to the team.

February 1997

Kimio Fuji'ta
President
Japan International Cooperation Agency



February 1997

Mr. Kimio FUJITA
President
Japan International Cooperation Agency
Tokyo, Japan
Letter of Transmittal
Dear Sir,

We are pleased to formally submit herewith the final report of “The Study on
Urban Environmental Improvement Program in Bangkok Metcopolitan Area”,

This report compiles the results of the Study which was undertaken in the
Kingdom of Thailand from August 1995 through December 1996 by the Study Team,
organized jointly by Pacific Consultants International and Suuri-Keikaku Co., Ltd,

We owed a lot to many people for the accomplishment of the Study. First, we
would like to express our sincere gratitude and appreciation to all those extended their
kind assistance and cooperation to the Study Team, in particular, relevant officials of
Bangkok Metropolitan Administration, the Thai counterpart agency.

_ We acknowledge all the officials of your agency, the JICA Advisory Committee,
Embassy of Japan in Thailand and Ministry of Foreign Affairs. -

We wish the report would be able (o contribute really to'appropriatc polices and

measures for the Bangkok environmental improvement to be formed by the Thai
Government,

Very truly yours,

P 27 Pt~ _
Ly .

Dr. JKéuhide NAGAYAMA

Team Leader,

The Study Team for the Study on
Urban Environmental Improvement
Program in Bangkok Metropolitan
Arca
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CHAPTER1:  URBAN LAND USE

1.1 General

Bangkok Metropolitan Area is located on the deltaic lowland which is formed by the Chao
Phraya River. Topographically, elevation of this lowland is showing from 1 to 2 m above
sea level and the climatic condition of this area is belonging to the tropical monscon which
has clear rainy and dry season. These physical background of the Bangkok city greatly
affects on the urban development and management.

Urbanized area of Bangkok city has been greatly changed and extended in these ten years
because of the remarkable growth of Thai economy. Construction rush of many high-rise
buildings and new highway networks and housing development have taken place, Growth
of the urban area is still continuing year by year towards suburbs of Bangkok and
potentially high productive agricultural fand has been changed to housing, industrial estate
and urban infrastructure development.

Urban environmental problems such as air pollution derived mainly feom traffic jam,
degradation of water quality of river and canals, ground subsidence and flooding in the
utbanized area and so on, have became important subjects to be solved.  These
environmental problems are taking place in Bangkok within relatively short time and each
phenomena is thought to be originated from the huge concentration of population and
economic activities. '

Urban and related environmental problems are usually caused as an overlapped manner by
each other. Degradation process of the environmental guality needs a long time for the
accumulation of poliutants, however , the phenomena appears suddenly and critically.
These urban environmental problems sometimes take a form of disaster and affect even on
the human life directly. o

Therefore, well coordinated and organized preparation for the urban land use planning for
Bangkok city should be discussed to protect and improve the existing urban environmental
conditions. In this chapter, specifically, characteristics of urban land use in BMA are
described. -

1.2 Existfng Condit_idns

(1) Extension of Urbanized Area in Bangkok

Thai Government has prepared many regulations for the proper development, building
and land use control for the BMA in these 20 years to direct and manage the wban
development. According to the historical data, urbanized area of Bangkok was less

- than 100 km’ only at the end of 1950s. At the beginning of the 1970s, urban area
extended to about 200 km® and it became 345 km” in 1980. :

Existing land use map of the whole BMA area was compiled by Mapping Division of
City Planning Department in 1995 based on interpretalion of aerophotography which
was taken in 1993, This map which was classified into thirteen(13) land uise items was
digitized and stored into the BEIP-GIS as one of the digital files. After the completion
of data input, area of each land use categories are measured and listed by district in

S
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table format {see Table 1.1). According to this data, total built-up area(or urbanized
area) of BMA in 1993 is calculated at 541 km®. This means that 34 % area of total
BMA is covered by urban land use. On the contrary, BMA still has a sizable area of
natural type land use. Agricultural area is occupied totally 1,038 km2( 66 %) of BMA.

(2) Intensification of Urban Land use of Bangkok

Intensification of urban land use in Bangkok city has been taking place mainly since
1990s according to the building permission data prepared by City Planning Division
and Building Control Division of BMA.

Building data of 1980-1987 is showing that number of buildings of 8-12 floors are 257,
13-20 floors are 135, 21-30 floors are 36 and over 31 floors are 6. Total number of
high-rise buildings at 1987 was 434 sites. On the other hand, building permission data
during 1990-1995 provided by Building Control Division is showing that number of
high-rise building permission of 8-12 floors are 2092, 13-20 floors are 541, 21-30 floors
are 543, and over 31 floors are 333 sites. Total number of permissions are 3509. It is
very clear that these high-rise buildings having more than 31 floors have been
constructed or being constructing within these 5 or 6 years. The main type of use of
these buildings are condominium, office use, and hotel and so on. Construction of the
large size building in the central area of Bangkok city is one of the factors of congestion.

(3) Road and Soi Ratio .

. Existing road network data based on 1:20,000 and 1:50,000 topographical map is also

- digitized and stored into BEIP-GIS and district boundary data is overlayed on this
road network map. Total length and density of the existing road by district are
calculated and listed in Table. : :

Total length of the road in BMA measured by BEIP-GIS is 7,770 km including every
type of road such as expressway, secondary or tertiary road and soi. In Bangkok, soi
network which is connected with major road is densely developed in the urbanized area
and total length of soi is calculated at 6,180 km. This figure means that approximately
80 % of the total length of the existing road is occupied by soi. -

Road density is calculated by each district and sub-district dividing total length of road
by area of district or sub-district. In general, Din Daeng has the highest value of road
density at 158 m/ha, and Pom Prap Sattruphai has the next high value at 137 m/ha
and so on. On the contrary, the lowest value of road density is seen in Nong Chok at 9
m/ha and the second lowest is seen in Ratburana. :

Mean value of the road density in Bangkok is 49.2 m/ha and these data are shown in
the last columin of the Table - '

(4) Distribution of Natural Constraints

Flooding and land subsidence are the main natural constraints for urbanization in
BMA. In BEIP-GIS, flooded area by 1983 flood and simulated land subsidence map
are digitized respectively as a basic data. Administrative boundary data is overlayed
on these maps and flooded area and simulated land subsidence area by depth are
calculated by each district. Results of calculation are listed in Table 1.2.

» Total flooded area by 1983 flood in BMA is calculated at 424 km’ and those
districts such as Phra Khanong, Lat Phrao, Suan Luang, and Bang Kapi are
inundated more than 80 % area of the district. Khlong Toei, Huai Khwang,
Jomtong and Prawet district were inundated 54%-68% area of their district,

12
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Table 1.1 Land Use Statistics

CISTRICT HIGH F3H LOW | COMM- ] INDUS- | WARE- [GOVERN| AGRI- [CONSER.] PARK |SCIIOOL RE- WATER | TOTAL
NAME DENSITY|DENSTTYIDENSITY| ERCIAL ] TRIAL | HOUSE [MENTALICULTUR | YATION 11GION | BODY

(ang Kapt 1.351] 14.125] 10.403] 2%05] 0393 0] 68D 134 o] 138 0.9 0 a1 450N
ang Khen o] 2300] soerI] 0838 6 ol 8399 3323 0 o] 0032} o438 e| 110
Beng Kho Loem 0} 5434 oas)| 0352 oov0y 0388F otl3 02 ol oa30] 0033} 0108 1LisI|  B4se
Bang Khun Thian of 9683 10983 0183 osw| oo0d0] 0018 134339 o} oo11] osis] 0103 020)] §5655)
Bang Phiat of 4083 4am| o0¢s9] 0038 of ©o1s] 1454 0 o] ocoas} o048 0943 11458
Uang Rat o] 0035 el N2 ¢ o] 02w 0 of oots] o205 o0ty ore] 4e44
joeng Sue 74%] 1288 o085t 0.74¢] 049 el o] 12n 0 o] 0091 o0012] 0595 11085
Banglok Noi 0615] 333] I 1w o el 0882 158 0 o] o.ss{ o0.210] 03581 12297
Oangkok Yai 0.035] 3480 ousy| 0464|0123 of 0431 0469 0 of ol ons] oiss| e
Sung Kum 053s] 18177 7335 0389 0849 ol cos1f 3330 ol wnsl ooss 0 o] 63119
Chate Chak 3519 16806 2269] 1388] 0252 o] 4n0] omMm o] 267 o4 a} o005 32478
Din Daeng o] 6493 ol 103 0 o] D48} 0 of onsf 0348 9 o] s4n
fon Muang 0.035] 15.243] 6A45H 0528 0 0] 15585 20284 0 o] 0447 0 o] 58573
Dusit 0133] 26mM] o018 0272 o014 o} s.18s o] os93] os2] o280 0.119] 0748 11300
1luzi Khwang o] ss93 3391 12m o ol ooso] s928 @ ol o048 0 o] 16350
Jortong oon| 7sssl 33| 0908] 0393 o] oosc| t03ss e ol 009 o] 0439 23754
Khlong San of 3500 ¢ o984] 0471 0047 0.38] 0018 ¢ o] .24l oo0ss] 0319] s0us
Khloag Toei 2309} 16333 o0235] 3147} oo0sz| 0872} 2500 osu ol oxng| a1 a] os49] 27884
Let Pireo 0,521} 10.475) 539381 0620] 0.066 ol oes0| 11114 b o] ccs? & o] 28544
Latkrabang 0153 23t4 2012 o] 2038 0 o| 116579 e o] oo} 0020 -0 128,593
Minberi 0082] 3323 720 o035 1907 o] o.107] 163.895 o o] 0254 ¢ 0] 172269
Nong Chok O] 0451 5434 0 0 o o] 234548 ) o] 0000 0 o} 21056
Nong Khaem of son| 93501 ot43] o746] o012} 0490 3062 0 of o133 020 o] 44935
Pathumwan o1z0| 037151 ool 3093 o o] 1708 o0on of 1.263] 1355 o 0066 8080
Phasi Charoen 000s| 16748 352 1.467] 0436] o0.196] o.a01] 33286 0 of o430) o24] o375 ssem
Phaya Thai o| 7589 of 0283 0 o] 052 0 o] 012} 0081 ol oo09] som
Phra Khacong 1424 23853 0767] 0.789) 0239 1356] 0332] 1238 0 0] o5 of o924 192
Phra Nakhon o198 024] 00881 2085] 0.017 ol oo o] 0294] o360 o013| o442 os0i] 3539
Pom Prap Saitruphal 181 0.05¢ o] 1562 0 o] ovao] o017 0 o] oase] oam| o053 2444
Prawet of 13335] 11399 os| 08K 0 o) 38497 of os13| oon o oM 454%
Ratburana 0387 100481 2123] 0993 0346F 0484 0273 30238 o] o083 0248 o187 12| 45725
Aalehathewd 0495] 1.375) 0468|1467 0 o 2608] 0187 ol o0140] o043 e oos7| 2122
Samphanthawony 0 o o] 100 0 ¢l 0035 0 ¢ 0f 0.026] 0.123] G.i72] 1409
Sathon ' 0003f 5.020 o) 081¢] 0.40] 0098 03] 0096 o]l oows] o298 o039 03] 729
Suan Luang of 9272 4201} 0492 0.023 o]l oeir] s0s0 ol oau| 6247 0] o27] 20.74t
Tating Chan of s435] wan 0 ¢ a| ooz8] 5183 ¢ ¢l o2 6300 0758 37601
Ihonburi o103} s202] oue 134z] eomy oang| oag0] 0200 ¢ o 038 ou94] 04 8133
¥Yan Mawa Lass) 6952 0229 0595] 0087 0819 o214] 0526 ¢l 00251 0099 0654] 15M| 12408
Toul 31333} 169203 135.426F 396701 11.267] 4.488] 4zaqifioidan]  1.19t] 1dazi{ &3] 353R] 13.000{i578315

Unit:km
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Table 1.2 Subsidence Statistics by District
District <-50 «5010-75 T5t0-100 100 to-123 12510 +150 <150 < Total
{cm) {cm) [(d)] {een) {cm} (4]
Bang Kapi ] 13.684 76952 17,631 [} 0 43076
Bang Khen 0 47.539 30.802 0 0 0 78 141
Bang Kho Laem 0 0 8.439 0 0 0 8.459
Bang Khun Thian 0 72.876 27185 14.735 36 2617 5.490 156.552
Bang Phlat 0 0 8.652 32038 0 ¢ 11.857
Bang Rak 0 0 2197 1.B46 0 G 4.043
Bang Sue 0 1.140 11.947 0 & 0 13.087
Bangkok Woi 0 0 0.743 11.55% 0 0 12355
Bangkek Yai 0 0 0 6.24! ¢ 0 6.241
Bung Xum 0 62.713 0.345 0 0 0 63.119
Chaty Chak 0 1.438 31.040 0 0 0 32,478
Din Daeag j 0 3.499 4.979 Q 0 8478
Don Muang ¢ 31.659 26,911 0 Q 0 58.5n
Dusit 0 ¢ 9.305 1.99% 0 0 © 11,303
Huai Khewang 0 1] 1.833 14.5t7 L] Q 16.350:
lomtong ) 0.934 15.992 6.376 0 ¢ 23.952
Khlong San ) 0 0.325 5.691 0 0 L 60MS
Khlonig Toci 0 0 2.832 18.122 0 0 27.954
Lat Phrao 0 13.643 14.9G1 0 0 0 2B.543
Latkrabang 0 13.650 367139 77.555 0.637 0 128.593
Minburi 14.842 119.990 21.023 i9.414 L5979 L] 137.268
Noag Chok 133.243 62370 39318 6,125 0 of 1241038
Nong Khaem ¢ 0.462 £.414 11.9%5 23.081 Q 45.95%
Pathumwan 0 0 5996 2.084 0 0 B.079
Phasi Charoen ¢ [d 3175 15,074 38310 0 55.621
Phaya Thai 4] 0 2.009 0.064 0 0 . 9014
Phra Khanong Y 0 .2 1417 5253 0 33.941
Phra Nakhon ¢ 0 0 © 53 0 S - 5.394
Pom Prap Sattruphai a 0 -0 2.445 ¢ 0 2.445
Prawet : 0 28.534 20413 12.430 4058 [ £5.476
Ratburana ] 0 19.247 16,766 201 2635 46.722
Ratchathewi 0 0 4.496 2327 c o .y
Samphanthawong 0 0 ) 1409 ¢ ¢ 1.42%
Sathon 0 0 -1.106 0.142 0 ¥ 7249
Suaa Leang 0 3.629 14.32¢ 2992 0 ¢ 203,742
Taling Chan 0 Ly 25.294 48.162 14.047 ¢ 87.60)
Thonburi 0 [ 1.321 §.812 0 0 8.133
Yan Nawa 0 0 12.263 ALY ¢ 0 12405
Total [48.1G3 473.780 4721318 339.769 136811 8126 15718910
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¢ According to the simulated land subsidence data by the year 2017, area of less
than 50 cm is calculated at 148 km’ {9.3%), and this area is located in the north-
ecastern part of BMA such as Minburi and Nong Chok. Area of 50 ¢cm-100 an
subsidence is calculated at 946 km2 (60%) and area of more than 100 an
subsidence is 485 km’® (31%) of BMA. More than 85% district area of the Bangkok
Yai, Khlong San, Bangkok Noi. Phasi Charoen, Huai Khwang and Nong Khaem is
covered by over 100 em contour line of subsidence. ,

s IN BEIP-GIS, these flood and subsidence data map are overlayed again and
compited as a natural constraints map. Based on this map, it is pointed out that
Huai Khwang, Khlong Toei, Bangkok Noi and Phra Khanong districts are the area
of both higher potentiality of land subsidence and flooding.

1.3 Urbanization Potentiality by Open Space vs Built-up Ratio

Area of existing land use type by district and sub-district is calculated and compiled
into table format. Open space ratio is calculated from the existing land use map and
listed in Table 12.2 and 3 of Chapter 12. Population data, transportation data such as
bus service or accessibility to road network and so on that are showing the existing
* conditions of the urban facilities in BMA are also input into BEIP-GIS. Based on these
~ basic data, especially on open space/vs build-up ratio and population density by sub-
district, future urbanization potentiality is described rather qualitatively.

(1) Sub-district group of more than 90 % built-up ratio with limited open space

This group of sub-districts are mainly distributed in old urbanized area in Bangkek. In
these area, accessibility to the main road network or commercial center is excellent and
basic services of urban facilities are also excellent. :

Average population density in this group is 352 person/ha and this value is almost
equal to the density of built-up area such as 365 person/ha.

In extremly popudated area is showing the density more than 900 person/ha. Another
characteristics of this group is that the sub-district area is relatively narrow. For the
instance, area of Si Phraya is 0.76 ki, Maha Phuttharam is 0.65 km’, and Thung
Phaya Thai is 2.51 km’ and so on. Because of the high density of population and
limited open space ratio, urbanization potentiality seems to be limited. In these area,
future direction of urbanization should be a combination of intensification of land use
and improvement of urban environment by redevelopment. :

(2) Sub-district group of 76-89 % built-up ratio
This sub-district group are distributed almost the same district mentioned above and
the basic characteristics of the population density, accessibility to the urban facility
services and road nehwork are almost the same level. Area of these sub-districts are
also very narrow and the potentiality of future urbanization is alsa limited.

(3) Sub-district Group of 51-75 % built-up ratio

In this group, population density is showing the average level of total BMA. Population
density of the thirteen(13) sub-district in this group is 148 person/ha.

Average density of those sub-district which have enough space such as Thong Song
'~ Hong and Hua Mak are 103 and 143 persons/ha respectively in built-up area.
. Accessibility to the urban facilities in this group is showing less low level and future
. urbanization potentiality seems to be high in several sub-districts like Hua Mak and

~ Thong Song Hong. - - : - e . S :
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(4) Sub-district group of less than 50 % built-up ratio with enough open space

This group of sub-districts are distributed in the fringe area of existing urbanized area.
Area of each sub-district is refatively large and the average population density is 146
person/ha in built-up area and 49 person/ha in total. ~ Accessibility to the urban
facilities is also relatively low level in general, however, those sub-district such as Chim
Phli, Khlong Thanon, Khanna Yao, Saphan Sung, Bang Khae Nua, Minburi and Nong
Khang Phlu are not only having enough space but also higher potentiality of
urbanization. In these area , detail urban infrastructure development plan should be
prepared as a guideline to keep the higher standard of future urbanization.

1.4 Policy Directions and Planning Issues

(1) Necessity of Basic Data Preparation

It is, first to point out that the accessibility and availability of the most up to dated
map data and information for land use analysis in the study area were relatively
difficult. Especially the availability of the large scale topographical map is quite
limited. For this study, 1:4,000 scale map was provided to Study Team by PWD,
however, the contents of this map series were already out of date because of this maps
were compiled in 1987 by JICA technical assistance Program. For the detail planning,
management and control of urban land use, basic information on building construction
and use, floor area ratio and coverage ratio, land titles, and location of urban facilities
such as pipeline network of water supply and so on, should be prepared based on the
most up to dated large topographical map as the baseline data. In addition to those
data, another thematic maps on the latest land use , infrastructure distribution and
natural condition etc., should be prepared by relevant agencies in most appropriate
map scale. Basic data survey and preparation of the urban development planning of
BMA should be carried out in well coordinated manner, and accessibility to those data
should be guaranteed for comprehensive understandings of the urban conditions among
relevant agencies.

(2) Measures for Water Management

Treatment of both surface and ground water in BMA area is a key issue to keep the
higher environmental quality for living. From the land use planning point of view, it
must be necessary to fully consider how to take a harmony with water. '

As the concentration of large population and rapid expansion of urbanized area in
Bangkok, deltaic lowland that is basically wtilized for agriculture and fish ponds have
been altered to artificial land use such as buildings, roads, housings and industrial
estate. These land uses always cover the land surface by pavement. This alteration of
natural condition directly effects on the run-off ratio of the surface water. As a result
of these change of environmental condition, heavy rainfalls in rainy season are
sometimes causing floed in the relative lowland area and flood water takes the form of
stagnation. '

Construction of flood protection dike, watergate and pumping station for drainage of
flood water was the major issues of metropolitan area of Bangkok in past years and
sizable investment have been made for the development of those infrastructures.
Extensive flooding has not caused in Bangkok since 1983 due to the effects of flood
protection facilities. But in 1995, Thonburi area and outside area of flood protection
dike in eastern part of Bangkok were suffered from severe flood disaster. Because of
the limitation of available financial resource for the flood mitigation facilities, priority
area to be protected or limitation area of urbanization should be discussed. At present,
17,000 ha of non-urbanized area or open space area is distributed between the Kings
Dike and Inner Dike. If this area is developed by 147 person/ha which is an average
density in eastern part of Bangkok, another 2,500,000 persons can be accepted. In the
western bank area of Chao Phraya River, 30,800 ha of open space is measured based
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on exisling land use map of BMA. BMA still has an enough land resource at this
moment, thercfore, urbanization area should be controlled within flood free area.
Enough space should be designated for the development of urban road network, park,
drainage canal and so on.

(3) Land Subsidence and Affection by Global Change in Environment

Attention should be also paid on changes of environment in the long term point of view.
The "Green House Effect’caused by increase of CO, will raise the sea level at the rate of
0.5 to 1.0 cm annually. It is forecasted that the present sea level will raise 0.5 to 1.0 m
globally. The raise of sea level will make serious damages in the deltaic area of lawer

Chao Phraya River.

Another important factor related with the change of sea level is land subsidence. The
area and volume of subsidence are already mentioned in previous section. These land
subsidence and sea level raise will intensify the flood disaster. In Bangkok, 320 ha of 0
m area in elevation had already recognized in 1987 and these low lying area must be
extended due to the Jand subsidence in these ten years.

These inter-related phenomena should be well considered to seek necessary and
effective measures for future urbanization of Bangkok.

(4) Preparation and Up-dating of Regulations for Land Use Contcol

Existing regulations for land use control should be improved and updated to regulate
the urban development. The land use zoning system is the basic gudeline for land use,
however, methodology for zoning system should be improved based on the detail data
analysis which is supported by modern information technique such as GIS.
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Chapter 2 : ENVIRONMENT-INITIATIVE TRANSPORT SYSTEM

2.1 Transport Planning Issue: Escape From A Vicious Circle in Car Oriented Society

In 1996, one of the critical environmental problems in Bangkok is poor air quality, especially
that along the major roadsides. The air pollutant emission at roadsides is dependent on
volume and speed of the vehicular traffic. Emission factors of vehicle become significantly
increase due to decrease of speeds. Rapidly increasing vehicular traffic, with their low
speeds, is contributing to a massive increase of total amount of pollutant air. Accordingly,
the people in Bangkok would have a common understanding that the heavy traffic jam on
roads is the main cause of the environmental problem. '

It is true that road transport is a major contributor to poor air quality in Bangkok, however,
it was found in the BEIP study that traffic congestion itself is not a root cause of the
envirommental problem. We should address more fundamental issues forming the present
society towards the next transport plan. The policy of “environment initiative transport
system” discussed in Chapter 10.4 of Volume 2 should be a guideline for our future
planning activities.

First, it should be recognized that we have been enjoying urban economic growth and urban
life of Bangkok based on a “Car-Oriented Society” for these two decades. In the car-
oriented society, mobility of cars is given the highest priority rather than mobility of the
people. Due to this principle {car first), development of urban and road infrastructure have
been proceeded. Thatis, where road traffic congestion is identified, more road spaces have
been provided to accommodate vehicular traffic demand. But, this is a too simplistic
approach. It needs to be recognized that we will no longer able to enjoy them based on the

car-oriented society.

It is recognized that there is a vicious circle in the car-oriented society of Bangkok as
described in figure 2.1.  Given more road space, people will be encouraged to own their
private cars and motorcycles along with up-lifting of their income levels (this phenomenon is
clearly shown in the transport simulation of case 2 and 8). Therefore, another traffic
congestion will be added to the road segments. This eventually causes negative impacts on
traffic flow of public transport (especially on buses) as well. For example, high occupancy
vehicles (HOV) have been allowed to enter the bus lanes recently in peak hours. This type
of policy is depriving an advantage of public transport. Then, again people are encouraged
to have their private vehicles. - :

This vicious circle has been further worsened by some sub-social system shown in Figure 2.1.
Amang the sub-social systems, there are govemment subsidy to the bus operator,
infrastructure development in the past (for example, high standard motorway of radial type
such as FES and Dong Muang tollway), and several technical problems such as signal
controlling. : .

For example, urban growth in the past has been led by transport infrastructure development
e.g. the urban development at the end of the second stage expressway or the ribbon
development along major road corridors, which have been adding longer vehicular trips on
the major corridor.

241
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In summary, there exists a unorganized energy-consuming cycle in the car-oriented society of
Bangkok. In this context, planning issues should be found in “How to escape from this
vicious circle” and/or “How to change the “Car-oriented Society” into a deferent systen.
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2.2 Vision of Transport for the Next Two Decades : Realization of A Traffic Calmed
City ‘

A challenge is now to re-direct such the unorganized energy-constuming system in a vicious
circle into a new transport vision presented here, where people and transport infrastructure
driven urban development can coexist for betterment of the whole community.

This vision is also consistent with the city development philosophy, that is currently being
pursued in other major cilics, represented by “Eco-City" Development. ‘

Vision of Ti‘ansport towards the Next Two Decades

1. A “Traffic Calmed City" based on safe and friendly environment for
non-motorized transport would be created; :

2. A transport system suppértivé .énough of “'Eco-city". deve]opmént
would be developed; and ' L :

3. Bangkok would be inhabited by the people having improved awareness
to the environment in modat choice. ‘

The urban structure and transport infrastructure need to be developed in an integrated
manner to achieve an environmental / ecological balance. This implies that the planning of
transport infrastructure should be aimed at improving the mobility and accessibility of
people rather than those of motor vehicles, which is termed “Traffic Calming *.

In this context, it is necessary to change from a motorized-private-vehicle-advantageous
society to a public-transport-orientated sociely at first. Public transport systems which
have less impact on urban ecology should be given a higher priority under the limited
resources available to spend on transport infrastructure. .~ : '

The less road space in Bangkok in comparison to other major cifies is often quoted as a
reason of the severe traffic congestion. This is partially the case, however, if public
transport adequately plays a larger role in movement of people, the traffic congestion
problem may not worsen even under such a condition. | .

The less road space in Bangkok might be recognized as a rather favorable situation for the
urban ecological system simply because paved spaces are limited and thereby cars on the
roads are limited by the limited space. At the same time, it is recognized that this situation
has been providing a good chance to develop and promote public transport system including
exclusive bus operation and mass rapid transit system, because there is a disadvantage for
vehicle users, that is traffic congestion. On the contrary, advantage of public transport can
be much more emphasized through improving inter-modal facilities and giving priority to
public transport in use of road space. B T R S

The traffic calmed city, at the same time, calls for people in Bangkok to become more aware
of their environment and their way of living. This is an education process to support the
improvement of public transport, so that public transport becomes an effective alternative
to the private vehicles. People will need to be aware of the impact of their modal choice on
the environment when there are alternatives. We should always remind that motor vehicles
have the largest negative impact on the environment among the currently available forms of
land transport. S ' S S S '

Finally, in order to re-direct our energy to the above vision, a set of key initiatives is derived
as follows: o Lo
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Key Strategic Initiatives towards the Transport Vision of Bangkok in 2011

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

2 Promote ridership of public transport systems indluding buses and
MRTs and mom-motorized modes

For Conumulers:
3 Improve or develop Inter-modal facilities among those systems;

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

For All Residents

5 ° Create a safe environment for non—m_otorized mode users,
pedestrians and residents

2.3 Goals Reflecting The Transport Vision : Environment - Initiative Transportation
System in 2011

(1) Modal Share of Public Transport

Applying a mixed-policy suggested by the simulation analyses {(Case 7, 9, 10),
approximately 70% of all peak hour person travel will be able to be made by public
transport mode. This is the most ideal situation to be the planning target. At present,
“about 40 % of daily person trips are made by public transport mode and 45% of those
are made by private modes (car and motorcycle). Assuming the target figure of 70% is
realized today, more than 60 % (4.6 million person trips a day within BMA) of private-
vehicle-trip must be shifted to public transport mode. If these 4.6 million trips are
accommodated by only bus transport services, the target seems to be very difficult to
achieve. A simple calculation : “40 person x 10 times operation a day x 11,500 buses
= 4.6 million person trips” indicates that at least the number of buses needs to be
doubled now. In this context, the Mass Rapid Transit Master Plan system should be
- promised in the year 2011,

~ (2) Muiti Modal C_;)rrid(_;r_

Through developing the sub-centers, a “Multi Nucleus” System will be created in
Bangkok. In order to efficiently induce the multi nucleus system, the “Multi Modal
Corridor” System, consisting of multiple transportation facilities such as major arterial
roads, medium / mass transportation, and expressways, is required. The Multi Modal
Corridor should have important functions as follows;

¢ The system 'give_s the outlying activity centers (sub-centers and major local activity
centers) direct and reliable accessibility to the central area
s The system gives alternatives to the people in modal choice

» The system gives higher priority to public transport users

2-5



BEIP-STUDY:FINAL REPORT.CHAPTER?

(3) Integrated Public Transport System and Quality Pedestrian Environment

Special emphasis needs to place on the integrated improvement of public transport
system, being consist of MRTs, public and private buses, waterways and taxis.
Development of inter-modal facilities is a key for encouraging the people to use public
transport modes.

Recently the new Mor Chit bus terminal project has been proceeded by a private
company, where three deferent public transport systems come across : BERTS, BTSC,
and Buses. Even there exist deference among the implementation schedule of each
transport system, this type of facility should be designed in an integrated manner to
have functions as follows;

* The facility should have enough capacity for future transfer demand and should
provide high and quality access between deferent systems;

» The facility itself can be an attraction center such as a shopping center, an aquarium,
and a theater to ensure vital financial performance for private sectors. These
attractions are important initiators to generate trips on holidays, conlributing
financial performance of pubhc transport system.

(4) Road System

A simple “More Roads” policy should, of course, be explored. However, there is an
important planning view, that is “How the new road construction will improve or
~ contribute to better public transport system in Bangkok”

Necessity of “secondary road” has been discussed in the context of solution for so-
called “Super Block™ problem. In BEIP, however, new road construction addition to
the 8th plan project will be allowed only when those are beneficial to promotion of
public transport modes and development of the sub-center. Necessary spaces should
be reserved for these type of road construction.

Besides, of the 8th Plan Project, the Outer ng Road wilt be effective to make the
movenent of freight in and around Bangkok more efficient and more rational. And, a
new arterial ring road to be formed with the ETA expressway should be facilitated to
provide a structural backbone of future urbanization and land use policies in Bangkok.

(5) Traffic Management

Recently introduced Area Traffic Conirol (ATC) system should be fully operated as
soon as possible. The system has been working in night-time when the traffic
congestion is not severe, but not be allowed to operate in day-time. By this time, the
most of capability of the ATC has not been made. Instead of the ATC, many
policemen are allocated at the intersections to control the traffic. This is simply
meaning a double investment. Enacting the ATC, policemen should be re-allocated to
other function such as watching vehicles on exclusive bus lanes.
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In summary, target for transport sector in the year 2011 is established as follows:

Baugkok Transport Target in 2011

s 70% of all peak hour person travel by public transport in the year 2011
¢ Much Development of Quality Pedestrian Facilities

+ Completion of Mass Transit Master Plan

¢ Development of Multi Modal Cotridor

+ Development of integrated Public Transport System

¢ Development of Hierarchical Road System which is supporlive of Sub
Center development and use of the MRTs

» Implementation of the full ATC and Area Restraint

2.4 How do we get there ?: Concep!s of Strategic Projects / Actions towards the Goal

In order to achieve the target, eight (8) key strategic projects / actions are proposed in
addition to the 8th Plan Projects. Integrated efforts should be made to implement them in
coordination with relevant agencies.

Strategic Project 1: Roads for Pedestrians

Access to public transport

The “soi” is an unique resource for re-organizing Bangkok as a pedestrianized city. As
they are connected to major arterial roads, they can be developed as good access roads
when public transport systems are facilitated along the major roads.

Exclusive space for pedestrians

- There are many examples in cities where several roads be closed to create open space
exclusively for pedestrians and revitalize the areas. This policy may be applied for the
areas Silom Rd. between Soi Convent for example and the new road aleng Khlongs.

These pedestrian roads projects should be beneficial for public transport users and
residents, thereby creating favorable circumstances for a “public transport - oriented
society”.

Strategic Project 2: lmprovémént of Mobility in Urban Activity Centers

Once people enter centers by public transport, they need to also use public transport
again or walk for the next trip within the center. Without such convenient modal
facilities in the central busy areas, it will fail to attract people to use public transport.
Both of “Accessibility to the central busy arcas” and “Mobility in the central busy
area” shauld be reallzed at the same time,

o Additional secondary roads are necessary to create pubhc transport priority area

- where buses and MRTs are to be giver advantages. Improvement of major- and minor-

secondary roads is very important to encourage people to use public transport through
providing convenient access to MRT stations, job places, among others.
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Strategic Project 3: Revitalization of Water Transport with Green -Water Network

Currently, the water transport in Bangkok has a small modal share in Bangkok.
However, in the moming peak hour, “express river boats” are full. The limitation for
increasing the service level is not the number of boats but rather the capacity of piers.
Piers should be improved together with inter-modal facilitics. At the same time, the
landscape along Khlongs is a very unique resource of Bangkok. This should be restored
to be more natural and friendly system. '

Strategic Project 4: “Eco-Street” Developi‘nent for Non Motorized Transport

Throughout Bangkok, there is a water system of small khlongs. Providing paths along
the khlongs, they are capable of function as a network for bicycle paths and walkways.
Bangkok is a very flat city, thereby it is ideal for the development of this system. A
comfortable Non Motorized-transport System with beautiful scenes should be restored
in the unique city and for the next generation.

Strategic Project 5: Give Priorily to Buses : Enforcement of Exclusive Bus Lane

Contra bus lane and bus priority lane system, which is enacted in part of the central
area, should be enhanced. At present, buses are obstructed by cars (HOV and cars
coming from “s0i”) and motorcycles coming into the bus lane even on bus priority
lanes. This situation should be improved urgently rather than making efforts on
controlling traffic signals.

There are several corridors connecting between sub-urban areas and the central area,
which are heavily used by commuters. These corridors should be focused on first. Even
on the tollways, exclusive bus lanes can be introduced.

In the central busy area, minor medification such as bus bay will be effective to avoid
inter-obstruction between buses. Besides, selected secondary roads are necessary to be
created as better routes for public transport services (feeder service) where buses and
MRTs are to be given traffic advantage. "

Strategic Project 6: Area Road Pricing System : Create disadvantageous
environment for private vehicle users in selected areas -

The area inside Middle Ring Road would be studied for applying this policy after the
completion of MRT Master Plan. There are some 20 interfaces {major roads) on the
Ring Road. Appropriate measures to functionalize the area resiraint system need to be
explored. _ :

Strategic Project 7: Support Metropolitan Sub-center Development

Transport system and urban development should be inter-related to economize and
rationalize the investments. Well-coordination among all relevant agencies is necessary
to link the transport development together with a view to the Sub-center Development.

Strategic Project 8: Environmental Education and En]ightenineht

The majority of Bangkok people are already the environment-conscious. But, further
educational and enlightening activities are necessary to improve awareness to the
environment in their way of living. Some form of environmental education should be
provided from the beginning of the formal education, or elementary school. S

2-8



BEIP-STUDY FINAL REPORT-CHAPTER2

2.5 Bangkok Urban Transport Structure Plan : BEIP Praposal

In line with the concept of strategic plans discussed in the previous section, A Structure Plan
of Bangkok Urban Transport System in 2011 and several specific plans / programs were
prepared (BEIP proposal). The fundamental of the BEIP proposal is almost all the
transport projects proposed for the 8th National Development Plan by each relevant agency
(BMA, DO, PWD, and ETA). Thus, BEIP proposal should be understood as an additional
idea towards achieving the goals set forth

(1) Assumptions : Urban Structure

As discussed in Chapter 9, the three sub-center development: Min Buri-Lad Krabang
Sub-center, Talling Chan Sub-Center, and Bang Khunthian Sub-Center, ate proposed in
order to create a multi nucleus system in BMA. These three sub-centers should be
accommodated by good transport system.

The area inside the Middle Ring Road plus part of Khlong Toey, Huay Khwang and
Bang Kapi is defined as the core area. Within the core area, quite good mobility of
people will be ensured by the mass transii system. Thus, the core area is recognized as
a “public transport advantageous area” where a good feeder system by buses is
provided and private vehicle use is limited.

(2) Future Primary Arterial System and Multi Modal Corridor System

Primary Arterial Road here is defined as a trunk road system for inter-urban and inter-
regional transport. Heavy vehicles for freight transport are always allowed to use it.
The Quter Ring Road by DOH, a new ring road system being formed by new roads
beneath the ETA's expressway system and the fourteen national highways connected
to the ring roads are proposed as primary arterial system in the year 2011.

The New Middle Ring Road is recognized as the fringe of extension of urbanization
from the center of Bangkok. There is no primary system inside the NMRR, thereby
heavy vehicles are restricted to enter the central area.

Eight “Multi Modal Corridors are designated as shown in Figure 2.2. These corridors
are connecting the three sub-centers and the ceniral area. Exclusive bus lanes should be
introduced on the arterial roads.

In addition to the existing three inter-city bus terminals, two new inter-city bus
terminals are proposed at Huay Khwang and nearby Taksin Monument. At these five
bus terminals, special interchange terminals should be provided which are “controlled
areas” to allow feeder bus passengers to make cross-platform interchange with express
buses. _

There are some 20 transfer locations between deferent MRT systems. These transfer
locations are likely to be developed as attraction centers in the central area. A master
plan should be prepared to ensure coordination between deferent systems and private
sectors development.
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(3) Future Secondary Arlerial System

Table 2.1 shows proposed secondary roads in addition to the BMA’'s 8th Plan
projects. Every road should be developed with the common purpose of promotion of
public transport. The proposed projects can be categorized into nine packages as
follows;

1) Package 1: BEIP_01 - BEIP 10

These projects are very important for BERTS, MRTA Orange and MRTA Blue lines. By
these secondary system, metro passengers can access to job places, education places,
among others in Bangkok Noi, Bangkok Yai, Thonburi and Khlong San areas. The
secondary roads to be place here will also contribute to creating a new large activity
center west-side of the Chao Phraya River. :

Package 2: BEIP_11 - BEIP_14

These projects are prepared to increase road capacity of the gate of the North Multi
Modal Corridor : Phahon Yothin Rd, Wiphawadi Rangsit Rd. and New roads proposed
by BMA (B 3.12) and DOH (DOH74).

Package 3: BEIP_15 - BEIP_19

These projects are necessary for BERTS, MRTA Orange and MRTA Purple systems,
providing improved feeder routes in south of Bangsu area. . .

Package 4: BEIP 20 - BEIP_21

These projects are beneficial to BISC and BERTS, proﬁding better feeder routes in
Phaya Thai area. S

Package 5: BEIP 22 - BEIP_30

These projects are beneficial to BTSC, BERTS and MRTA Orange lines, providing better
feeder routes in Phaya Thai and Huay Khwang areas:

Package 6: BEIP_31 - BEIP_32

These projects will be proceeded together with re-development of Makkasan area,
- providing belter connection between Ploenchit Rd. and Petchaburi Rd.

Package 7: BEIP_33 - BEIP_35

These prdjects will be proceeded together with a re-location program of the
~ Chulalongkom University (assuming relocated to one the BEIP sub-centers). This is a
~ very challenging project package. ' :

Package 8: BEIP_36 - BEIP 37

These projects will be proceeded together' with 're-de'velopment of Thai Tabacco
Monopoly. : : :

Package 9: BEIP 38 - BEIP_46

- These projects will create a new large activity center such as Silom area outside the
- Middle Ring Road. Transport system for this are is consist of BERTS, MRTA Orange,
MRTA Blue and Bus setvices. : :
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Table 2.1 BEIP Proposal for Secondary Roads inside the Cenlral Area

CODE - FROJECT HAME ' LANE _ LENGTH
BEIP_01 CennedtingroadbetweenBMA1.18and SEIPO3 B ' 4 26
BEIP_02 ConnectingroadbetweenCharanSanitRd. lisaraphaoRd. andArunAmarmalonglhe 4 1.7

Khlong Monwith"Eco-Street”.
BEIP_03 ConneclingroadbetweenCharanSanitRd. andllsaraphaoRd attheintersectionofWang 4 1.5
DoemRd. and ltsaraphaoRd.. _
BEIP_04 ComectmgroadbehveenCharanSamth andltsaraphaaﬂd arong!heKhlongBangkok 1 4 :
with"Eco-Street”, '
BE P 05 Connedingroadbe!wee NBEIP032ndBEIPO4. ) : ' 4 1.3
BEWP_ (6 ‘ConnectingroadbetweenRachadaphisekRd. and SomdetPhraChaoTaksinRd. along 186 4
the railway. (betweenWorngwian Yaist and Taladpllust)
BEIP_0O7 ‘Connectingroad betweenBEIPOSRG. andSomdelPhraChaoTaksm Rd.alongthe Kh!ong 4 1.8
Samie.{crossing PWDO1) '
BEIP_08 Connecinngroadbe!weenSo-ndetPhraChaoTasstd andCharoenNakhon Rd.along 4 i.3
theKhlongSamte. .
BEIP 09 ‘Connedling road between SomdelPhra Chao TaksinRd. and CharoaenNakhonRd. 4 1.7
BEIP 10 'Connectiqg_roadbetweenl.adYaRd.andBElPO&includingﬁyoveratKruhgfhonbwiRd. 4 26
BEP 11 ‘ConnedingroadbetweenPracha Rale.andBEiPﬁaTongthe railway. 4 3.6
BEIP 12 Extensionof DOH74 project from Ratchadaphisek to Pracha Rat Sai 2 (Widaning). 6 28
BEIP 13 Extension of BMA3.12projectiromRatchadaphisekto TechaWanitRd. with "Eco-streat® 4 3.2
BEIP 14 'Connec{ingroao‘beM*eenPhahosrothian.andBEiP13. 4 2
BEIP_15 ‘ConnedclingroadbetweenPrachaRatSai 1 Rd. and Kamphaeng PhetRd. alongthe Khieng ' 4 2
with"Eco-Street”.
BEWP_16 gtonntedmgroadbehveen PrachaRatRd. andPradiphatRd. alonglheKhiongwath' Eco- 4 13
reet”
BEIP_17 ’Scton:;fcimg roadbetweenSamsenRd. andRamaV Rd. alongtheKhIongw:th“Eco— 4 ‘ 12
ree!
BEIP 18 ‘ConnedingroadbemreenThaHaan.andAmhuaiS(mg_thade.{vith"Eoo-Street". 4 1.25
BEIP 19 ‘Connectingroadbetween ThaHanRd. and Nakhon ChaisriRd. 4 1.8
BEIP_20 ‘ConnedlingroadbetweenPhahoyethinRd andRamaVIRd.. ' 4 42
BEIP 21 'Conne.otingroadbeMeenPhahoyothin Rd.andRamaVIRd.. 4 1.2
BEIP 22 Widening SuihisarnWinit ChaiRd. . B8 2.8
BEIP 23 . Connec!ing roadbetwesnLad PhraoRd. and SuthisarnWinllChaiRd. 4 3
BEIP 24 Conneclingroadbetwean LadPhraoRd,andSuthisarnNﬁﬂChaiRd. 4 2.4
BEIP_25 'ConneﬂingroadbeMeénPhahoyothian,andRaldxadaphisede. 4
BEP_26 'ConnectingroadbetweenSuthisamV\ﬁnilChaiRd.andAsokDinDaéng.Rd. 4 3
BEIP 27 ‘ConnectingroadbetweenSuthisarnNnitChaiRd.andPradaa Soﬁgkh:oRd. ' 4 i.6
BEIP 28 ‘ConnediingroadbetweenBEIP25andBEIP30). 4 1
BEIP_ 29 Widening Suthisarn Winit ChaiRd. 6 14
BEIP 30 - V\IideninglosianedueloDinDaeingRe-Deve!opmenl. 6 ' 2
BEIP 31 'Connec{ingroadfro_mPhahdY&vthinl&\"ﬁr&?esﬁRd.incfuding.underpass'. - ' 6. ) 1.5
BEIP 32 ‘Connecting road fromPracch SongRd 1o SoiNaNa Nua includlngdnderpass. 6 1.5
BEIP 33 'Connedingmad(inc:udingwidening}betweenHenriDunénth.and RongMuanng 4 1.7
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Rd.4iarewith"Eco-Shreet’.

BEIP 34 ‘ConnectingroadbetweentendDunantRd. and BanthatThbng Rd.with"Eco-Streel”. 4 14
BEIP 35 ‘Con nectingmadbe!weenRatchadamriRd,and BanthatThong_Rd.with"Eco«Streét". 4 38
BEIP_36 ‘Connecting roadbetwesnRatchadaphisek Rd. andWireless Rd. alongthe Khiongwith § 2
"Eco-Street’.
BEIP 37 'Conﬁeding roadbatwesn SukhumvitRd. andRamalVRd. along the reibvay. 4 3
BE{P 38 Widening PrachaUthit Rd. 6~8 5.2
BEIP_39 ‘ConnedtingroadbetweenRatchadaphisekRd. and SoiSukhumyvitdlanewith"Eco-Street”, 4 4
BEIP_40 ‘Connectingroadbe.MeenBEIP38andBEIP39. 4 37
BEIP 41 'ConnectingroaghetweenBEIPIBandBEIP39. 4 3.7
BEIP_42 'Connedinggoad beMeenBEIPSSaﬁdRama IXRd. 4 . 1.8
BEIP_43 'Connectingroa'dbemeensﬁlwSand RatchadaphisekRd. 4 6.5
BEIP 44 ‘Connactingroad betweenBElNSandSoi'Sukhumvit. 4 0.8
BEIP 45 * 'Connactingroadbetween BEIP46and SeiSukhumvitRd. 4 0.8
BEIP 46 " Extension of BMA3.0810Sukhunwil Rd. 5.5
BEIP_ 47 ConnectionDOH 72and SukhaPioan 1Rd. : i 6 26
TOTAL 137km
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Figure 2.5 Images of Cross Section of Secondary Road with Eco-Street
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(4} Transport System Development Scenario

Transport facility and system development needs to be carried out continuously for the
long term towards the “Traffic Calmed” city. Traffic management and modification in
use of the system should cope with the existing situation at any lime. Actions in each
transportation system development should not be taken independently. It is very
necessary that actions in each transportation system will be taken place in coordination
with other system’s actions as well as utban system development. In this sense, a
transport system development scenario was prepared. :

Short Term (8th Plan Period)

At the initial stage of the next two decades (8 Th. plan period), a rapid and reliable bus
system based on exclusive bus-lane or bus priority lane should be developed. As mass
rapid transit system will be still under construction, buses will play a vital role in
conumuting,

To attract more people to the bus system, pedestrian environment should also be
improved. Sidewalk around major bus stops in the activity centers should be given
priority. : - : :

In order to develop a gdod arterial road éystem in the central area, futute road spaces
should be designated and reserved by some form of act or law. New or renewal
housing projects , among others should be watched and restricted by government staffs.

As discussed before, the ATC phase I should be fully in enacted.

Besides, at the beginning of this period, several studies including “Pedestrian
Environment Improvement Plan”, “Eco-Street Development Plan”, “Water Transport

Revitalization Plan”, “Public Transport Integration Plan”, among others should be
prepared.

Medium Term (9th Plan Period)

At this stage, the “core” MRT system will be in operation. Accordingly, the bus
system is required to provide better feeder services to/from the stations of the MRT
system. Based on the bus re-routing plan prepared in 8th plan period, bus system
should be modified. Some supplemental facilities development such as bus bay and
bus stops are also needed. ' ' -

Some form of restraint of private vehicle use can be introduced as effective alternatives
such as the MRT core system and modified buses are avaitable.

Long Term {16th Pian Period)

At this stage, the Priority MRT network will be in full operation. Bus system will again
be reformed based on the bus re-routing plan prepared in 9th plan period. Besides,
much restrictive way of private vehicle use can be introduced.

At The Year 2011

A complete integrated public transport system and quality environment for pedestrian
will be fully realized. A very strict restraint on private vehicte use in the central area
should be introduced. Bangkok will shine based on the “Traffic Calmed City".
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Table 2.2 Major Component of Strategic Projects (1: Short Term)

UrgentActions
Proposals forEnvironment-initiative Urban Transport Implementing  Relaled TotaiCost
Body Agency {mi.Baht)
ETH PedestrianEavirenmentimpeovementPlan BMA )

- sidewalk around inter-modal facilities (800 mx 100 locations)

- sidewalk improvement in commercial acea {Sflom, World Trade Center)
-sidewalkimprovementinthe heritage area (Ratana Kosin}
-pedesirianbridgedevelopmentonmajoisecondaryroads

-soirevitalizationprojects (connecting and block paving selected soisto
developeffectivefoolpathstopublictranspodterminals)

ETi2 Eco-SteeetDevelopmentPian 8MA MOTC 40

Sidewatkand pathfor nonmotorizedvehicie alongthemajorkhlongand
conngcting streetsbetweenmajorparks)

ET13 Water TransportRevitatizationProgram MOTC /BMA 40

-improvementofwalerways and boat piars in Chao Phraya Riverand
majorKhlongs

-Landscape andfootpathdevelopmentalongmajorkhliongs (Waler&
GreenNetwork)

ET14 PublicTransportintegrationPlan OCMRT/BMA  BMTA 60

-busre-routing plan
-fare andticketintegration plan

ET15 Master Pianand Feasibitity Study on Public Transport Terminals and OCMRY /BMA  MOTC 60
Inter-MedalFacilities BMTA :

-melrotometretransfer {22 focations)

-melroto bustransfer facilities (5 inter -city bus terminals and 22 melro
transferocations)

-bus/mebrotloboat

ET16  Feashilitystudyand Enginearing Study onMajor Primary and Secondary BMA 140
Road . : .

- BEIP proposal (Primary ro.ad 147 km , Secondary road 1 137 km)

ET17 AreaRoad Pricingplan : : _ OCMRY BMA MOTC 60
- moredela'irana?yses andassessmenishould beproceeded.

ET18 Review of Primary Road System ) OCMRT MOTC/ETA 20

Sub-centerdevelopiment, WSB,ESB,GSICshouldbetakeninto
considerationinprioniizing

ET19 ImplementationofProjects for BMA SthFive-yearPlan BMA, : 54,.4 00
ET20  Implementstion ofProjects for DOH SthFive-yearPlan : DOH

ET21 Impremenlatioh of P:ojedé for PWDSth Five-year Plan : PWVD

ET22 ImplernentationofProjects for ETASth Five-yéa rPian : ETA

£123 Proceed BERTS, BTSC, MRTA (Blue andOrange)
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Table 2.2 Major Component of Strategic Projects (2:: Medium Term)

Medium-term Projectsiprograms

Proposals forEnvironment-initiative Urban Transpodt implementing  Related TolalCost
Body Agency (il Bahty
ET24 PedestrianEnvirenmentimprovementPhase 1 (basedonET11) BMA 3910
- sidewalkimprovernentaround BYS, MRTA, BERTS stations (80
locations)

- sidewalk improvement in coramerciat areas {2 5kmin Sﬁom area, 20
¥m alongthe Skhumvit Rd, PetchaburiRd. Rama X Rd)

- sigewalk improvemant in Para Nakhon (2km)
-pedeslrianbridge({100iocations)
- soi revitalization projects (20km inside the MRR)

ET25 Eco-StreetDevalopmentPhasa i (basedonET12) BMA MOTC 880
-Khlong Samsen{1ikm}
-Khiong San Sap(6.5km)

ET26 WaterTransporiRevitalization Phase 1 (basedonET13) MOTC /BMA 840
-Khlong Samsen (11km)

-improvementofboatpier (PattuNamand othet 6locations closeto
metro system) :

EV27 PublicTransportiilegrationPhase 1 (basedonET14) BMTA MOTC 100

-togetherwiththe Green Line implementationschadule, busre-routing
shouldbeimplemented.

-monthly ticket for BTS, MRTA, BERTS and feederbuses
- common ticket for BTS MRTA, BERTS

ET28 PubticTransponTerminaisand1nter-ModaIFaci!itTesDeQe‘zopmenl MOTC IBMTA  OCMRT 7.480
{basedonET15) BMA ' i

- Mot Chit Terminal (Bus/BTSMRTA)

- Sukhumvit! Sot Asok Terminal (Bus/BTS/MRTA)

- Huéy Khwang Termina!l (fogetherwith MRTA Depotdevelopment)
- Pattu Nam Boat Stationwith busterminal

- Bus stop and bus bay at MRT slalions

ETZ29 ' ImgplermernitationofMajor Secondary Road Prejects (basedonET16} 8MA 2,450
BE(PProposal{50%)
ET30 implementation of AreaRoad PricingProject (based onET17) BMA MOTC 300
TOCMRT
£T31 Formulation of TransbonMasterPlanforthaliona!DeveEopment Ptan OCMRY NESDB 60
ET32 gr:)iekergll mplementationof ExiendedMassTrahsitSystem Piojects MRTA MOTC /BMA 42,090
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Table 2.2 Major Component of Strategic Projects (3: Long Term)

Long-term Projects/Programs

Proposals forEnvironment-initiative Urban Transpbrt Implementing  Related TotalCost
Body Agency (mil. Baht)
ET33 PedestrianEavironmentimprovementPhase2(basedonET11) BMA : 1,360

-sidewalk improvement around MRTA Purple stations (151ocations)
- sidewali improvement in commercial area (10km)
-pedastrianbiidgesonmajorkhiongs

- ol revitalization projects

ET34 Eco-StreetDavelopmentPhase2(basedonETi2) 8MA MOTC 1,560
-Khiong Samsen{andKhlong SanSap A0km}
ET35 Water Transport RevitalizationPhase 2 (basedonET13) MOTC BMA 1,550

- improvernent of waterway (40krm)

-improvement remainingboatpiers (38 locations)

ET36 PublicTransportinlegration PhaseZ{basedénETM) OCMRT BMTA 100
-bus re-routing
-fare and ticket integration {(commeon ticket for all melro system)

ET37 PublicTransport Terminats and Inter-ModalF acilities Developrment MOTC /BMTA OCMRT 640
(basedonET 15} {BNMA

- 20 metrotometrotransfer stations
- 44 boat stations withbus terminal

- bus stops and bus bay almetro stations

ET38 implementation ofMajor Secondary Road Projecis{basedon ET16) - BMA ' 32,3920
- BEIP proposzl (50% of 184 kra)
ET39 Formulationof TransportMasterPlanfor 10th National DevelopmentPlan OCMRT . NESDB 100

ET40 Procead Implementation ofMass Teansit System Projects (63.6km) MRTA MOTC /BMA '_ 37,400
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