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Reference: IPCC 4th Assessment Report:Climate Change 2007: Synthesis Report

Source: http//www.epa.gov/climatechange/emissions/globalghg.html
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Greenhouse Gas Emissions 1n Korea

— 16" rank in the world(594. 4Mt « C02, Yr. 2005)
— 4th rank among OECD countries in increasing rate during past 5 years
— 25% for Buildings and 17% for Transportation

Trend on Energy

Split in Transport

35% for transport among total domestic GHS emissions 81% for road part among transport energy consumption
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é® Future Trend & Seoul, Korea

1. Seoul and Korea at Present

2. Future Trend on Seoul, Korea and the World

3. Future Trend Summary and Development Prospect
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Il Future Trend & Seoq’l brear

& 00 Iy N g
1. Seoul Metropolltan Area(SMA) at Present

SMA Location

Incheon Boundary
Seoul Boundary
[ Administrative District

SMA’s Administrative Government Structure

Seoul MA City Incheon MA City Kyung-gi Province
25 Districts(Gu) 8 Districts+2 Counties(Gun) 27 Cities (Si)+4 Counties
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Il . Future Trend & Seoulr Korea

1. Seoul and Korea at Present

Population and Economy

Population % Pop. To Entire No. of Employees No. Firms % No. of Employees to | % GRDP to Entire
(Yr 2005) Korea in 2008 (Yr2008) Entire Korea Korea
Seoul 9,820,171 20.77% 8,158,554 1,439,374 25.0% 23.6%
Seoul Incheon 2,531,280 5.35% 1,487,299 310,145 4.5% 4.7%
MA Kyung-gi 10,415,399 22.03% 6,403,782 1,153,201 19.6% 20.3%
Total 22,766,850 48.15% 16,049,635 2,902,720 49.3% 48.6%
Entire Korea 47,278,951 100.0% 32,576,560 6,529,564 100.0% 100.0%
BlPopulation(%) RIGRDP to Entire Korea(%)
100.0%
100,07 90.0% LlOthers Kyung-gi
0% .o'.— 1 = D mr
[ Qthers ¥ Kyung-gi 80.0% - EChO"I_ Scu___________________
Hincheon ™ Seoul
80.0% 70.0% 4+ ~— H - - H-H-H-HH+HH-AH-HHHHHHHHF
60.0% + = e N e e e R R e T
60.0% 50.0% + — 1 o e e e e s e e S e e e e e o
40.0% -
40.0%
30.0% -
20.0% 20.0% 1
10.0% -
0.0% T T 0.0%
N O© N © OO O «~ N OO I 1B O N 0 O O «~ N O ¥ B © N~ ©
1985 1990 1995 2000 2005 3333838333333 338888338388 8 8 8
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Il Future Trend & Seoul; Korea
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1’. Seoul. and Korea at Present

Population and Economy

BIPopulation Density

S
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BIEmployment Density
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Il Future Trend & Seoq'_lmKoreai

1. Seoul Metropolitan Area(SMA) at Present

Road-Oriented Suburbanization [TV Neeupyrpm——m—

BIRoad Network at Present
Riverside

Kyungin X-way
X-way \\/\/

, — Kyungbu
F (G AN ﬁ Y, X-way Younigdon
SRR %%g"':a ey
“S DR
G 2
LY . h
ﬂ\ ‘ Outer-ring In Incheon X-port X-wa ‘&
e ) )
L, .a"," EA A 3 ""*, ! X wh {-Ways
‘,' - @V\II Roads 724 & TGS \‘. ‘Y i
® Inchegn Bounda R 4 i i
s ) ‘ "

. Seoul Boundary KA 2
s [ Administyative Disii g@%‘m
! BB S

BISuburbanization and its

o J 2000
B Urbanized Area
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Future Trend & Seo bre
e Seaikib R

1. Seoul Metropolltan Area(SMA) at Present

Traffic Congestion and Costs

300,000
~—@®=Metropolitan area
e 246,214 258616
=& Seoul R
250,000 235,396 —
227,691 231,156 '
221,357 —
._'
200,000
141,109 144,884
150,000 134,001 —o
124,201 118,270 119,658
“7
100,000
67355 71,037
53,100 56,403 57,237 61,014 e —
O— o
50,000 *~— —
0
2002 2003 2004 2005 2006 2007

* Traffic Congestion Costs(Unit 100M Won) 1Us $= 1,110Won
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| iy Future Trend & Seoulr Korea
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2. Future Trend in Seoul, Korea and the World

Economic Growth

WIGDP Estimates in Future (Korea) : Development Demand and Suburbanization *

50,000 49000
37000
40,000

27,908 /
30,000

4% Annual Increase of GDP on average

20,000
10,000
O T T T T T T T T T T T T T T 1
1980 1985 1990 1995 2000 2005 2010 2015 2020 2030
Unit : us$ *source : 1980~2015 : IMF(International Monetary Fund Home Page)
*source : 2020, 2030 : vision 2030 (Korea)-& 7 7t= 3|Y8H=-8HAMICH oS LICE = Ol 2 T A
7%
N 5.80% 6.00%
6% -H 3% increase of world economy
5% 4.56% e —
r==i | 4.00% |
4% 3.53% | 1 3.60%
| ) !
| 2.98% 3.00% I I
3% = 4— 225%  225% 2:43% | | B
- LA I 1509% 1.79% s - |
| | 0.95% I I
1% I | |
|
0% I I T T T T T T T T T T T Ii II 1
!_World | Rest W. Europe USA Other WO Japan E. Europe Russia  Other f.ussr Latin China India |OtherAsra| Africa
America -
y/ THE KOREA *source : Andrew Mold (2010) "Maddison's forecasts revisited: What will the world look like in 20307, http://www.voxeu.org/index.php?g=node/5708)
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Fut%le.]'”l]'rend & Sej;’} breq
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BIStep1. Urbanization

Percentage of World Population

The Emerging Megaregions

§ 8§ 8 %8 8 % 8
!
L§

E

2

1950 1956 1960 1965 1570 1975 1580 1985 1990 195 2000 1005 2010 201% 2020 2006 2030 2035 2040 2045 20%0

Hatios,

* Source: http://en.wikipedia.org/wiki/Urbanization

BIStep2. Metropolitanization

1988 %
* Source: Plannetearth(2005) "Megacities: Our Global Urban Future, p.9  * Source: http://www.america2050.org/maps/
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1P 1Fu]ture Trend & Se‘jml’(lb '?ﬁ
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'2. Future Trend in Seoul, Korea and the World

Population Structure and Housing Demand in Korea

BlPopulation estimates in future BlEstimated Households: Family Nuclearization

25,000,000

60,000,000 Korea

=== Seoul

50,000,000 _______MehopOMan 20,000,000

40,000,000 A
15,000,000

30,000,000

20,000,000 7_‘4’1—‘—"_‘_‘_‘ 10000000

10,000,000 + py—i——l———————a 5,000,000

0

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 0
2000 2005 2010 2015 2020 2025 2030
[ Super—Aglng Society : Recentralization and Transit Demand 1
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L 400.00
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- 350.00
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Il . Future Trend & Seou"_l.,.Kyor__’e

i !n o §
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d LIl |

0.29(1998)
llKorea 0.28(1984) 0.28(2005)
0.28 - - o.025
0.25(1995) - 0.024
Wolfson index
- 0.025
004l IMF Crisis | 0.021{1888) - 9.022
0.020(1984) — o021
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& Ray index
0.20 0.018
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* Source: CEO Information (2006), SERI

BIWorld: Income Distribution — Polarization and Transit Demand 1
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* Source: : World Bank (2006)
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Il . Future Trend & Seoq’l brear

L, U

2'. F.utur'e Trend in Seoul, Korea and the World

Car Ownership and Travel Demand  JecigelEcL IR ERIWERE I

BINo. of Cars registered BIMotorization trend in Asia

1000

3,000

— .

2,000

=
. (=]
o

Motorization Index
Veh/1000 pop

1,500
»,

A
i

1,000 ; o L i
500 .x GDP/capita (US$ 2000 PPP)

[
o

1 1,000 10.000 100,000
—4— Japan —B—Pakistan == Singapore =l Bangladesh — === China =#=India <~ Nepal
oFT""T""TTT—T—TT—TT—T—TT—TT1 ~{—Indonesia & Thailand Philippines Vietnam =Jl= South Korea =®= Malaysia === Srilanka
2000 2005 2010 2015 2020 2025 2030 EMIAT: 200514, 20081, 2015 * Source: Jamie Leather (2009), p.4
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Il .Future Trend & Seoul Korea

, = o 5. BE 11T ™
2. Future Trend in Seoul, Korea and the World

Fuel Price and Vehicle Technology Car-Oriented Mega-city Region?

BITrend of World Fossil Fuel Prices BIFuel efficiency(Liter/100km)
Lﬂmﬂﬂﬂ km
1
L2000 . o .
Fossl Fuel Pricesin Baseline (Constant 150 of 2008 per boe) ?_‘R
; e futom obile Adaptation
7 H"""‘*-q. g
— i
b -&%—j :
v Hyhrid
5 :
with
i Hybrid
4 AutoMobility in Tra reition
’
1
0
1455 2000 200 R s 02 0 0
BICO2 M. Tons per Year
Million Toms €0y Vear
10+
= rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnrii il II-'|||1"|'I'I'm
E Auromaone Saapraro
& H b o b —
F&F &SP " =
i
|—c||I s | R —caall i e o Bictush s o ichels : -
* Source : European Commission (2009) “EU Energy Trend to 2030, p.16 I with Biofuels s with Bicfusek huta-Mability in Trarsitian
50
i
10
i
li
i
A~/ THE KOREA 1945 2000 2008 Mo 2015 00 ns M0
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1P Korea

Futurfe Trend & Seoul

L

Super-skyscraper
city demand 1
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Il .. Future Trend & Seoul; Korea

i
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3. Future Trend Summary and Development Prospect

Summary of Future Trend in Seoul

Future Trend in 2030

Space and Transport Prospect

Economy

- World Economy : Annual growth 3.53%
- Domestic Economy : Annual growth 4%

- Employment Demand *

- Development needs t

- Travel Demand t

- Transportation Infrastructure *

Urbanization

- 60% of the world's population living in cities
- Growth of metropolitan areas

- Seoul(GDP ranking: 20-17)
- Urban sprawl

- megalopolis - Travel Demand(between regions) *
- Metropolitan area * - Suburbanization
Number .
- Seoul | - travel distance #
Population
Structure I post-aged society (24.3%) - Housing demand(in urban area)
- Increasing 1~2person households (51.8%) - Medium/small-sized housing demand *
Car No. of car * Dependence on personal Vehicles *
Commute
Oil price Oil Price * Personal Vehicle demand |
. . Travel costs |
Transportation |Fuel/Engine Technology # Personal Vehicles demand 1
Technology | Architecture [High rise / Energy saving Technology + Skyscraper *
¢ il . Underground Space Technology * Underground Space Development needs *
engineering

/% THE KOREA
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;1 Fu]ture Trend & Seo
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'3 FUture Tréhd Summary and Development Prospect

Prospect Scenarios and Climate Change

)

Climate
Change

Counter-
Measure

7 N
Spatial
Structure

Income polarization

\ J/ Strong dev. demand
High oil price

Base

—

Opportunity 1

Advanced 3-D Compact City-Region

3-D Compact City-Region

Recentralization

Aging society
Nuclear family

Skyscraper
derground

Risk |
Decentralization

(Suburbanization)

Future Transport
System + Modes

Strong dev. Demapgz
Motorizatiop

Population
Growth

Efficiency

Population

e

Engine & Fuel

THE KOREA
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Development and Application Analysis of
Transport Technology in Future

1. Future Prospects of Transport System and Modes
2. Application Analyses for Future

/% THE KOREA
A077/4/7 TRANSPORT INSTITUTE 20/40



4

Il Deve
i N .i' Tal 'lP' \(,

e rliegtn Mogna #1024, 2. oo

~Trans

lopment and Application Analysis of
port Technology, in Future

Image
Lusing existing roads, underground .high speed magnetic levitation train .
Concept|. 9-25 Platoons .Maximum speed 6437km/h ' chank?rt])/lﬁra;rgrsakf:n /hr(on road)
. Manless driving .(now 581km/h) ' ’
case | PATH Project(I-15 San Diego 1991) . MAGLEV(Tokyo-Osaka) trial run(2003) .Terrafugia Transition Flying Car
. safety and mobility, capacity * . .
.energy and time save 'H'.gh s_peed / Lar.ge capacity .20 hours training
. . .minimized vibration
Benefits|.Efficiency of road space * . .roadable
. .. air Pollutant free o .
LJust-In-Time . Commercialization possibility t
.. |- Traffic congestion (slip road) . . . .
Dis .Uncertain environmental and land-use benefits .hlgh construction CO.StS(US$34'6M per -high price .
advanta o . . kilometer)and operating costs .Land consumption t
.Possibility of major accidents . . .
ges . . .noise .social equality
.social equality {
/7 THE KOREA
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"y Ii)elelopment and Application Analysis of
e ﬂ", LI | ;-.Transpof(t_;Technologyijn"futtg(re

TIT IRy

5%
3

[0}
o

CO, Emission per Unit
(g/ Passgnger/ km)
o
(@]

Shin
A= BIlLN}

| Local Train
50 100 150 200 250 300 350 400 450 500

Ave. Speed (Km/hr)

* Source: Morichi(2008)
%) MAGLEV Test Line: Tokyo — Osaka
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Wi Ii)e(‘elopment and Application Analysis of
Tmin . Transport Technology. in'Future

PN LI —

.2~6person , point-to-point, on-demand .Battery Electric Vehicles

operating .overpass/underpass .low-speed
Concept|.Minimize interval . Interchange .for two people
.Max. 40km/h 3200~4800persons/hour .Speed t Impact of Climate { .Low Pollutant short distance
.Using electric and hydrogen . under 40km/hr
-hone California, US

case |Morgatown PRT, ULTra, CVS, PRT200 etc. | US Transglide 2000, Canada Velo-city,

Germany Velovent ect. .Zero Emissions Vehicle(rebate $1,500

.long-distance drive
.Transportation Safety *

. energy saving /Pollutant free
.promotion of health
.Door-to-Door/ minimize land use

. Total Automation System
.Occupy less space

. Traffic congestion |
.Pollutant free

.Low Pollutant short distance vehicle

Benefits .minimize parking space

.energy consumption t (high-tech systems)
Disadva|.Not applicable in CBDs .Construction/ operating cost *

ntages |.initial investmentt Safety

.Potential greenhouse effect

Land consupmtion

/% THE KOREA
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De\/elopment and Application Analy3|s of
«___sTransport Technology. in Future

"r‘r'T"Tr'r'"r"v"-r'*

Advanced Multi-modal Freight System

None

.Underground Capsule(48“x32”) Logistics System
.using Electricity(500V)

Concept|.Intelligent Logistics System

.Better is high demand for small size of freight
.Just-in-Time pickup and Delivery

.Rail-road freight transport system
.Minimize the time transshipment

case |[.none (Applicable in Yr. 2015) .none

Addition costs is small (Present system use)
.24hours/365days none stop system

.Traffic congestion {

.Drivers’ stress{

.Reducing Traffic Accidents

.Environment &energy efficiency *

.Traffic congestion !

.Environment &energy efficiency *
Benefits|. Transportation Safety t
.land-use efficiency t

.Freight transport reliability *

Disadva

.none .Not applicable in short-term
ntages
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De\/elopment and Application Analy3|s of
«___sTransport Technology. in Future

i "'r‘r'T"'Tr"r"'r"v"*'*

2. Application Analyses for Future Transport

Evaluation Criteria ™

e Criteria 1 : Practicality and Competitiveness
- Technology development, Compatibility
- Spatial hierarchy, Competitiveness
- Substitutes vs. Complements
- Innercity vs. Intercity vs. International

o Criteria 2 : Cost and time budget limits
- Compared to income levels,
Constant travel budget (8~12%)

- Travel time invariability(per day) (time vs. distance)
- time and space Convergence

- /

/% THE KOREA
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-{II_I. Ii)elelopment and Application AnaIyS|s of
[l ! Transport Technology, in Future

] "r‘r'rh'r"rvr-w--v—

L
QS
=

Inner short
City

Medium

Automated
Multi Modal
Freight
System

/ \
Automated Highway System

Short Medium Long
Travel Distance (Efficiency)

CAEGOCAP

Sustainability

Low;

Long
Inter
National

o New system and modes are complementary, not competitive, goods
o But, the role of old transport system and modes is becoming shrinking
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Wi Ii)e(‘elopment and Application Analysis of
A Tniln . Transport Technology. in'Future

T IT I T I —

2. Application Analyses for Future Transport

Evaluation Criteria ~

e Criteria 3 : Sustainability
- Economic Efficiency
(time, construction costs,
operating costs)

Economic
Efficiency

- Social Equity
(quality of life,
the mobility Handicapped)

- Environmental Preservation
(Pollution, Land consumption)

AN /
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I»: Ii)e' elopment and Application Angl[ sis of
~ L ;Transpoft Technology.in Future

2. Application Analyses for Future Transport

Evaluation Criteria 2

High
Bike Rapid High-Speed
E Transit Electronic Train
= per-High Speed
@ Megalev
5
N
)
% Personal
Rapid (Transit(PRT) .
a 10 ) cl
( ystem(AHS) ton Tvin
] Electroni High-Speed EVs g b
ow _ Car
ehichle(NEV.

Short Medium Long

Travel Distance (Efficiency)
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Concept and Characteristics of
@ Advanced 3-Dimensional Compact City

1. The Concept and Vision of Advanced 3-D Compact City
2. Advanced 3-D Compact City Development Panning
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V. Concept and Characteristics of
o Advanced 3-D Compact City

1. The Concept and Vision of Advanced 3-D Compact City

Need of Advanced 3-D Compact City

BIReduction of CO? emissions

Failway=s

BIThe Correlation between Land-use and Energy consumption

Land Use Policy

Bu= Rapid Trans=it Density
hd=tro Fail Transit (urban, outer, inner) Land Use Mix
. residence |gmploymen
Fehabilitated
Roads
Rural Roads=s
- population
B passuay acceptance of >
5003 O 00 1000 1,500 2000 2500 3000 3500 \_density level J
)
m .
infrastructure >
o |l passen Qer-Km [ 1 ion OTC02 B D-km per Dh 07C02 investments Compatibility of
employment
a ; and population
e |, [attractive public <
transportation |————]
] A4 v
O Change in Mode Choice Trip efficiency
od s . walking public Private | [ Trip Trip
Erpessweys  Aua Reads  Pehahlimed  Bus Amd Rameys  Merofal /cycling ||transportation car < Length Chaining
Roats Threll Tarell
unit: CO? tons per passenger or freight ton .
* Source : Asian Development Bank(2010), p.14, 15 q Energy Consumption <
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* Source: Mindali, et al.(2004), p.151.
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Convenient and safe city
-Preservation of ground built environment in past and present

Traffic Calming + Sufficient open space on ground
nderground use for new transport and transfer system

All-win(Economy, Society, Environment)
- Public Transportation
- Low speed transit on the ground
- Transportation Demand Mang

Z

LEFETFR

Enhancement of land use and

gonservation of land resources
Space - Global and domestic economic
rowth
- Transport Hub
<. - Hierarchy network

Improvement of Accessibility Advanced 3-D - Multi-Dimensional Complex
) M_Ult"mOde transit system Compaet eity Developments Urban Growth
- Diversity Management

- Smart work center based on
Information and Communicatit
Facilities

ACtIVIty | High-density, high-rise, compact
development
/ - Underground Arterial traffic system
Transportatio,i . - Automatic Logistics System
Mobility and accessibility Mode
- Multi-mode
4/~ THE KOREA - Dimensional dualistic trans tem (Arterial & Feeder)
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2. Advanced 3-D Compact City Development Planning

Transport Planning BIRegional transportation system
UMRT UMRT

- UAHS : Underground AHS

- UMRT : Underground Metro Rapid Transit
- BRT : Bus Rapid Transit

- HS-EV : High Speed-Electronic Vehicle

- PRT : Personal Rapid Transit

- NEV : Neighborhood Electric Vehjcle

BlLogistics System
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BlHorizontal Land use Model _ Urban Center
UMRT

Medium-Low density land use T

UAHS
BRT, HSEV

Housing, Neighborhood Facilities 4

Floor area ratio : 100~250%

N District

Medium-High density land use

Housing, Education
Neighborhood Facilities

Floor area ratio : 250~400%

High density mixed housing <

Housing, Office, Commercial
Floor area ratio : 500~600%
500m radius

High density mixed land use

road

NEV

> UMRT

High density housing, Office, &G
Commercial, Transportation Hub

Floor area ratio : over 600% o

250m radius
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Housing D Culture/ Public/ leisure

DCommerciaI D Office

L) Underground s | ——

& ;
.=,_é + urban
A rail transit
infrastructure
Highway
Logistics system

infrastructure

BlHorizontal Land use Model _Edge city

UMRT
@

Educational Cultural Complex o
Education, Cultural, Leisure Facilities

I BRT
District

road

Medium-Low density land use
Housing, Neighborhood Facilities — —
Floor area ratio : 100~250%

Medium-High density land use
Housing, Education,
Neighborhood Facilities

Floor area ratio : 250~400% Ald
500m radius

High density mixed housing
Housing, Office, Commercial
Transportation Hub

Floor area ratio : 500~600%
250m radius

UAHS
BRT, HSEV

ux

High-tech industrial complex ¢
Industrial complex, R&D,
Freight facilities

Transition Flying Car
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D. Advanced 3-D Compact City Development Planning

Urban Design Planning

BIMinimizing the block size — Walking accessibility 1 100

——point1
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2. Advanced 3-D Compact City Development Planning

Architecture Design Planning

BlImprove pedestrian environment _ Piloti Structure ||Green|ng building and sky passageway

rFeel on top
of the world
2501 vy e

Skyterrace@Dawson
*source : http://lalaland2613.wordpress.com/2009/12/15/skyterrace-dawson/

Blimprove pedestrlan enwronment Set-back : Pedestrian-way width 1

-~ iz;warS‘e\t-back

*source : http://stock.mt.co.kr/view/mtview.php?no=2009021909043881212&type=1, MT News, 2009.02
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@ Conclusion and Policy Strategies

1. Needs of Advanced 3-D Compact city Development
2. Policy Strategies for its Realization
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V. Conclusion and Policy Strategles
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1. Needs of Advanced 3-D Compact city Development

Not demand, needs of Advanced 3-D Compact City B

e Needs 1: Encouraging opportunities and discouraging risks
— Climate change countermeasure

= Strong economy growth
» [Income polarization

= Strong economy growth
= Population growth

* [ncome growth

= Motorization

» Engine and fuel efficiency

» Aging society + nuclear family
= High oil price
= Architecture & civil engineering technology development

o Needs 2: People, utilitarian & advanced technology-oriented approach strategies

- 3-Dimensioal Compact City
* Underground: Transport + SOC Facilities
* Ground: People- & Environment —friendly Open Space and Transport
» Sky: Skyscraper + Walking passageway + Flying car
- Advanced City
» Underground automated highway system / Megalev transit system
» High and low speed EVs, PRT, BRT, E-bike, etc.
» Advanced congestion pricing system for UAHS

- /
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V. Conclusion and Policy Strategies
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2. Policy Strategies for its Realization

/ n\\
e Strong Support from Governments & Continuous Economic Growth

- Change of spatial structure in a region can attained from strong support of gov.
- A big-money investment and long-term construction project

o A Model City Development in Reality (Ex. Daegok Rail Station Area)
- Realizing the expected impacts and encouraging the support

o Comprehensive & Integrated Planning and Policies
- 3-D development < integrated planning is necessary
- Safety and disaster prevention planning is prerequisite

e Institutional Support for It

- A new and advanced development project is achievable through institutional
improvement

- Integrating many related laws makes it easily achieve for future sustainability
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Thank you
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