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- leisure opportunities. In ten years' time 4 joint concession <Road. Pricin:
Projects> Program, undertaken under a project finance scheme, will
investments for the implementation of:

7 0\
\

the remaining 120 km of the Metropolitan External Beltway; : ™

100 km of new subway lines (underground);

100 km LVT lines (Light Vehicles on Tires);

350 kom of pavement upgrading of dual carriage ways;

leisure areas-and public parks worth US$ 1.5 billion;

an urban rehabilitation program US$ 1 billion;

an environmental education, transit and use of the public tra.nspo

system program worth US$ 500 million.

Socioeconomic Characteristics, Land Use and Travel Patterns in Seoul

Jongho Rhee!, Keeyeon Hwang?

e # & & 0o & @

Seoul is notorious for its severe traffic congestion. To address the problém,
olicy focus of Seoul Metropolitan Government (SMG) had been placed on the
ly side (new highway and subway construction) until the early 1990's. The road
nstruction, TSM (transportation system management), and subway line expansion
- key words of transportation policy. However, after 1993, the city started a
tent approach to the traffic problems in Seoul. The approach was {ransportation
and management (TDM) in association with the improvement of service quality
lic transit system operated in Seoul. The policy concem shifted from concern
ttransportatlon system supply to its users. Beginning in 1995, another important
y itern was implanted in the policy list, the green transporiation which placed
hasis on encouraging walking and biking.

These investmments will allow the recovery of the mobility that the Sa
population had in- 1977, that is, 1.53 trips/inhabitant/day in five years. ;M
investment in public transport will benefit the low-mcome groups, whxch suffy
the most from the loss of mobility.

Notes
" Public transit is performed basically by buses, as demonsirated in the pre
_papers on Sao Paulo.

By definition, slow traffic occurs when the green light time at mtersect:ons
able to absorb the queue of vehicles.

B Relatério de Avaliagiio do Rodizio, April de 1998
- Scaringella, Roberto - Sisterma de Trdnsito Tarifado, uma solugdo abrang
Revista Perspectiva — Fundagdo SEADE — hune 1995

A4 asfixia do trdnsito e a decadéncia urbana em Sio Paulo — Sisrema de Ty
Tarifado, February. 1995 — Published by Logos Engenharia S.A.

. The purpose of this paper is to undersiand the nature of the city in ferms of
eed for public transportation. The public transportation modes to be dealt with
ubway, bus, and taxi. This paper consists of three parts. At first, it will discuss
‘socioeconomic and land use elements, which affect the transportation
vironment in Seoul. In the second part, historic reviews on the travel patterns will
resented. Finally, it will discoss specific policy alternatives applied for solving
roblems in Seoul.

B;b!rography ;and Use & Socioeconomic Characteristics
ANTP (AssociacBio MNacional de Transporie Pablicos) IPEA (Instituto de Pesquisa. Econ
Aplicada) - Redugdo das Deseconomias Urbanas com a Mefthoria do Transports Pdb
Relatdério Sintese - May 1998

2. Biezus L. - Abordagens integradas dos problemas urbanos devern substituir solugtes 14
informativo SINAENCO — Ano Vi, nr. 17, August 1997

3. CET (Companhia de Engenharia de Tréfego) Prefeifura do Municipio de Sao Paulo - O
Hordria de Pico - Relatério de Avaliagdo - April 1998

4. CETESB (Companhia de Tecnciogia de Saneamento Arnblenlal) Governo do Esiado
Paula - Relatério de Qualidade do Ar no Estado de Sao Paulo - 1936

6. . Logos Engenharia S.A. - A Asfixia do Trénsito e a Decadéncia Urbana em Sao Paul
solugdo Abrangente - February 1995 :

6. Scaringella R., Garcia M. et al. - A Melhoria do’ Transito pela Tarifagdo de Vias Congesfiona
Proposta de uma poliica Integrada de Invesfimento e Gestdc (Anais do Congres:
Associagdo Infernacional de Transporte Pablico) - Curitiba, 1996

ery densely populated city of Seoul is over 600 years old. K . E
10:6/million resided within ‘an area of 605 kin® , only 374.5 km 1iv’as

Seoul Development Institute, Research Fellow, Department of Urban Transportation,
sul, 5. Korea
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table 2). It jumped from 5.750 million in 1970 to 27.099 million in 1995. The
nber has been increasing steadily due to continuing growth of vehicle ownership
the region and long-distance commuters from satellite cities. While the average

person trips were 2.29 in 19990, it jumped to 2.62 in 1997. This increase is
lated with both car-ownership increase and tripled household income during the
od between 1985 and 1995,

CID, Bvb-ceater

Middle densily Residentlal Aren
Low densily Residentinl Area
Indusirind Asey

:

)
R

Table 2: The Trends of Daily Trips

1970 1980 1990 1695 1996 i997

Daily trips 5,750 12,600 24,638 27,099 27,762 27,203

- The total length of roadways in Seoul was 7,689 km in 1996 (See table 3).
¢ length of two-way streets whose width is wider than 12m is only 1,590km. It is
20,5 percent of the total length. The size of the street over 12m width is 42.7
1", 57% of the total, and the road rate is about 20.42% in 1997 (picture 2).

Table 3: Roadways

T - Year Length(km) Arca(km’) Paved road ratio%)
Picture 1: Land Use Map of Seoul 90 7427 69.3 18.5
Th " £ Seoul h o 95 7,675 74.4 19.85
. e population of Seoul has increased continuously over the last 25 ¥
until it peaked in 1995 (See table 1). The number has risen from 5.433 mil o¢ 7.6%9 - 8 2019
1970 to 10.595 million in 1995. As the residential movement to newly built:sat 97 - ' 2042

cities began in 1990, the residential population was down to 10.418 million izl 9
_ Seoul Development Institute (SDI) forecasts the population will be diminishing,
9.839 million in 2006 (SDI, 1998).

ource: Seoul Metropolitan Government, 1998

‘The Olympic Freeway, the Riverside Freeway and the Dongbu Freeway are
the backbone of the Seoul Freeway and roadway system. The total length of these
three freeways is only 135km. Thus, they are heavily congested in all sections
throughout a day. A signal operation system is essential to road efficiency.
However, Seoul's signal operation system does not respond automatically to changes
traffic volumes. Instead, it is fixed or actuated to predetermined cycles.

On the other hand, the employment has been increasing continuously, wh
implies the movers to satellite cities still commute to Seoul for work. SDI-fo
the employment number in Seoul will grow up to 6.295 million in 2006 inisp
the declines of residential population. This trend implies that Seoul would hav
long-distance commuters in the future. :

Table 1: The trends of residents and employment

1970 1980 1985 1990 1995 1996
City residents 5,433 8,366 9,626 | 10,726 10,596 | 10,464
(in thousands) :
Employment - - 2,926 4,505 5014 | 5,073
{in thousand) - ) : )

Source: Seoul Metropolitan Government, 1998

The number of daily trips increased over four times from 1970 to 199 :
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The city of Seoul has two subway systems; Seoul-subways and Metro-rails.
oul Metropolitan Goveriment is fully in charge of thg’system consiruction. In
the Seoul subways consisted of 4 routes with i3 in length, while the
rails were comprised of 3 routes with,83.5km ix length. In addition to the
ays, 57.3 km of Korea-Rails are serve& within the city boundary. They are
structed and operated by the Korea National Rail Company.

Be S system. consists of compéany buses and community buses (see
-6}, The total 89 private bus companies operated 398 routes with 8,655 vehicles
97. In 1997, the company buses consist of 4 different types; 6,399 regular

1,960 deluxe buses, 296 circular buses. While the number of company buses s
sreased, the number of community buses is increasing. In 1997, the total 232
s were operating with 1,260 vehicles and average route length was 7 kn.

There'were 69,635 taxis in 1997, which consisted of 23,187 company taxis
6,448 privdl is. ‘The private taxis included 4,652 deluxe taxis. The supply
xi-was restricted to 70,000 vehicles. Currently, the customer-in-taxi running
70% out of total running km. Therefore, it is still not easy to caich a taxi in
. The fare of regular taxi 1s 1,300 won ($1.09) up to 2 km, and increases 100
n.(50.08) by 210m and increases 100 won ($0.08) per 51 second when: running
r 15km/h, On average, customers pay 3,500 won ($2.94) for a 6km ride. The
of deluxe taxi is 3,000 won ($2.52) up to 3km, and increases 200 won ($0.17)

Picture 2: Arterial Roadways

2. Main Travel Modes'

The trend of vehicle ownership

auto oriented society,

Table 4: The Trend of Vehicle Ownership

trends of daily trips in Seoul.

vehicles in 1970 to 207,000 in 1
vehicle ownership during the peri
the late 1980s. They reached on
increase in vehicle ownershi

980 (see table 4). There was a 3.5% increase’
od. The number increased more rapidly beginni
e million in January 1990. There was a 5

50m and 60 second.
Mode Share

Overall, the ridership of buses and taxis is declining, while subway hnd auto

reasing (see table 3). In 1997, the subway has become, for the
; the most predominant travel mode in Seoul, accounting for 30.8 percent of
ly trips. Until 1996, buses were the most heavily used travel mode in Seoul. The
$ patronage has kept declining both because of worsening road traffic congestion
d widening subway services. Taxis served 10.1 percent of person trips in 1997, but
 share has been decreasing continuously. Other vehicles include two-wheeled
hicles, rental vehicles, and passenger cars. A sharp increase of passenger car share
tween 1995 and 1996 is partially attributed to a disclosure of new O-D survey
ults conducted by Seoul Development Institute in 1996, It is noteworthy that
pite of heavy investment on subway construction, it contributed more to the
nction of bus ridership rather than reducing auto vehicle use.

Table 5: Percent of Daily Trips by Travel Modes
1970 1980 1990 1995 1996 1997- : -
1980 1985 1990 £995 1996 1997
Ttotal number of 60 207 1,193 2,043 2,168 2,249 Buses 66.0 58.0 433 36.7 30. 295
vehicles ) ) ) . ) i

(in thousands) Subways 7.0 14.0 18.8 2938 29.4 30.8

Paszsenger cars 18 99 883 1,505 1,704 1,608 Taxis 19.0 16.5 12.8 10.7 10.4 10.1

Villﬁ:l};zus::cll;)ﬂo 69 3 Qthers 8.0 12,5 25.1 228 30.1 29.7

' Populition ) 4.7 1094 192.8 - 216.5 (Pass. Veh) NA) NA) 14.0) | (145 | @L | @08

: urce: Scoul Metropolitan Government, 1998
Vehlcles‘per 1000 54.7 2.4 358.4 5925 - 6427 te: For the subway case, transfers between different lines were counted ag another
house holds ependent travel.

economice crisis.

Source: Seoul Metropolitan Government, 1998
Note: In 1998, the number has been decreasin

@ by_SO per day due to the IMRE

4, Road Traffic Conditions

Seoul's fraffic conditions were normal, without a serious congestion 'bfoﬁle_m ;
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up to the early 1980s, except during the period of rush hours. However,
patterns changed from rush-hour peaks to all-day peaks by the end of 198
overall traffic speed on major arterials in Seoul kept declined until 1996
bounced back in 1997 (see table 6). This trend resulted from significant chang
the traffic environment in Seoul. The economy started sliding down in 19
passenger vehicle drivers using Namsan 1&3  Tunnels linked to the CB
charged 2,000 won ($1.68) congestion fee beginning in the late 1996, Furtherr
the most recent speed survey shows a drastic improvement of road spee
sudden change is associated with the sharp increase in both the unemploymen
caused by IMF economic crisis and an increase of oil price by about 30% increa
oil price as of December 1997 (SMG 1998b). ;

surveyed from 06:00 hours to 22:00 hours until 1992 and from 1993, surveys were
conducted for 24-hour periods.

Prospects for the Future

v Traffic conditions in Seoul are projected to worsen. The travel demand is
ected to increase continuously until the beginning of the year 2000 if the city
essfully overcomes the IMF economic crisis in a near future. The number of
cles is expected to increase to 3 million by 2001, The number of vehicles per
thousand households is expected to increase from 593 in 1995 to 810 by 2001.

The rates of trip generation and trip population will keep growing because
onomic, social, and leisure activities are expected to increase in the region. People
1l ‘be more attracted to private transportation modes because they prefer more
nvenient and comfortable trips. Further, they will prefer faster -public
nsportation modes because their value of personal time is increasing. The
schedule of the second-phase subway construction is delayed until 1999 (planned in
96). The plan for the third-phase subway construction is still in progress.. Thus,
passenger transport capability will be insufficient in the near future,

Table 6: The Trend of Travel Speed Changes
- {unit : km/hr) :

1989 11990 11991 1992 [1993 [i994 [1995 1996 [1997 199

auto 1Al 13260 2422 2457 [22.62 [3353 [23.18 Pleo Dooo 21.06 B54

CBD [18.70 [16.40 N17.66 {1928 (1997 2004 [i8.25 |i6.44 16.85 [17.

other 37.17 578 D189 287 R3.79 P340 Ples pis RIS B /. Conclusions

The ancient city of Scoul is not 2 planned, but a naturally formed city
fitering around the downtown. Seoul's radiated structure makes the . traffic
oblems difficult to deal with. Since 1988 when the Seoul Olympics were héld, the
fiumber of vehicles has been increasing steadily. The new satellite cities generated a
arge number of long-distance auto drivers. The land price is high and land supply is
imited for road expansion. To make it worse, the nationwide economic crisis is
straining the government financing for subway building. In every respect, fighting
affic in Seoul will be a difficult task in a near future,

bus 18.60° 118.80 1815 [16.88 ]17.02 [1g42 [18.79 [18.35 18.69 R0.0O

Sburce: Seoul Metropolitan Government, 1997b, 1998b, 1998c

The trend of road traffic speed changes is closely assoéiate_d with the’

boundary of Seoul has almost tripled during this period, The majority of them
long-distance trips, and therefore must have had a sizable negative impact on
iraffic speed. Considering this tendency, the firture transportation policy of §
Metropolitan Government should be focused on dealing effectively with these 1
distant anio trips. h

To respond to transportation problems under the circumstances, SMG sets its
rst priority of transportation policy as promoting public transit (for instance, bus,
subway, and taxi) by improving their service quality. To encourage public transit
ises, however, SMG thinks that TDOM should be combined with transit improvement
imultaneously. In Seoul, the share of private autos accounts for 60 percent:of the
ofal volumes on the streets, but they carry only 20 percent of the total daily trips.

Table 7: The Trend of Traffic Volume on Cordon Lines
(anit : 1,000 trips)

1989 { 19%0 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1097: of gasoline per year. Auto use is held responsible for 72 percent of the air pollution

Total 3,792 | 4,257 | 4,516 | 4,578 | 54027 5,894 5,601 | 6,069 [ 6,34

In order to increase the subway ridership, the SMG will provide more Park &
- - ; Ride facilities from the current 21 fots with 4700 spaces to 61 lots with 28,700
CBD 1,288 1,270 1,286 1,277 1,706 | 1,819 | 1,709 | 1,730 | 1,657 . spaces, and ten multi-mode t fer centers.

i : To improve the carrying capacity and convenience of buses, SMG will
l'-::l.]dr :er _L394 BI6Z L LSAL Y L6IL 1721 1,763 111,804 11,908 [ 1927 - ¥pend exclusive bus lanes from 37 routes of 154km in length to 64 routes of 270km
rioges by 1998, and expand the central exclusive bus lanes. For securing consistent high
quality service, the city has under consideration the evaluation of the service level of

ach bus company based on the results of customer interviews and service
monitoring. According to the evaluation results, it plans to differentiate the financial

upports among bus companies. To make transfers more convenient among buses
and subways, the SMG plans to integrate different fare collection systems into.

Border lines| 1,170 | 1,425 1,689 1,740 | 1,975 | 2,433 [ 2,088 | 2,433 | 2,76
of Seoul

Source: Seoul Metropolitan Government, 1997a
Note:  There is a slight difference in the amount of CBD trips in 1993 because trips we
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To have a more convenient and comfortable taxi service (easy to:ca
city plans to provide more deluxe taxis, increasing from now 4,652 vehi
20,000 vehicles, and permit increasing fares of regular taxis, It plans to'ex
Call-Service system to the entire taxi fleet. As a result, the share of pas
mileage is expected to drop from 70% in 1997 to 60% in a near future, I
to prevent illegal taxi business near subway stations and remote areas,’:
strengthen subway station accessibility, the modified taxi systems -ari
consideration, for instance, route laxi, van taxi, and so omn. For securing iqi :
drivers, SMG will invest fare amount finds to build a welfare center for taxiid Urban Public Transportation in Seoul: System, Operation, Use by People

. Lo 2
To cut excessive auto use, SM( started charging, starting from No Keeyeon Hwang!, Jongho Rhee
1996, 2,000 won ($1.68) congestion pricing for 1-2 occupant vehicles in Nanis
tunriels, and on major arterials linking the southern part of Han Rjver with the’ .
The results of year-tong implementation show traffic volumes reduced 13.6% Introduction
that the average vehicle speed improved 38% from 21.6km/h to 29.8

Therefore, the city plans to expand it in other major congested arterials in th

Subways and buses are two of the most importani public transit systems
future.

i There are two
ved 1 1. Bus service for Seoul started over 50 years ago. The A
i'rff";:'[t},nltn t}?}fgsu of bulg services in Seoul, W!'hlch age _8,7109(2! zon}%arlx)g!gt%us:zbawngy;,;gg
mmunity buses. Subway service in Seoul started in . oo, subways and
: ted for over 60% of the mode share.  Ultimately, 0
e&i;%%ﬁghzcsg;%Znt {SMG) hopes to increase this to 75 percent of total irips

by 2001.

i i i d bus systems. In this paper,
is paper describes details of these subway an >
nweve?hcogmgunity buses are not dealt with in detail lifl:fause. the firms ;g'er]?&lsi;%

’ isti i ions. Also, since comp
do not produce statistical data on their operations o,
g::rgwr?ed b§ private finms, it is difficult to get the 1rlf_'o:'rnat111,1'1t gqueitsﬂ.s‘ﬂ;i 5?2:3
onsists o ee :

nsed 1 from 1996 and 1997. The paper ¢ . system
' isti i tern part discusses system and roi
characteristics, operations, and usage. The sys | par s ysiom and Tout:

tion. The operations part discusses organization, opera 1 3
an;?rfl';tlcailitics. FinaHI;r, the part on usage includes mode shares, ridership trends, and

user characteristics.

The employer-base trip reduction program has been implemented sinc
and intends to reduce the Traffic Impact Fee {compulsory tax burdened on larg
building owners) over 20% if employers (or building owners) implemern|
reduction programs, and reduce travel demand over 20%. It is similar t
Reguilation XV program applied in Southern California, USA.

Also, the SMG plans to levy a local gasoline tax on the use of gasoling
control the excessive use (22 thoysand km per car per year) of private autos.It;
estimated that a 30% gasoline price increase lead 1o 7% reduction in auto trafh
volumes (SDI, 1998)." To prevent the opposition of city residents, the- ci
considering reducing the burden of the Automobile tax.

SMG ‘introduced a Parking Ceiling system in 1997. It will increas
existing parking [ot requirement for buildings from 20 percent to 40 percent
heavx_ly congested areas and overpopulated areas, including the downtown. L. System & Facility Characteristics
Reference

. Subway System
1. 8eoul Regional Police Burean, '97 Cordon Line Traffic Volume Study, 1997a
2. Seoul Metropolitan Government, ‘97 Road Traffic Speed Study, 1997 :
3. Beoul Metropolitan Governmen, General Plan for Bus Operation Reform, 1997
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i i i he subWay system
| Meiropolitan Government is fully in charge of { way €
constm'};%i?n? 301_1rhe Fi:ityp of Seoul has two subway systems: Seqﬁ}si::);:ag:hi(;gz
i i ils (ki —li tems are very si
1-line 4} and Metro-rails (fine 5 — line 8). These sys jlar in vehicles
i f operations started. Seoul Metropo
and power systems besides the dates o operations star ul Metrapolitan
- y operations’an :
Subway Company (SMSC) is in charge of Seoul-Subw b and Scoul
i i SMRTC) is in charge o ro
Metropolitan Rapid Transit Company (SM e ko o o
i | subways consisted of 4 routes wit ,
operations. In 19?7, the Seoul i o B o oag
i -rails were comprised of 3 routes with 83. nle
glh;?dti?i?)ﬁd t%“t?qéa;usbways, 57’.?1;J ki of Korea-Rails operates within the bo_und?.r}{ qllC
Seoul. The Korea-Rails were constructed and operated by the Korea National Rai
Comp.any, mainly providing intercity rail travel in the nation.

: ! Seoul Development Instilute, Research Fellow, Department of Urban Transportation, Seoul,

S.Korea . .
2, Kyonggi University, Associate Prof. Department of Traffic Engineering, Kyonggi-Do, 5. Korea
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Table 1: Subways and Urban Rails within Seou! (in 1997) .

Seoul’s bus system consists of company buses and community buéfzs (see
Seoul Subway Korea-Rail ).eOThe 8L7lsto¥al private bus companies operated company buses with 398
- Seoul-Subways Metra-Rails ts-and 8,655 vehicles in 1997 (see picture 2).  The bus industry has declined in
Length(km) 133 83.5 57.3 from 1996 to 1997 by 70 buses, reversing previous prowth rate from 1990,
Construction 1971- 96 1990-96 '

i n 1997, the company buses consisted of 3 different types; 6,695 regular
Period | constructed b and 1,960 deluxe buses. The regular buses (length: 9m, seats: 20) tua an
No. of Stations 114 83 Nationsl Rail Co ge of 7.3 times a day on 317 routes. The route length is 31.4km and average

d trip ti .7 minutes. There are 3,878 stops for regular buses,
No. of Trains 1,944 83 - d trip time takes 102.7 minutes e p .

Source: Seoul Metropolitan Government, 1998 -On the other hand, the deluxe buses (length: 9m, seats: 45) run on average

.4 times per day on 131 routes. Since the route length is 48.8km on average
7km longer than the regular buses, they are mainly in charge of 'serving
istance users. Also, since running longer distance, the average running time
ound trip takes 22 minutes more than the regular buses. There are a total of 892
or deluxe buses.

Reviewing system characteristics by line, line 2 is the longest (see ta
picture 1}. The construction of line 1 started in 1997, and line 2 took th
time to build. There are 197 stations in total, and line 3 includes the highest
of stations (51). There are 2,778 subway cars amounting o an average of 13
cars/km, . . Table 3: Private Bus Operation System

Table 2: System Characteristics of Subway System by Line

1085 1990 1995 1996 1997

#1 line [ #2 line | #3 linc | #4 line | #5 line | #7 1ome 1 78 1o No.ofRoutes| 343 379 460 448 398

i Na. of Buses 8,301 T 8,283 8,725 8,725 8,655

Length(km) | 7.8 | 545 | 357 | 323 52 16 155 | 2163 Nooof 90 5 T 9 87
Construction | 71-74 | 78-96 | 8092 | 80-94 90-96 | 90-96 | 90-96. - Companies

Period No. of Rontes - 112 Na nz 232

. |No. of Stations| 9 4 51 23 51 19 13 197 ‘Bus [ Tio. of Buses - 446 Na na 1,260

No. of Cars 160 834 480 470 608 136 90 2,778 Bus-only lane (k) - - 161.4 2285 242.8

Source: Seoul Metropolitan Subway Co., 1997 -

urce: Seoul Metropolitan Government, 1997, 1998

Ty

" g P ;
Picture 2: Bus Routes
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23 (see table 4). The service frequency (number of trains per day) ranges from
trains on line 2 to 350 trains on line 7. The subway service starts at 05:30 and
es until 01:00, for 19.5 hours every day.

While the number of company buses is remaining steady, that of ¢o
buses is increasing {see table 3) rapidly. In 1997, a total of 232 rou
operating with 1,260 buses and an average route length of 7 km,

Subway Facilities Table 4: Subway Operating Characteristics

#lline | #2line | #3line | #4 line | #5line | #7 line | #8 line total
Peak 3 2.5 3 25 2.5 5 4.5 -

As the nmber of passengers using the subway increases and som
become old, the subway companies (SMSC, SMRTC, and KORAIL
promote the improvement of services and facilities for more comfortablé
and safe operations. :

Non- 4 5.5 6 5 4 6 6 -

First, for improving system safety on the platform, the SMSC has'i
color TV monitor and automatic alarm systems on every platform. The syst;
an alarm, lights information signs, and plays information broadcast avtorm;
sequence whenever trains arrive, ’

577 1009 423 530 596 350 359 3,844

' ; tice: Seoul Metropolitan Subway Co., 1998
Second, unlike the recently opened 2nd phase subways, the 1 s

subways did not have enough air-conditioning equipment for peak cooling
the summer. The SMSC has been moving forward with air-conditioning wor]
1985 in stations that were not air-conditioned because they were built in th
stage. Currently, 17 stations are air-conditioned.

Tickets used in the subway are classified into regular tickets, fixed amount
kets, complimentary tickets, transfer tickets and group tickets. Regular tickets are
od for one ride in z designated zone regardless of the purchase date and transfer
table 5). Fixed-amount tickets are valid for any ride regardless of the purchase
e, and they are available in 5,000 won ($4.20), 10,000 won (3$8.40), and 20,000
n ($16.80) tickets. There is 20% student discount and 10% general discount on
10,000 ($8.40) and 20,000 won ($16.80) tickets, and one can travel even the

Third, the subway company is improving system accessibili
convenience by instaliing facilities for bike users and for persons with di
Fixed and mobile wheelchair kfis were set up in every station. Also, toilet ac]
in twenty stations have been equipped for the handicapped. Floor bumps ar i
. blocks for blind people were instafled in every station. Bike racks were provi kets are used for linking subway and bus, and 10 won ($0.01) is discounted from
24 subway stattons, and 3,340 bikes can be stored. . p
' e destination. There is a 20% discount for general group and a 30% d1scoun1. for
stident groups of middle school and over. The subway fares are bi-level by sections,
{50 won ($0.38) and 550 won ($0.46) per ride. There are no weekly, monthly, or
y free-use tickets. .

Fourth, to promote usage and park and ride sérvice, Seoul
twenty-three parking lots, with a capacity for 6,044 cars. Besides these,
parking lots with 11,800 spaces were built in 1998,

Bus Facilities Table 5: 1st Section Fare Changes of Regular Ticket

A representative roadway facility for bus is the exclusive bus lan

Year Fare Ievel Fare level reflecting Rate of increase
To cnhance bus operations, improve travel times and service, 218,5km b consumer price index
lanes on 59 road sections were implemented. This accounted for 25.4% of th 5 100 "
length of major arterials in Seoul. The majority of EBLs are designated o 1981 10 147 -
outside lane except one 4.5km EBL designated on the center lane. The 56-sec '83 170 ! o
with 209.6km operate from 06:00 to 21:05, and 3 sections with 8 _ '87 200 163- Yo
two time periods of the day, 07:00 t010:00, 17:00 to 21:00 during the peak h 90 250 132 s
The monitoring results show that EBLs helped in improving bus speeds by 10%: '03 300 163 20%
'94 350 179 16.7%

Almost all the buses are equipped with air-conditioning and heating sysf 05 400 - 196 14.3%
However, there are no buses equipped with lifts for the handicapped, and no 1997 450 na 12.5%
buses have been introduced, £

Source: Seoul Metropolitan Subway Co., 1997

IIL. Operational & Managerial Characteristics us Operational Characteristics

Subway Operating Characteristics The average bus operating speed was 20.07km/h in 1998, which is the
astest average speed for the last ten years (see table 6). This improvement is
ssociated with a continuous extension af exclusive bus lanes and a sharp increase
he unemployment rate. Still, the current bus speed is much lower than thebauto
hicle speed, 25.4km/h in 1998. The speed difference botween autos and busecs

. The average speed of the subway is 35km/h. The headways are differs
among subway lines. The subway congestion during rush-hours is 207% o
capacity and the psak hour headway is 3 to 5 minutes and non-peak headway 4 to




" had been 23 kin/h, and therefore the widening difference is likely to
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ght forward. Tn the case of the auxiliary fundraising: 363.6 biilion won ($306
on) came from the bonds and 100 billion won ($84 million) came from the
stment by the Seoul Metropolitan Government. In the expenditure budget, 418.8
won ($352 million) was spent on operating expenses, two billion woni (§1.68
on) on non-operating expenses, 483.3 billion won {($406million) on redemption
principal, 85.8 billion won ($72 million) on investment and 54.3 billion won ($46
{lion) as a balance to carry forward.

passengers to autos.

Table 6: Trend of Bus Operating Speed Changes
(unit : km/hr)

1989 | 1996 | 1991 | 1992 | 1993 [ 1994 ] 1995 | 1995 | 1957

: ~ : Financing
Bus 18.60 | 18.80 | 18.15 | 16.88 [ 17.02(18.42 18.79 18.35 | 18.69 .

The total asset of 89 bus companies is 354 billion won (5297 mitlion) and
fverage 4 billion won (83.36 million) per firm. The total debt is 400 biltion won
million) and on average 4.6 billion won ($3.86 million} per firm. The debts
ed the assets by 47 biilion won ($39.5 million) in aggregate. The average
al per firm is only 540 million won (80.45 million). These numbers imply how
s the financial situation of bus industry is. The 53% of firms recorded
cial deficit in 1997, on average 760 million won (30.64 million) per firm. The
it-ridden industry tends to be less attractive to reinvest resulting in continuous
dation of the services.

Source: Secul Metropolitan Government, 1997h, 1998b

The average bus headway is 7.9 minutes for regular bus (including
bus), and 8.8 minutes for deluxe buses. There are 25 routes licensed with ow
minute headways. The highest frequency (6 to 9 minutes) of operation is on 16
of 448 routes. The bus operation starts at 4:00 in the momming, and ends at 2:0
moming, or 22 hours per day.

The fares per ride vary by type; 450 ($0.38), 1,000 won ($0.84) for’
bus and deluxe bus, respectively. There are no periodic tickets. When purch
pre-paid Bus Card (IC card), there is a discount of 5%.

Subway Organization Bus ridership has been declining, while subway ridership has been increasing.
1997 bus patronage was half of 1985's tevel. The sharp decline is attributed to
worsening road traffic eongestion and expanded subway system. On the other
nd, in 1997 the subways were, for the first time, ghe most predominant frave
e in Seoul, accounting for 30.8 percent of daily trips in Seoul. It 1s roteworthy
t in spite of heavy investment, the expanded syster has only confributed to the
uction of bus ridership in Seoul. SMG expects and worries that the bus share
may reduce to 20% in the early 2000's.

The Seoul Metropolitan Subway Corporation {SMSC) management str
was composed of a president, four directors, an auditor, 20 department, 50 sec
29 field offices and 115 stations in 1996, There were 11,492 staff members i
SMSC. 8ix of them were officers, 11,275 were in regular government servic
211 were security police. Regular government staff was composed of 4,638
workers and 6,637 technicians, More than half of the staff has worked with
SMSC for over 10 years.

The Secul Metropolitan Rapid Transit Corporation (SMRTC) is COMmpOs Table 7: The Trend of Mode Share Changes

of one institute, 14 department, 43 divisions, and 13 site offices, As of Decerib

1995, 2,795 staff members worked for SMRTC. C.-1980 1985 1990 1595 1996 | 1997
irath - Buses, ... 66.0 58.0 433 367 3.2 L2935
Bus Organization Subways 70 120 88 98 4 303
There are 89 private bus companies operating 8,725 company buses in 19 T 5.0 165 12.8 10.7 10.4 10.1
The biggest company operates 272 buses and the smallest does 22 buses, Accordi i L
to Korean Auto Transport Industry Law, a company should have 70 buses to. “Others - 80 12.5 25.1 22.8 30.4 8.7
licensed, but the 21 companies have less than 70 buses. About 24 thous (Pass; Veny . (NA) NA) (14.0) (14.5) | @LY) | (20.6)
employees work for the industry, Among them 83% are drivers and mechanics 5, x

the rest of them are office workers and officers. On average, a company hires Source: Seoul Metropolitan Government, 1998¢

employees in total, 197 drivers, and 24.6 repair workers. There are two drivers & H idershi

0.44 office workers per bus. : Subway Ridership

The subway extensions and ridership have been improving over the last 7
cars as the new ssilbway lines keep opening (see table 8). The ridership of the 1
hrotgh 4 lines operated by SMSC peaked in 1995, but declined slightly in 1996 and
gain in 1997. The declines are caused by several factors. Most importantly, they are
tiributed 1o the opening of 2nd phase subway lines operated by SMRTC at the end
f 1996. It is noteworthy from the effectiveness point of view that the opening of
tew subway lines does not have synergy impacts in terms of ridership among

Subway Financing

The budget of SMSC in 1996 was 1.02 trillion won ($857 million). The debi
budget was 47.7 billion won ($40 miltion). The revenue budget by item; 512
billion won ($431 million) came from the fare revenue, 25.4 bilkon won (3
million) came from non-operating revenue, 1.3 billicn won ($1.09 million) cami
from disposal of fixed assets, and 41.3 billion won ($34.7 million) was balan
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L. o L h
mstruction in 1999, In total, the subways will include a total of 12 routes wit
ute’length of 400km by the middle of year 2000. For service improvement,
“plans to provide more accommodation facilities, user information program,
elevator guide system for the disabied.

existing services. This phenomenon implies that, from now on, subway:
Seoul should place emphasis more on encouraging ridership of existing
rather than on building new lines, The masi congested time period in a day
to 09:00, which accounts for 14% of the daily ridership. Around 509
“ridership is concentrated during the time periods of 07:00 o 10:00 and: _
20:00, and therefore ridership during non-peak hours needs to be increase The SMG plans to keep the privately owned bus systems, but intends 10
ize bus route systems, and to support private bus companies for sécuring
uality public services. In addition, SMG plans to reduce long distance routes
inding lines, to increase the number of luxury-seat-buses and circular buses,
-replace old buses with air-conditioned buses. For securing consistent high
fy services, the city has under consideration a plan to evaluate the service level
ach bus company based on the tesults of customer interview and service

. A customer survey disclosed the following major complaints that
discourage subway wsage. These are: inconvenient transfer facilities -
insufficient elevators and escalators, and poor access to subway stations,

Table 8: Subway Ridership by Year

i i i the financial
ng. According to evaluation results, it plans to graduate ¢
1991 2 » 4 ° % orts a%nong bus con%panies. To make transfers between buses and subways mare
SMSC | Car km | 133,188 | 160,008 | 174,025 193,056 | 212,242 { 216,623 enient, the SMG plans to integrate different fare collection systems into one by
{1,000) : 1 the above mentioned Bus card system.
Ridership) 1,241,157 £,354,150]1,388,037 [,404,233(1,476,788 1,422,570 1,
et - i Operation Reform, 1997a
" oul Metropolitan Government, General Plan for Bus Operation Re )
Pecson- | 923 | 846 [ 798 | 737 | 696 | 37 o MetrD[I)J olitan Government, '97 Road Traffic Speed Study, 1997b
- oul Metropolitan Government, Seoul Yearly Statistics Book, 1998a )
SMRTC/ Carkm | N/A N/A NiA NiA NA [ NA out Metropolitan Government, Traffic Survey Results under IMF Ecqrsomlc
' (1,000) is, 1998b ' ) . _
Ridership| N/A N/A NIA N/A N/A N/A oul Metropolitan Government, '97 Transportation Indicators released for Press,
g .
000 ul Metropolitan Subway Co., Seoul Subway, 1997
Person- | N/A N/A A N/A N/A N/A S:'ul Metrogolitan Subway Co., 1997 Major Business Data, 1998,
km

Source: Seoul Metropolitan Sﬁbway Co. 1998
Note: SMRTC started revenue service in 1997

Bus Ridership

There is no detailed official bus ridership data, because the privately. o
bus cotmpanies are not required 1o report this information and do not want to dis
the information. The only way to estimate bus ridership is through O-D g
conducted by SMG every 5 to 10 years. As shown in the ebove table 7, it is cles
the ridership is decreasing fast. :

The decrease can only be explained indirectly by user surveys. Accor
a survey conducted by SMG in 1996, the most important reason not to ride the b
the excessive waiting times. Wait times range from fess than 5 minutes to ove
minutes mainly becanse of road: congestion. Over 51% of bus users experien:
waiting times aver 15 minutes. Reckless driving and rush hour in-vehicle crowd
second and third reasons for not using bus, About 60% of bus users respond
during the survey stated that they are not satisfied with the current bus services

V. Conclusions

The SMG plans the second-stage subways with the length of 145km
completed by year 2,000. The third-stage subways with the length of 120km’wi
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$travel demand patterns.

The necessity of shifting urban transportation systems from automobile to
ur rail transit has been recognized and addressed by constructing subways, in
%i:rg ‘metropolitan areas such as Seoul and Pusan. However, in the long-térm view,
uestionable whether the transit policy of single mindedly constructing subway
cms is the best altemnative due to its high construction costs. Presently, the
pment of the new transit systems in many countries around the world offer a
-alternative in its lower construction costs and effective investment: than the
t subway.

The purpose of this paper is to derive a policy for developing the new transit
em technologies in Korea through the review of construction and operation
iples of the new transit systems technologies in other countries. In section two,
will review the characteristics of the new tramsit system. In section ﬂuee, the
truction examples of new transit systems in other countries along with Korea are
zated. In section four, the background for introducing the new transit system and
gress of development in Korea are presented. The provisions of future prospects
the new transit system in Korea are also discussed. In section five, a brief
oduction of background and construction plan of the Kimhae corridor in Pusan
opolitan area and expected difficulties of the construction project will be
sed.

Development of the New Transit System Concepts in Korea

Seongsoon Yun!

Abstraét.

with growing urban transportation problems.
completed a master plan for constructing the ne
areas of Seoul and Pusan. Currently,
r?glstration for RFP (request for proposal) has been made. In this pa T,
discuss the strategies for developing the new transit systern technolo piel;et; .
automated guideway systems {AGT) in transportation plannin e
operation, and financing aspects in Korea, ' ¢

W transit system in the rhetmp_oh

the basie design is on the homd o, finition of New Transit System

Urban rail transits can be classified into three types, based on theiricapacity:
constructin, avy Rail Transit (HRT), Light Rail Tranmsit {LRT), and Personal Rai] Transit

PRT). Among these rail systems, the new transit system is defined as an advanced
echnology which has adopted the modern transit system on existing rail transit
yitems, using smaller vehicles than heavy rail transit systems and is run by the
tomated guideway system. This study has focused on the capacity and operation
1vpe of transit systems rather than vehicle type or physical appearance. The focus of
&'study is on the fully antomated guideway transit (AGT) systern. '

Introduction

o Iq Korea,‘ rapid economic growth and urbanization have been accompari
¥" over population and traffic congestion problems, Presently, transportitio

. Direcior, Depanment of Urban IISI‘ISpOlI&t[OII The Korea Trans ort Institute, Ildong Bld; 9
.
» 1 P 2] 14 2
. laeciu-Dong, Kangnam-Gu, Seoul 135-280, Korea
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Capacity

1
New Transit System

Travel Distance

5

e

Figure 1: Application Range of New Transit System

. Characteristics of New Transit System

Constructing and operating |the new transit systems (AGT) in termis

transportation planning, construction! costs, and operation aspects are évaluate
follows: :

Transportation Planning Aspects

The major characteristic of the new transit system is its "medium" pé.s
capacity, moving 5,000-40,000 passenigers per hour per direction (pphpd) com
t0 bus capacity (1,000-5,000 pphpd) dnd heavy rail capacity (40,000-70,000 pp
Also, this system appears to be more cost-effective due to its lower constric
costs and operational .costs as dischssed below. Due to the flexible ru
conditions of the vehicle such as handling tight turns and a steeper gradient, pla:
alignments and constructing feeder Systems with other modes are easie
provide a better level of service fon passengers in overall impacts of incré
transit riderships. However, its limited capacity makes it difficult to repla
function of trunk line railroads in the large cities.

SEOUL 333

uction Cost Aspects

The components of construction costs of the new transit system are rails,
:ways, stations, train depots, station facilities, rolling stocks and various system
ties for civil works, Due to the smaller size of its vehicle, civil construction
afe significantly less for infrastructures such as tunnels, elevated guideways,
tack, Civil construction cost saving could vary such as saving of 40% for'tunne!
ection of excavation and of 45% for elevated structure. Lightweight of
le can contribute to construction cost savings. Significant reasons are ‘that it
land compensation costs and civil construction costs through constructing
ted structures over existing roads. '

Since Korea has no prior construction experience with the new transport
§ysﬁ6fn, there may be an increase in construction costs. Most new transit syste:ms are
ted technology, so vehicle and system technology costs are relatively high and
transfer and localization of the new technology take time. Table 1 shows the cost
riehce in Japan. '

Table 1: Construction Cost (in Japan)
(in Millions f US$)

ravel Mode Subway New transit system| Guideway Bus

Cost per Km 200-300 60-100 30

ce: New Transport System of Japan, 3rd Intemational Conference on APM, 1991.
ational Aspects

: The new fransit system is fully automated with ATO (Automatic Train
eration), ATC (Automatic Train Control), and ATP (Automatic Train Protection)
ems. During peak hours or other situations, adding vehicles is relatively simple
‘compared to existing subway systems, the number of workers can be rediced to
T 50%.

Labor costs of the Seoul subway systems take up 66% of total opération
osts but the new transit system is expected to take up onty 40%. The new: transit




" This shows that 170,000 passengers per worker were carried, which is almios
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system has a significant advantage i i : i ‘ ?
distribution of operating costs amo I;g v::i operatwnfal cost saving. The percentage i ; Although the new iransit system has relatively less capacity than’existing
" 2 Ous opérating areas is shown in Taf ijw . systems, the fully automated system shortens headway and can compensate
Table 2: Percentage Distributi . : ; ts-smaller carrying capacity by running more frequently. Seoul and Pusan's
g ution of Operational Costs by Area : ys_operate at headway of 150 seconds but Lille's VAL and Berlin's M-Bahn
: crate -at headway of 60 seconds, and Vancouver's Skytrain operate at headway of
Items Personnel Power Cost Maintenance
Cost “Cost
. L
New Transitsystem 1 [ 30 14 39 ger Aspects
New Transit system 2
Fxsting suby y(Seo D) :z 17 31 ~The new transit system's significant benefits for passengers aré shorter
8 22 yaiting tirnes at stations and an overall reduction in travel time. Due to its tighter
-and steeper gradients, it can serve passengers even to the shortest destinations.

th case of constructing large railroad networks, it can easily connect with existing
sibways. New transit system can make up for the weak points of existing subway
tions by improving accessibility to facilitate shifiing of automobile usersf to mass
. Finally, guideway types of new transit system with rubber tires and linear
6n motors can reduce environmiental pollution such as noise and vibration.

Note: Ng:w Transit 1, France, Lille city's VAL
New Transit 2, Japan, Osaka City's New Tram

A corx}parison of annual transit passengers per worker of existing
and f]CW transit systems shows that new transit systems have a higher op
efficiency. Figure 2 shows the comparison of number of annual passengeis

per worker. In Lille, France, 260 workers served 44.2 million passenger eloping the New Transit System in Korea

the operational efficiency of the existing subways. tage of Transportation Facilities and Transportation Problems

Passengers carried per year/emplo e In 1995, the number of automobiles in Korea had already passed 8 million
per y ploye ?

+ 50,000 100,000 150,000 the projected number of automobiles by 2001 is 14 million, which means cne car
Fomee + houschold. Due to Korea's limit on usable land and resources, the road
_f_ Lille New Transit System i ansion rate is only 1.5% in developed urban areas. In order to overcome the
+ . + ‘transportation problems, subway construction projects are being processed, but
_f_ Montreal subway i arkable financing requirements make it difficult to expand subway networks. In
+ . + yul, construction costs for the subway system has increased from US$31.3
| Stockholm subway | lion/km in the '80s to US$48.1 million/km in the '90s. The average travel speed
M - ehicles in Seoul and Pusan is estimated to be 10 kmvhour in 2001. Thus,
J_ Paris subway | l_opment of a new transit system as an alternative of mass transit is required.

+ + +

[ Atlanta subway |

+ +

Figure 2: Comparison of Operational Efficiency
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Table 3: Rates of Road Expansion and Increase in Cars in Major Citi

(1986- 2001)

City Seoul Pusan Taegu Kwangiu
Rate of Road
Increase (%) 1.29 1.17 3.37 211
Rate of Car
Increase (%) 138 133 17.8 15.5

Increasing the Efficiency of Transportation Investmeny

" New Financing Schemie Jor Transportation Investment

 Recently, the Korean government has enacted the
Investment of Private Sector to Sccial Overhead Capital"
and technologica) improvements in transportation facilitie

participation by private sectors. It has been decided that constructing the new
system through private sector's participation is necessary to construct Jarge:
guideway networks to provide connections between central cities and satellite

in major metropolitan areas of Korea,

Development Plan for the New Ty ransit System in Korea

With a total length of 191 km, the construction of the expected new transit syst

"Regulation of Pro
to raise investment
s by actively encour

will take five years for completion and the total construction cost is estimat
US$4.6 billion. However, most of projects shown in Table 4 were postponed d

the financial problems.

SEOUL 537
Table 4: Prospects of Developing New Transit System in Korea
. Route length . Project Cost
Construction Period (Km) Stations (Million USS)
1995 to 2000 18.65 20 409
1995 to 2000 26.00 16 615
1695 to 2000 14.85 16 300
Istep : 1995 to 1999 15.40 15 8RS
2step : 2000 to 2004
1998 to 20171 4820 61 1,205
- 15.96 14 399
- 6.75 6 169
1996 to 2000 [0.30 5 258
Pusan station- 1996 t0 1999 1125 16 281
olak Mountain- | )00 1998 6.30 6 158
Total - 190.81 -

evelopment Policy for the New Transit System

The development policy for constructing and establishing a comprghensive
sportation system requires feeder systems with each travel mode in order to




e

.

5

ST

S

518 URBAN PUBLIC TRANSPORTATION SYSTEMS SEOUL ' 539

provide convenient transferring systems. Also, maximum travel effectivencs
be obtained under limited fund, and for these purpeses, mass transit priorit /
should be implemented, Rearrangement of road systems and rail transit syst
hecessary 1o respond to the increasing travel distances, population mobilit
urbanization started by large-scale hdusing development and new town devel
It s necessary to clearly define the function of the new transit system ana adj
" function of each travel mode in the mass transit system. Table 5 shows a ¢
" plan of role sharing of modes in the mass transit system, including new;\r
system. E

tuction plan. In order to maintain the profits in operation, the route should be
choset to maintain enough travel demand during both peak hours and all day. Also,
trip generating facilities should be placed near routes and comprehensjve land
policies should be considered very carefully. :

The performance specification of the transit system needs to be provided by
nsidering transportation and geographic conditions of target area. The RFP
uest for proposals) will be made based on performance specification. In order to
nize land compensations, maximum use of public owned lands for the
. nstruction of the new transit system is needed. '

Table 5: A Concept Plan of RgIe Sharing of Mass Transit System

ancing Aspect

Travel | . ]
Mode Function Service Type Role - ; ;
It is difficult to construct and operate the new transit system exclusively by
Subway] major transis trunk Tine service - dor . “fhie: private sector without intervention by the public secter for ensuring public
major corridor in service in farge ¢ s ; i :
: tests. Therefore, it is desirable to proceed under a joint venture system with
. - connection between residential ar ivate and public agencies working together on the construction of a new fransit
Bus | supporting transit Cfmnlec:.mn to subvway and - connection between residential i em. With the assumption of no financial support from central government and
circulation district centroid i idering the current fare levels of public transit, operating profits would be
<hort distance S - latively low, Therefore, funds must be sought through innovative stratepies.
Taxi assistant fransi connection to other mode | o em.'a areas and mass transit f Attfacting private funds for public projects makes it possible to supply transportation
i connection ices efficiently and reduce the burden of government in large-seale investinent.
feeder line and connection] connection between central ¢iy .
New major transitand | with subway satellite city ‘ Technology Aspect
fee i P -
Transit der transit circulation of trunk line and| e . . )
.System assistant trunk lie major corridor in medium and small Technology tramsfer of a new transit system from foreign companies to
: estic companies by individuals is not a good approach. Introduction ‘of new

demand  responsive  high| connections between major -a

. hnology by government is desirable for maintaining efficient management of
level of service centers ; :

hnology transfer in the future.

paratransit

¢ study: Developing New Transit System in Pusan
Tasks for New Transit System Development

Planning and Construction Aspeér :
: Kimhae City, a satellite city of Pusan, has a relatively high potential for

velopment in the northwest area of Pusan. There are only two wransportation
midors, local road #14 and Namhae Expressway, in this area, These two major
ads are insufficient to handle the rapidly increasing travel demands and this

_ The new transit system should maximize connectivity with existing railro
. subway, and road systems by considering future transportation networks an
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generates serious traffic congestion,
for the Pus_an metropolitan area, the
Kimhae corridor is proceedin
problem.

unt to over 50% but in Korea, subsidies provided by the govemmei’ﬂs come
nd to 40-30% according to "Urban Railroad Act” only for subway (metro), not
iew transit system.

Consiruction Plan viry Derelopment Kevenues

The route of the new transit system connecting Kimhae and Pusan-

The "Regulation of Promoting Investment of Private Sector Act™ prevents
of 16 stations with a total length 26%m.

cale of housing development in subsidiary developments from exceeding 100%
tal construction costs, which causes difficulties in project financing.

: ;‘im-e sche_:du!e for implementing the project is as follows:
asic desngrf a-md detail design: 1995 — 1596 (18 months)
Land acquisition and compensation: 1996 (§ months).

C()I'I.Stl uction and test track o t 99 7- 0”“ 4 y
peration: 1
. : 2 ( eal’S).

Investment

From the total project cost of US$614.7 milkion, supposing that 40% is
vested from private and public sectors, initially, the private sector cost burden from
vate will be $196.8 million and pubic investment will be $49.3 million. This may
The estimated cost of the project is shown in the following table re.éh‘ict the willingness of private sector to participate in the project, '
Tabie 6: Costs of Project fecting Implemeniation Body

(Millions of Us$)
Selecting an implementation body for the project could be delayed due to

Land fferent interests among different participanis. At the earliest moment, vehicle
. AL Civil . . - i
Design Cost Compensation Construction | Rolling Stock stem at}d implementation body for the project should be selected for basu: and
Cost Cost Cost tail design
19.5 T 250 3824 187.8 :
1. Armstrong, Wright. A. {1986), Urban Transit System: Guidelines for Exarnine

Options, World Bank Technical Paper No. 52, Washington DC: The World
Bank.
Boyce, David E. (1979), “Impact of Federal Rail Transit Investrnent Program on
Urban Spatial Structure”, in the Urban Impacis of Federal Programs, ediled by NJ
Glickman, Baliimore, The John Hopkins Press. :
Gary, Dennis A. (1993), “A Vision for 21st Century Guided Transit”, Automated
. People Mover IV- Proceedings of 4th International Conference, pp- 88-98.

. Kieffer Jarold A. {1993), “The Fundamental Gap in Urban Transportation”,
Automated People Mover IV-Proceedings of 4th International Conference, pp.

109-118.

Difficulties in Processing Project

The major difficulties in processin

e m: g this project a i i
an appropriate implementation body for the o e fhancing end ehood

project.

Governmeny Subsidy

In . ) -
most countries, government subsidies for urban raifroad construg
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5. Kikuchi, Koso (1991), “New Transit System in Tokyo”, Automated:
. MoversTIJ - Proceedings of 3rd International Conference, pp- 43-61.
6, 8hen, David .. (1993}, “The Role of APM in a Multi-Modal Transit Sys

2A3L302mated People Movers IV- Proceedings of 4th International Conferende
248, :

7. Transportation Research Board (1989), Light Rail Transit: New System Sﬁcce
at Affordable Prices, Special Report 221, Washington DC, TRB. :

8. Yun, Seongsoon {1994}, Feasibility Study and Basic Plan of New Transit:
for Pusan Metropolitan Area, The Korea Transport Institute: Seoul,

Socioeconomic, Land Use and Travel Patterns of Shanghai

Eric Pengkuan Ho', Member
Kiming Lu® and Junhao Li*

Shanghai is a very important city in eastern China and also a major
commercial and industrial center of the nation. It is located at the mid-point of the
East China Sea’s coastline, and near the outlet of the Yangtze River, the longest
tiver and the most important inland waterway in China. Shanghai was developed
a trading center as early as the 1850s due to its prime location. In the early
1920s, Shanghai had already become a modernized international city. Today,
Shanghai is a municipal district with an area of 6,340 square kilometers and with
more than 13 million residents, '

Shanghai is situated on the Yangtze Delta, which provides a large flat area
for the city to expand. There are two rivers cutting through the downtown area:
the Wusong River to the north and the Huangpu River to the east. Before World
War II, the city had expanded to the north of the Wusong River. In the last few
decades, the city has expanded to the west of the city along several external
comridors. The area east of Huangpe River, now called Pudong New District, was
identified in early 1990s as the most important urban development project in
eastern China. Many infrastructure projects, commercial, industrial and residential
areas have been or are being developed there. .

Pue to economic reform, Shanghai has experienced tremendous economic
‘growth in the past decade. Numerous wurban development projects have been
implemented. Following the economic growth and the extensive urban

! Principal, Gallop Corporation, 451 Hungerford Dr., Suite 612, Rockville,
Maryland 20850

2 Director, Shanghai City Comprehensive Transportation Planning Institute, 331

Tong Ren Road, Shanghai, 200040, People's Republic of China '

? Chief Engineer, Shanghai City Comprehensive Transportation Planning Institute,

331 Tong Ren Road, Shanghai, 200040, People's Republic of China

543




