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Geography About Seoul

East longitude

B . Area: 605.4 km?
: % e Population : 10.3 Million

£ 3734 .5
North latitude

Kangso-gu
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History of Transportation About Seoul

m Figures of economic growth

Bl - Seoul Transport
Reform

1970 2005 Differences _
Population 5,433,198 10,297,004 2 times y orea-Japan
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History of Transportation

About Seoul

19905

Five-Year
Economic
Development
Plan (1962)

Subway started
to operate
(1974)

Asian Games
(1986) &
Olympic Games
1988)

New 5 satellite
towns
(1990-94)

Urbanization

City development
planning focused

Increase of cars
caused traffic
problem
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About Seoul
70 limit)
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200 passengers on a bus(60
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History of Transportation :

Buses in 60-70’s
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Current Statistics of Transportation About Seoul

Buses No. of Buses : 10,000
No. of Routes : 765 under 150 Operators
No. Passengers: 5 million per day
Subway Total length: 350km
No. of Lines: 9 under Four Operators (Public)
No. of Rolling stocks: 3,500
No. of Passengers: 4.5 million passengers per day
Taxi No. of Vehicles: 75,000
Private No. of Vehicles : 2,8 million
Passenger _
car 16km/h average speed in downtown
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Road Infrastructure Supply 1/2 Review on Transport Policy

m To facilitate commuting demand to CBD, radial trunk roads had been
expanded that eventually built up high density road infrastructure around
City Center.

Concentrated road infra near City Center Building Radial Road Network

[]2" Expansion
{0 3rd Expansion
"""« Green Belt

“Cheong-gae” stream was covered and an upheaved road
was built in 1969 even if Seoul had only 50,000 cars

. Bottleneck
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Road Infra Structure Supply 2/2 Review on Transport Policy

m Not much attention to “how to use” the infra. With obsolete bus system and extended
commuting distance due to area expansion, more people of better income chose
passenger cars for commuting mode. Eventually, it led serious traffic congestion in
Seoul.

Han river bridge
construction
in 60’s to 70’s

Gangnam
(south-of-river)
development in

70’s to 80’s




Subway Construction 1/2 Review on Transport Policy

m Seoul has constructed a subway network of 287km.

s < Construction of Subway D ~N

km Period 1 ~ Period 2 .
(km) : 7 >
300 !
|
250 :
* Lines: 1/2/3/4 :
200 * Lengths : 135km :
|
|
150 a : * Lines : 5/6/7/8
: * Lengths : 152km
100 |
|
50 :
|
1
1974 1979 1984 1989 1994 1999 2004
\_ J
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Subway Construction 2/2 Review on Transport Policy

m Overestimated demand and increasing deficit

Inefficient in investment Increasing debt on subway
(%) (Bil. USD) (USD)
' Fare X
80 - (e 07
Mode Share Trend 5,000 |
| Debt 0.6
4000
60 Bus 0.5
3,000 |- 0.4
40
o1 | 12,000 0.3
20 0.2
are added 0.1
1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 19941995 1996 1997 1998 1999 2000 2001 2002 2003

- Demand below expectation : for line 5,
23,000 passenger/km expected—11,000/km realized
- Take 10 years for completion for line 5

QO Major stress on municipal financial status
- 93% of total debt, caused by subway

- Construction and operation cost/km= 100 Mil. USD

- Operation cost for each trip of subway and bus: - Pressure on fare increasing

$1.148 vs. $0.7
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Business Environment of Problems before STR

Bus Industry (1)

® Population growth and Area Expansion
Rapid growth in travel demand crossing the city boundary
2.68 mil. veh. per day (1996) — 3.15 mil. Veh. Per day (2003)

@ Traffic congestion
Average speed of cars in downtown
20.04 km/h (1994) — 16.3 km/h (2002)

@ Decreasing Ridership
Number of passengers per bus per day
1,069 passengers (1983) — : 504 passengers (2003)

@ Expansion of subway network
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Business Environment of Problems before STR

Bus Industry (1)

- Y
(%)
40.0 38.8
30-6 Eer T e e
G 24.6
1992 1996 2000 2003
(Billion won, 1USD = 1,000 Won)
100
20
a0
40
. 20
1999 2000 2001 2002 2003
(won)
700
500
300
100
1992 1996 2000 2003
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Bus Industry before STR Problems before STR

| : hicl Inefficient bus Limited road capacity

> Lack of bus » abolition of route,
priority policies » Worsen bus — reduced operation,

(bus lane & operating conditions [— » periodic increase of fare

» labor dispute
— Inconvenience for citizen

» stress on driver from
traffic congestion

» unfriendly to passenge
and causing accident

» Poor punctuality
» Poor reliability
» Slow speed

» no other options except

, periodic fare raising

Decrease of bus users
Abolition of bus service
Bankrupt of bus company
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Vicious Circle In

Public Transport System

Problems before STR

Decrease in
bus revenue

No. of Bus Co.

\___ 103(97) — 57(03)

a N
Increase in income and extended commuting Traffic Volume Occupation rate
distance 2.7M cars/day(96) — of passenger veh.
3.2M cars/day(03) 72%

Poor bus service quality

//\

Traffic congestion

~ |

Increase in
#of passenger cars

Mode Share of Bus Zg’(irms,,ﬁ’(ggdﬁ
30%(96) — 26%(03) 16.3km/h(02)

Bus ridership decrease

No increase in subway ridership Subway expansion

)/ Subway
146km(95) — 287km(02) )

Gov. subsidy
increase
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Seoul Transport Reform

Philosophy of
Seoul Transport Reform

Paradigm Shift on Transport Policy

~IIIIIIIIIIIIIIIIIII 4

Quantity (Volume)-oriented
Quality service-orienteo

Passenge
orienteg

VehiC|e-OI‘iented ~IIIIIIIIIIIIIIIIIIIIIIII

Seoul Public
[ransport Refor

Transport infra construction CYIRRET RN TR LRI TN LAT LS
Environment-
friendly and
humanitarian

Integration and efficient
operation & mgmt.

Development-oriented CYTO TR EINEL Y
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Measures of Seoul Transport Reform

Seoul Transport Reform

Unified Fare System

& Free Transfer Trunk-feeder system Transfer Facilities

New Smart Card System Scientific Administration
BMS / BIS
TOPIS Quasi-Public Operation

10 11 . Policy of
Axial Bus Lane Road Premium Bus " More for

Channelization & Shelter Pedestrian”
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Seoul Transport Reform

Unified Fare System
with Free Transfer

m Adoption of distance-based unified fare system irrespective of transport mode

- | Concept of N _ New fare system
N/W Integratio \_/

Bus Metro Bus Metro
o
A N
* Bus_ es{ Bus' Line” |« Line’
Single Elat Eare Distance-
Independent Fare Structure Mode based Fare
—— —
One Seamless Mode
5 = . o
=z »"’:‘; Combined Unified Distance-based Fare
Type’ Line’| Type’ Mode (Bus¢>Bus / Bus&Metro / Metro<>Metro)
Unified Fare Structure
g J J
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Unified Fare System Seoul Transport Reform

‘- Unified Fare Structure

+Sansacton Unit*

A chain of sequential ride records comprising a trip from an origin to a final destination.
Each ride record should be completed by its alighting-record.

No more-than-30-minute intervals do not exit between an alighting and the next boarding
No more than 4 transfer rides are allowed in a transaction unit.

S =are Stricture

@ Subway (single ride) : Basic Fare W800 for 12 Km

Distance-based Fare W100 for 6Km up to 42Km and for 12Km beyond
¢+ Bus [single ride] . Flat Fare W800( Trunk), W500 or W300(Feeder)
¢+ Transaction Unit . a single combined system is applied.

¢ @© © ¢

The basic fare (for 10Km) for a transaction unit is the highest one in the chain.

Beyond 10Km, the distance-based fare( currently, 100 Won for 5km ) is added.
However, if the combined fare of the unified fare system for a transaction
unit is higher than the sum of independent fares in the transaction unit, the

latter is collected.
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Unified Fare System Seoul Transport Reform

L

‘- Fare Collection System

The Whole | @ Operators collect fares not for itself,
€ instead but for the whole system
System
Collection : @ Collections are made at boardings and al
@ Collections are made for the maximum fare o

@ At a boarding, the maximum basic fare up
At a boarding and the amount of penalty, if any, are det
@ |f the basic fare of this boarding is less th
basic fare, then no fare is charged for this
@ Else, the difference between the current b
maximum basic fare is collected.

@ At an alighting, the fare for the chain up to this alighting
difference between the newly determined fare and the to
chain before this alighting is collected.

@ If tagging is made at alighting, fare collection is complet

At an alighting

Penalty: If tagging is not made at an alighting, the transfer before the alighting is not a valid transfer.
The fare for the ride of the alighting should be recalculated at the next ride.

The diff.( new-old) should be collected as a penalty for not tagging at an alight.
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Unified Fare System Seoul Transport Reform

= Fare Settlement Scheme

@ Scheme 1

The part of distance-based fare, collected by transits, belongs to the transit operators.

@ Scheme 2

The rest is shared by the operators in the transaction unit .

@ Scheme 3

The distribution rate for an operator is the proportion of its basic fare to the sum of the basic fares
of all ride records in the chain.
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Unified Fare System Seoul Transport Reform

‘= Application of unified fare system on a chain

Collection
Subway(BF:W800)
T 44Km
Boarding Alighting BllS(BF . WSOO)
W800 Wo00 19Km
. — Subway(BF:W800)
Boarding Alighting
Fare Structure of Subway .
Basic Fare W800 for 12 Km 0 W500 T 14Km l
Distance -based Fare W100 for 6Km up to Boarding Alighting
42Km and for 12Km beyond Fare Structure of Bus 0 W300
Ind. FareW1400

Flat Fare W800
Ind. Fare W900

Sum of Ind. Fares: W3,100

Total Length 77Km Unified Fare : W2,200(
Settlement

*Distance -based Fare of Subway (1) for 32km, W600, to Subway(1)
*Distance -based Fare of Subway(2) for 2km, W100, to Subway(2)
*The rest, W1,500, distributed to Subway(1), Bus, and Subway(2) by the ratio 8:8:8
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Unified Fare System Seoul Transport Reform

‘= Penalty Case

Collection

‘ Feeder Bus(W500)

9Km :
T , — Bus(W800) Feeder Bus(W500)
Boarding Alighting :
0 X T ?Km ? ? 5Km T
Boarding Alighting
: Boarding Alighting
300 No Tag
500 0
N %
Y

Collected Fare: 1,300 Penalty

Settlement
Feeder 500+Bus 300

Distribution Rate: Feeder:Bus= 5:8
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Trunk and Feeder System Seoul Transport Reform

L

m Bus route reorganization and Function change

: System Reform : Operation of
, De 4 types of Bus

-
Rl
o*

- Irregular headways
- Decreasing ridership

“ @Inner City
- Fierce competition among
buses or with metro
- Reckless driving
1

Before

-
-
*rananst®

@Suburban
- Regular headways
- Increasing ridership

@ Inner City
""" - Reduced traffic

- Reduced competition

- Reduced operation cost
€ Transfer facilities )

After
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Seoul Transport Reform

All routes were passing through CBD before the reform

P e e T

e, dimg ¢
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Seoul Transport Reform

Classification of 4-types of Buses by colors
Trunk Lines - Feeder Lines - Circular - Wide Area

® Regional connection between suburbs and
downtown area
® Ensuring operation speed and punctuality

® feeder to trunk lines and subways
® Meeting local traffic demand

® Express connection between satellite cities
and downtown area
® Absorbing passenger car commuters

Wide area
lines
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Transfer Facilities Seoul Transport Reform

m Building transfer terminals at node between trunk line and feeder line
connected with bus and metro

Transfer Terminal for
é Downtown and Suburban

Cheong-
ryangni
Transfer
Terminal

Yeoido
Transfer
Terminal

S .: (Secondary) city center A : Boundary . : Suburb
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Cheong-ryangni Transfer Terminal Seoul Transport Reform
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New Smart Card System Seoul Transport Reform

m Adopt T-Money, new smart card system for integrated fare collection

- _ New Smart Card System

~
Characteristics -
1 T-mone
m Flexible to various fare policy ‘
o ) _ ﬂ T-money settiement Center
- unified distance-based and time ? a"ﬂﬂﬂtmrehouse
difference fare system “
- g Subway station
m Provides multi-functional services
T t. sho ina and civil g Traﬁf‘!]nr?ngglgg‘?ﬂ?{;ﬂglg%?éﬂn
- Transport, .
P PPing mn |
service, etc Gl‘-“'“““ ol —
m Adopted International standards e i y 4
-Type A/B Y 4
L | m ! ;m"
m Enhances security Getting off (FRS) mﬁ T [ ceting off
- adopt = Transfer .
\_ /
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Bus Management System Seoul Transport Reform

/ Bus Information System

m Bus operation information collecting at control center through GPS

a2y
Real-time Monitering (
Information Ve

=

Tarll & = {mm
<Bus information>
- City Hall stop (30)

Order for
reserved
vehicle

No0.62 bus left last

bus stop )

\ \ / E [Tdsd  oe00-0 |
N\ Order for »

No. 62 bus left
last bus stop

eatol =
Az 4‘.!_‘

N\ keeping » (o = sz | Y
Headways \ \headway e caerooll - |

\
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Transport Operation Seoul Transport Reform
& Information System

Monitoring
real-time
/traffic status
Providing
_ycongestion
_ /information
/_ﬂf? | Analyzing
Seoul T#PIS /accumulated
data and
| improvement
\ J
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Scientific Administration Seoul Transport Reform

B Policy making based on scientific analysis through smart card & BMIS

|
Deitel ARalysIs =crnole of Arelysis

&)
)

T-money Card Data Demand Pattern Demand
= Individual Trip Chains = Variation on Time = Plot for Ridership / Trip
= # of Pax per Stop = Variation on Location = Ridership Contour
per Hours C | = O-D Matrix
= 9% of Transfer L\%\J . | *
- : —
G5 e Min LOS Operation Plan
BMS Data - Max!m!ze H.eadV\:.ly i . Opt?m?ze Dispatc_h
= Link Travel Time/Speed = Maximize Ridership / Veh. = Optimize Fleet Size
= Optimize Manpower

« H Imizati
eadways Opt'_m'zat!on Allocation
e : # of Vehicles / Line
Optimize Schedule

Optimize Manpower

T e i
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Quasi-Public Operation Seoul Transport Reform

Q The Old Bus Network Restructuring the whole bus route netnork

Renovating the quality of bus Services

“ long and winding routes
u

4 Establishment of “trunk-feeder” system

covering locations of major trip demand

4 Straightening up the old winding routes

unreasonable amount of time to complete 4 Keeping the operation cost under control

a trip to its destination 4 Strict control over bus operations and

“ driving practices

many common long stretches of competing

routes on trip-demand belts
7 . . Quasi-public Operation System
but almost no bus service outside of those belts with Bus Management System

4 putting the bus industry on the competing “Revenue Pool”

position against the transit system instead of “ private bus firms run their bus operation
complementary one on the assigned routes and schedules,

determined by the city government

« No organized effort to integrate transit and bus

network into one cooperative network «  reimbursed for the operational cost
with guaranteed business profit rate
by the revenue pool committee
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Axial Bus Lane Seoul Transport Reform

m First priority to bus in road share

Axial Bus Lane

3 Dongducheo
Paju Ulleongbu
Munsan,
Dobong - Miaro
Tongll - Uljuro : 156km
@ 10.8km tougiiiRhul

Susaek-Seongsanng
4.9km

Bang .
EUNDVEONT-0U puk-qu :lm WarsEarg

Howor-au

Jong
ot Seong-

Jumemang-Gi

o e : : e :m-_]?lpl Mt
Bus speed | Securing | Convenience Lo Y
increase punctuality improvement

Dongaae-

Gyeongin - Maporo
16.2km

S - :

T L el il ncheon

AR S afies 1 e -

vy N\ TERNEN o .- 18 Bucheo!
4

o

Siheung - Hangangno Sl -y Gogramdocro
Tegends 18.7km 84km
| The exgisting operation & Bundang
Sten 1: 2000 G::‘aacnhgeun Uiwang
m—| U602 : 2005
Futre
In aadition ling
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Seoul Transport Reform

m Expansion Plan (13 lines/192[7)
[IStatus of Existing Bus Lanes(2005)

Exclusive median bus lanes: 7 lines/ 84[]
ICurbside bus lanes: 293.6(]
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Seoul Transport Reform

o Trunk routes with Axial Bus Lanes

2}
U HEE e
6. o
22 ) —— 3
18 ?:m 1
LA I
Py ¥
Xy -

35/68



Road Channelization and Surveilance Seoul Transport Reform

m Road Channelization and introduction of high technology system

Bus-Stop
Red Zone

® 117 CCTV installation in 2004
to 2005

® Control illegal operation/
parking/stopping at bus ogly
lane

* 428 red zone stops at
the end of 2005

e Stopping order
establishment through
smooth in and out

7

7
7
V4

Surveilance site

°

Curbside
Bus Lane

» 183.3Km at 2005

» Differentiation through
colored pavement

* Prevention of illegal
parking/stopping at
curbside lane

Remote Monitoring

. Warning via
Road-side Speaker

|£ 3. Send message

4. On-site control
\§ J
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Premium Bus & Shelter Improvement Seoul Transport Reform

m Introduce premium buses for high quality service and replacing shelters for
walking environment improvement at bus stops

Premium and Shelter Improvement
User-Friendly Bus

Articulated Bus e Bl 4 f boLERD | MBI

N\

M « Large capacity, high
efficiency bus—3 times
passenger capacity as
general bus

9 . 20 buses of 8 routes are in
operation

» Convenient for the disabled
and seniors ( 32cm height :
from road to bus floor) E A h P
. . : o r—— b s | -
- 125_buses are _|n operation <C | [Ooceonods '_':‘-E.‘f;& o W —ﬁmr.m:elr
* Environment-friendly bus / , , 7 'u
which remarkably decrease .
air pollution
J




Seoul Transport Reform

Major lines
Trunk

@ Principle of Operation by Service Types

Articulated buses,
Low-floor buses,
CNG buses

lines Aux. Trunk

lines

Low-floor buses,
CNG buses

Feeder lines

Medium-size buses

Circular lines

Medium-size buses
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Policy of “More for Seoul Transport Reform

Pedestrians” 1/2 2

m Establish humanitarian transport culture with environmental concern

Reform of Seoul Plaza Restoration Pedestrian Crossing
of “Cheong-gae” stream Re-establishment




Policy of “More for Seoul Transport Reform

Pedestrians” 2/2

Reduce Space
for Private
Passenger Veh

e Demolition Elevated Motorway

® Create Seoul Plaza

- e Improving Sidewalk Network
Improve Ped. Facility P ;

® Expand Pedestrian Crossings

e Expand Pricing Spots

SOmgESiion Freing e Automated Surveillance on Illegal Parking
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Restoration of Cheonggyecheon Seoul Transport Reform

Decrease of car-traffic volume : 125,000 veh/day

1 f
.......

Fis

Before



Chunggyecheon Restoration Project : history

Early 20C

Place for washing in
Cheonggye Stream

Bridge on
Cheonggye
Stream(Ogansu
mun)




Chunggyecheon Restoration Project : History

H ' : 0 R N 3

After the construction of the overpass

- Road Building above Cheonggye
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Chunggyecheon Restoration Project

L Process of Demolition




Waterway Opened




Wall Painting
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Night View Cheong Gye Cheon




Reform of Seoul Plaza Seoul Transport Reform

2004. 5. 1 Open— Restrain Traffic Flow— Ped. Square

S :
e '] o
|u|--|-|||.h PRER
-|||.|.|.|.| |]||I lin::
|.|1111I'| ] 111

Before After(May 2004)




Historical Monument Seoul Transport Reform

SoongRae Mun

Reducing car-oriented space, Create Pedestrian-crossing

Before(2003)
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Seoul Transport Reform

L

Conversion to oneway, expanding pedestrian crossing from 3 m width to 6 m.




Rebuild pedestrian crossings Seoul Transport Reform

Before After(May 2004)




Rebuild pedestrian crossings Seoul Transport Reform




Achievements of Reform 1/2

Seoul Transport Reform

L

Increase in Passengers Increase in Fare Revenue
(Thousand Persons per day) (Thousand USD per day)
4,600 3,200
Sub
4,200 \. ) 800 \
3,827 ’
3,800 s
2,400
3,400
3,000 2,000 — o "
’ Before STR Beginning Transition Stability Before STR Beginning Transition Stability
('04.1~6) (04.7~12) ('05.1~6) (05.7~11) ('04.1~6) (04.7~12) ('05.1~6) ('05.7~11)
Increase in Speed On-time Operation
(Km/hour) Eeters A - Before After
Jun2004  Dec 2004 Difference
Road Car 185 216 3.11 Headway 5~15Min >~ 15Min
Susaek-Seongsan | BUS 13.1 215 8.41
Road Car 20.3 22.3 2.01 : ~_ ~
Punctuality
Kangnam Bus 130 173 43 (Variation 0.537 0.493
Road Car 18.0 18.6 0.61 Coefficient)
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Achievements of Reform 2/2

Seoul Transport Reform

Air Pollution Traffic Accidents
(No. per Month)
2003 2004 2005
1,000 :
CO(Ton) 748.3 623.8 488.0 800
No. of
NO,(Ton) 2,074.6 1,799.7 1,694.1 600 Accidents
HC(Ton) 356.6 358.6 3324 400
PM(Ton) 45.1 36.2 27.3 200 before Early in Reform  Transition Stabilized
('04.1~6) (04.7~12) ('05.1~6) (05.7~11)
Fuel Consumption Citizen’ Satisfaction
(%) e not satisfied ¢ fare ¢ satisfied
2003 2004 2005
51.8 547 49.
: 49.9
Diesel| Usage(1,0000) | 148,059 | 126,485 | 118,783 50147
37.0
CNG | Usage(1,000)) 33,955 41,7310 44,671 30|37.4
Total Fuel Cost (KRW 0 0 0 0 222
M) 64,816 | 58,685 | 56,033 10fi59 58 0453 5y 178 a5
Difference of Cost(%) - 9.5 4.5 71 72 75 78 745 7/22 7/29 923 10/28
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Axial Bus Lane

Increase of speed for both
bus and p-car
m 10 km/h to over 20 km/h

More carriage of passenger
m 6 times more passengers than
other lanes

Less travel time variation
m 5 times less than other bus lanes
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Increase of Passengers

@ The number of Public Transport users in July and
October increases 11.0% from last year

o 2003 g 2004 (thousands person / day)

July Aug. Sep. Oct. Nov. Dec. '03.7~12 '04.7~12
Averaged Averaged
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Citizen’s satisfaction

@® Citizens are getting more more satisfied from the public
transportation system after reform.

(Percents)

Not satisfied

56.0 fare
492 satisfied 49.9

\ 4

23 8

17.8 @
o o o
15.4 13.0 109 ® 11 ® 153 15.0 13 2 ®
7.1 7.2 7.5 7.8 7.15 7.22 7.29 9.23 10.28
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Air Pollution

CO(Ton)

NO,(Ton)

HC(Ton)

PM(Ton)

2003

748.3

2,074.6

356.6

45.1

2004

623.8

1,799.7

358.6

36.2

58/68

2005

488.0

1,694.1

3324

27.3

4 4 4 4

Ratio
(03 ->'05)

34.8%

18.3%

6.8%

39.5%



Fuel Consumption

2003 2004 2005
Diesel Usage(1,000¢) 148,059 126,485 118,783
CNG Usage(1,0000]) 33,955 41,7310 44,671
Total Fuel Cost (KRW M) 64,816 58,685 56,033

Difference of Cost(%) - N 95 N/ 45
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Bus related accidents

® The number of accidents in July, 2004 decreased 26.9%
than the July of 2003

o 2003 e 2004

(Number of Accidents)

700

600

500

400

142 accidents
300 per month
has been
decreased

200

100
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Unique Features in STR Conclusion

I‘ Successfully Done in mega-city using the existing resources I

* Not in a new town or a planned city
» Done in a large scale with ten thousand residents

- Daily public transport passengers : 10 M
- Daily smart card transactions : 20 M

* No major addition of infra structure

I‘ Integrated by information technology and new management I

» Loosely coupled and controlled existing resources were
integrated into one seamless system by IT and adoption of
new management scheme
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Cooperation Program Conclusion

B Seoul 1s ready to work and share its experience with other cities.

, w

e Planning for transport renovation
e Integration design for seamless transport network
e Project financing

~N

Consulting

~

» Efficient transport operation & management system
e Smart transportation card system

IT Solution e Real-time traffic management system
» Real-time large scale traffic simulation syste
e U-city architecture

r

Infrastructure [ < Axial bus lane and BRT design
Design = Transfer facility design
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Thank You!!

Contact Us

* Bus Reform : gckim@sdi.re.kr
* IT System : parky@t-money.co.kr
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