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Critical Issues

1. Urban Transport

1. Low Carbon = Avoid, Shift, Improve strategies + WCTRS-CUTE
Matrix

2. Motorisation — Suburbanisation Nexus
3. Integrated Transport
4. Compact city /Smart city /Smart transport ?
2. Sustainability Indicators and Standard Analysis Method
1. CO,
2. Pollution (PM2.5,........)
3. Well-Being 2 QOL approach—=>C0O2/Pollutants Performance for QOL

3. Spatial Scale
1. Urban Transport = Mega Region Transport = Intercity Transport

2. Industrial (Re)Location and Transport Provision in mega-regional/
international scale

3. LCCrapid development vs High Speed Rail
4. Sustainability vs. Resilience?



Urban Transport

1. Low Carbon —> Avoid, Shift, Improve strategies +
WCTRS-CUTE Matrix

Motorisation — Suburbanisation Nexus
Integrated Transport
Compact city /Smart city /Smart transport ?

Yoshitsugu Hayashi, Nagoya
Uni

SusCoDe-UNCRD EST in Asia



Risk of rapid growth in CO2 emission in
developing countries in Asia

Developed

W

Per Capita GHG Emission

O Low Carbon Society
>
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Slower than walkers in Sukunvit Rd., Bangkok
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Neglecting Railwavs in Bangkok




A Sign for Leapfrog turning to Railways
towards Low Carbon Transport in Asia
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D1:Z WK CO2 Emission Caused by Urban Transport
(Emission Structure)
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Visioning Sustainable Transport & City Systems

d}> < 05

1.Urban Structure

A. Wide spread

C. Centralized

Yoshltsugu Haya!HpNglggyra
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Shape

a. Grid

b. Hybrid

c. Radial

2. Network

Mode

Urban Rail

Bus

Urban rail

Para- transit

3)
BRT
|
Bus
4)
BRT

Para-transit

SusCoDe-UNCRD EST in Asia

3. Technoloqgy

by mode

Technological
Innovation
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Transport Strategy — Policy/Techno Instruments

bUTE

Reduce traffic Reduce emissions per | Reduce emissions
demand unit Transported per kilometer
ech F Pedestrian Ort Dev't E Integrated Public Transport ELEV, EV
nelee)y EBicycle Ort Dev't System E Alternative Energy

(BRT+ParaTransit)
E Highly Competitive Railway

E Transit Ort Dev't B Advanced Infra- Tech

E Logistic Efficiency

Reiejujlzt ETDM E Bus/Tram Priorities E Emission Standard

LIONT E Parking Regulation ENon-MT E Top Runner Program
E Compact/Mix Land Use E Smarter Modal Evolution E Eco-Drive

|pife)ren) EICT E Awareness Campaign E Knowledgebase

ziilo)nl B Telework BITS
E Smart Choices for E Labeling of Vehicle
Workplace and Schools Performance

Seoino | BFuel Tax B Fuel Tax B Fuel Tax

nnile BRoad Pricing BRoad Pricing ELEV Preferential Tax
E Car Charge / Fee E Car Charge / Fee

Voihiuen oy s Leeation Subsidy
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CO2 Emission Caused by (D HHIEESIAEBE)
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Miracle Revolution of Bangkok

Yoshitsugu Hayashi, Nagoya
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Chronological Summary of
MRT Development in Bangkok

Year SRT ETA (MRTA) BMA
Feasibility study
1970s
Private Involvement (Fail)
1980s Feasibility study Lavalin
Hopewell
Private Involvement (Fail)
1990s JICA BIRD ACCESS report
Aﬁ:""‘"':"ﬁ.
Airport Link
2000s
Yoshitsugu Hayashi, Nagoya RD EST in Asia 14
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2010 Opening of DO:il:l‘l):t::ng }
SRT (Airport link) 4
a?t’
Bang Sue
™™g

/ ’l Makkasan

Hua Lamphong 3
d 2
Suvarnabhumi
_ Airport
» -
——
CoDe-UNCRD EST in Asia
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Bangkok
1990s 2000s

(After MRT Development)

—~ 25
% 20
Trend of Traffic < 15
Congestion -§_ 10
X
S
< 1972 1985 1990
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Road vs Rail

: which is more effective for calming traffic congestion

Travel
Time

i Transport
. Volume

— 1
— 1
T

= . 0

Rail
Develggiment

Dra

- >

S | i Transport
~ i i Volume

Construction} Constru t.lon SO -

& OperationV/ & Operation S.

Cost L= Cost ~. .
Bus

2050 Road-Oriented
Development (BangkokzK '
all__|

2050 Rail-Oriented
Development (Bangkok)

14%

[%Qasﬁgmggmggoﬂa 5%
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CO, Emissions:
CRD EST in Asia
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3 Factors for Drastic Improvement
in Road Traffic Congestion

Outer Ring Road

Don Mueang }

Bang Sue Airport

Makkasan }
[ Hua Lamphong
@
®

¢ Suvarnabhumi
0 10 Airport
——
Kilophiestarg-ayashi, Nagoya @ Industrial zone
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nterregionail vision

The Effects of Integrated Transport Systems on
Traffic Congestion and CO, Mitigation

’ % legend W car rail  m bus truck
o’ Industry Present
S| MRT 1 15.2km/k
CO,:+10.7% Speed:-16.3%
Without Inner:ring Roadis
-~ 14.0km/h
' CO,:+1.1% Speed:-8.0%
0 10 20 40 k ) . 1 H
T T O O T O I " WlthOUt 89km/h
1 CO,:+0.8% Speed:-41.7%
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$ i3
Mass-transit Network of Futyre*Bangkbk”

current:
2010yr 84.8km

Planning
2016yr 236km
2019yr 391km
2029yr 509km
(12lines)

, '-ﬂ h“- y - i - li..." ..r
Source: B .'li :‘ WIdAB IR "ﬂlh‘l‘r‘h"qu"]'J"l
. . . » - Tk
Master Plan Study to adjust rail mass transit z .”.' Wrw D i
system in Bangkok and its vicinity (2010) o g 4 ﬂ‘lgﬂﬂ'l-ill!ﬂ‘.iﬂ'r‘l
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Sustainability Indicators and Life Style

1. CO,
2. Pollution (PM2.5,........ )

3. Well-Being 2 QOL approach—=>C0O2/Pollutants
Performance for QOL

Yoshitsugu Hayashi, Nagoya
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Driving Force

Driving Forces of Society in Asia

(DEconomic growth (vs 2010)

35
30 C€hina (5..-"‘8.9)
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N
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@Population change (vs 2010)
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2000 2010 2020 2030 2040 2050 20

60

Source: UN World Population Prospects: The 2010 Revision

@Ageing in Thailand (2010-2050)

0% 20% 40%

60% 80% 100%

2010 |
2015
2020
2025
2030
2035
2040
2045
2050

2.92 times
(2010-2050)
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Targeting Low-Carbon Urban Transport Systems

Tokyo 23 distri

Mode share

(2008)

Yoshitsugu HayashiNa
e g Tra

ct

CO, per Capita

oya

nsport

Trip Purpose

Sufficiency Seeking

ting

Bus

16t (2004) SusCoDe—UNCIR

Inner London Trip Purpose
' ting

Mode shar

(2007)

CO, per Capita
2P P 1.2t 010 »

pESTinAsia— from Transport




SeElion of Future Society needed for Low Carbon Transpo

in Asia
Aggressive Growth Moderate Growth
(Efficiency Demanding) (Sufficiency Seeking)
Society Economically Developed Socially Matured
Production Mass Production for Mass Consumption More Local Production for Local Consumption
Lifestyle Work Oriented More Social Activities

Working Age Elderly
Busine i .

ommuting
Travel

Purposes - 26%
Private

TOKYO (2008) TOKYO (2008)

Quantity-based Spatial Design Quality Human-Oriented Spatial Design

3
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Vision of Urban Transport System:

Hierarchically Connected Compact City

AVOID SHIET IMPROVE

Well-Connected Low-Carbon & Efficient

Hierarchical Urban Cores Road Transport System
| R S

Hierarchical Public
Transport Sytem

E e e B

< ::-I_I.._-I":_. " I\ -
. ’ . »
1 -

Car-Oriented Station Front
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Comparison in Effectiveness by Road and Rail Improvements

Road-Oriented Development Rail-Oriented Development
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Emission Standards in the World
NOX
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The Roadmap for Low-Carbon Urban Transport

Development in ASEAN Megacities

CO,-emission reduction

Million tons m

Land-use control (3% less annual
expansion of built-up area)

700

600

500
4,568 km MRT development,
(6cities, Ave.: 760 km/city)

23,337km BRT development
(23cities, Ave.:1015km/city)

400

300

200

100

0 Increasing LEV share (EV76%, HV23%),
2010 2020 2030 2040 2050 Improving Fuel Efficiencies (by 28%)
Emission intensity of power generation
(2005:1269g-CO,/kwh
Yoshitsugu Hayashi, Nagoya cuecopeuncrp s 20R0: 546g-CO,/kwh) 29

Uni



Possibility of CO2 Reduction
By AVOID/SHIFT/IMPORVE

AVOID Total Trips [million trips/ day]
. Rail-oriented—— 40 40 TOkVOZO; 12.9 m pop
Road-onented\\ \_\ 20 1968 >,
\ \ 30 7
S~ 50 2005_— 2050
Total T\ Rail-oriented 20 12.2 m pop
person-km Rail-oriented (car-freel0 19 | -3 M Pop :Iioli)II:JSﬂ
[million km/ day] (Feeder) 0 Ba ngkok I .
| ! 0 —
1,000 500 0 500 1,000
1,000 500 0 50 100
| 0 0 - | CO, from
L ~ transport
200 200 ¢ 236% [bil.;;:| |
CO,/day

400 400

600 600 -

| +2i% _
Total vehicle-km LRI

[million km/ day]
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Indicators of Quality of Life -Bangkok-
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.

Rent Cost m
20% 20%
1‘ Accessibility i A (Iravel Cost
] 0%
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Preference for Living Environment 7 Preference for Travel Mode 1\

Travel Time

Shop
Access

AR J
—

School
Access

Hospital |

| Access

[ Transfer

ouse Space

Streetscape

X[[s;:;zeazzzw]] B

Quality Station-Front Development Transit Quality Improvement
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Car Attractiveness > Transit Attractiveness
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LRT Integrated with MRT in Singapore

Bukit Panjang LRT
e 8km, 14 stations
 Openedin 1999

Sengkang LRT
e 11km, 14 stations
« Integrated with Sengkang MRT j& ’

* Fully-automated system
 Opened in 2003

Punggol LRT
e 10km, 15 stations
* Integrated with Punggol MRT

* Fully-automated system

. COpEnE i 2005

(Sun, G., 1TA)




Decomposmg the Vision(Target) of Urban Transport Systems
into Low Carbon Strategies

> €

SHIFT IMPROVE
CO2 emissions Travel Demand Car Dependency Energy Efficiency

(Travel Distance) (Modal Split) (CO, Emissions/km)

4 T = X x \g=
- GDP % GDP GDP GDP
Aggressive Road-Oriented Development

Growth [ Urban S | ] P - -
(Efficiency rban Spraw otorisation ongestion

. ~

Demanding)
Downsizing Seamless Public

Moderate Transport Transport Mobility

Growth :
(Ageing / N/

Sufficiency Transit Oriented Urban Lifestyle

seeking)... _ — _
Uni \ Envirenmentally-Friendly Industrial Complex




Changes in MRT Networks and Urban Forms

Bangkok (7,650km?)

Pop[million] Rail length[km]

8 400
City center
6 300 (120km?)
4 - 200 Urt;\ frinzge
(1,051km?)
2 - - 100 s
Suburb
0 - -0 (6,473km?)
2000 2005 2010 R
Rail length

Shanghai (6,400km?)

Pé)p[million] Rail length[km] -

City center

6 | 300 (114km2)
Urban fri
| roan fringe
4 200 (550km?)
[ |
2 y 100 Suburb
0 0 (5,737km?)
2000 2005 2010 2
Population [ I | | [ Rail length
[person] ~ ~5,000 ~10,000 ~30,000 ~50,000 ~100,000
Yoshitsugu Hayashi, Nagoya SusCoDe-UNCRD EST in Asia 34

Uni



Dynamic Trackmg of Transport Related Emission Mechanism

Mitigation

IMPROVE
CO2 emissions Travel Demand Car Dependenc Ener icienc
| (Trave| Distance) (Modal Spiit) * [0 Esfsem | et
AGDP % GOP GDP
\- J \ =
Car/1000pop
km? ilt-
Looo " Built-up Area 120 2
200
Tokyo 0 Bangkok M
0 Ban kOk M Km/ kmz 0 20,000 40,000 /

1.500

0 20,000 40,000 /60, 000 '
1.000
V -

Trip N 0500 Tokyo 23 ailway Network

Frequency 0})@ |_gre Bangkok Mp intensity

\0 20,000 40,000 /6({,000

N /
\ AN
> / \
| /T [ ek e

CUTE 7 rotogy Transit Mass Transit  LEV Development
Poli -M /?eya/m‘/am Oriented Development
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Spatial Scale

Urban - Mega Region =2 Intercity

2. Industrial (Re)Location and Transport Provision in
mega-regional/ international scale

3. LCCrapid development vs High Speed Rail

Yoshitsugu Hayashi, Nagoya
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Air Pollution in Shijia Zhuong




Lorries transporting consumer goods
back to Beijing 2> Moving emission




Total cargo weight
(In billion tons)

40 | 40

Ch|ma

0

25

GDP (In
trillion dollars)

CO, emission
(In billion tons)

distance (In billion tons and km)

Total transport weight and

hina=1:12

Yoshitsugu Hayashi, Nagoya
Uni

Total road transport weight and
distance {iri billion tons and km)
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nterregional vision
Decomposing the Vision(Target) of Interregional Transport Systems

into Low Carbon Strategies
E> AVOID SHIFT IMPROVE

. Travel Demand Air/Truck Dependency Energy Efficiency
= erT1|SS|ons (Travel Distance) (Modal Split) (CO, Emission
— | | Factor)
X X &g
~ GDP © GDP ; GDP  GDP
. J J
Economic Global Growth in Low
Growth Industrialisation Cost Carriers &
(Block Economies) Motorisation

Efficient Low-Carbon Public
Supply Chain Transport Mobility

Operation

Rail-Oriented Lifestyle

Yoshitsugu Hayashi, Nagoya Rall-Orrented-industrial Renovation

Uni




Future Society and Requirements for Transport Systems

Rapid Economic Growth (-2050) Abolition of Customs
a 35 ZOOZZOIOG 2008 20|10 2015
wn. ’ '
2 China(5:5~8:9) ASEAN6 » 0~5%
S 25 // Thaijland
=20 (37~ | Vietnam » 0~5%
8 15 // Y 8 = i
amar, :
-S - 10 //// Kaos » ‘ ONS%
2o %/
C. - | e o _____. - e
o . . | . . Cambodia » 0~5%
g’_’ 2000 2010 2020 2030 2040 2050 2060 X sbme exceptions

8 8

Increase in Freight Interregional Competition
(T . )
(DBulky Transport System (@Higher Speed
3&uire7e/nts
\Eﬁhitsugu AR NE L @LOW Ca rbon Prepared by Shinya Hanao@




Proposing Vision:
Mainstreaming Rail and Water in Interregional Transport
Inland Freight High Speed Rail (HSR) Development between Port Hubs

N

~e Shanghé%; L|ht Industry

&

oy Local Cities
f . on HSR

Advanced Industry

& Commercial

Rosd{Econemic CPOrprpléfor) Megacities

on HSR
;;il

ederated States of Micrened

Palau

Cities on Local
Freight Rail

1
R

L , Smgapore

Indonesia

500 1,000 2,000 km

Indisstrial Rail-Oriented W Rail/Water Oriented

Development (ROD) Corridor Intermodal Transport System Aircrafts, Vessels



Efficient Industrial Supply Chain

Impact analysis to reduce CO, emissions by plant location change

Current Industrial location (Bangkok)

o uE
o
65—
S
oL % g
Sinad
R

h: Assembly plant
@ : Supplier locations g
@: Port "
— : Export to other countries

Scenario 1:

iFme: *b«‘b
S a

Scenario 1

Scenario 2:
Priority to low labor cost (Cambodia)

Scenario 3:

Priority to. Iarger economlc market(Indian)
aﬂ—'—'—r’—"

_———_-

Need of ].r;JngV]IJJ. f +25% _ -

COZM

= Nakhon
Ratchasima

Sattahip. )

53okm

Phaum Bol

plant :
Ha ash@\la gya ‘™
ﬁéﬂ%h&%ﬁ Y “g"" 'y/ Ho ch| MthC|ty

Ha Ties

SusCoDe-UNE
Present Scenario 2

— : Transportation network

LUCKNOW

Bangladesh
India
Dawei - Chenna|
Tim FAL
Dist “ 808
Yderab Cos ROUte 2 Via = \
2,000km) Myanmarina ..
To India ( ) ) AR @"
T Thailand «-———
1| There are big ady|
Andaman | Ph};‘ compare Dawei 1
Chabang route w
sr ROUte 1 time and low cc

Ban, (5 OOOkm)
f":a.?if"*ﬁﬁ?'a

Cost : $2645 (40 ft container)]

3

-
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LR Targeting Necessary Rail Use

for Low-Carbon Interregional Development
‘ Case Study: Bangkok —Hanoi _ (with / without)
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The Roadmap for Low-Carbon Interregional
Transport Development in ASEAN and China
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Sustainability vs. Resilience?

Yoshitsugu Hayashi, Nagoya
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Resilience: QOL Transition after Earthquake
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14th World Conference on 1.

Transport Research =

10-15 July 2016 - Tongji University, Shanghai, China

CALL FOR PAPERS

Abstracts are invited by 15 March 2015
on the following topic areas:

Transport Modes — General Organised by

A

B Freight Transport and Logistics '
¢ Traffic Management, Operations and Control I

D Activity and Transport Demand WCTRS
E

Transport Economics and Finance Supported by
Transport, Land-use and Sustainability :
a Transport Planning and Policy

Transport in Developing and Emerging Countries

n

WCTRS Young
Researchers’ Conference

10 July 2016

www.wctrs-conference.com
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