MINETA TRANSPORTATION INSTITUTE

The Mineta Transportation Institute (MTI) was established by Congress in 1991 as part of the Intermodal Surface Transportation
Equity Act (ISTEA) and was reauthorized under the Transportation Equity Act for the 21Ist century (TEA-21). MTI then successfully
competed to be named a Tier | Center in 2002 and 2006 in the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A
Legacy for Users (SAFETEA-LU). Most recently, MTI successfully competed in the Surface Transportation Extension Act of 201 | to
be named aTier | Transit-Focused University Transportation Center. The Institute is funded by Congress through the United States
Department of Transportation’s Office of the Assistant Secretary for Research and Technology (OST-R), University Transportation
Centers Program, the California Department of Transportation (Caltrans), and by private grants and donations.

The Institute receives oversight from an internationally respected Board of Trustees whose members represent all major surface
transportation modes. MTI’s focus on policy and management resulted from a Board assessment of the industry’s unmet needs
and led directly to the choice of the San José State University College of Business as the Institute’s home. The Board provides
policy direction, assists with needs assessment, and connects the Institute and its programs with the international transportation

community.

MTT’s transportation policy work is centered on three primary responsibilities:

Research

MTI works to provide policy-oriented research for all levels of
government and the private sector to foster the development
of optimum surface transportation systems. Research areas in-
clude: transportation security; planning and policy development;
interrelationships among transportation, land use, and the
environment; transportation finance; and collaborative labor-
management relations. Certified Research Associates conduct
the research. Certification requires an advanced degree, gener-
ally a Ph.D,, a record of academic publications, and profession-
al references. Research projects culminate in a peer-reviewed
publication, available both in hardcopy and on TransWVeb,
the MTI website (http://transweb.sjsu.edu).

Education

The educational goal of the Institute is to provide graduate-lev-
el education to students seeking a career in the development
and operation of surface transportation programs. MTI, through
San José State University, offers an AACSB-accredited Master of
Science in Transportation Management and a graduate Certifi-
cate in Transportation Management that serve to prepare the na-
tion’s transportation managers for the 21Ist century. The master’s
degree is the highest conferred by the California State Uni-
versity system. With the active assistance of the California

Department of Transportation, MTI delivers its classes over
a state-of-the-art videoconference network throughout
the state of California and via webcasting beyond, allowing
working transportation professionals to pursue an advanced
degree regardless of their location. To meet the needs of
employers seeking a diverse workforce, MTI’s education
program promotes enrollment to under-represented groups.

Information and Technology Transfer

MTI promotes the availability of completed research to
professional organizations and journals and works to
integrate the research findings into the graduate education
program. In addition to publishing the studies, the Institute
also sponsors symposia to disseminate research results
to transportation professionals and encourages Research
Associates to present their findings at conferences. The
World
innovation in the Institute’s research and education pro-

in Motion, MTI's quarterly newsletter; covers

grams. MTI’s extensive collection of transportation-related
publications is integrated into San José State University’s
world-class Martin Luther King, Jr. Library.

DISCLAIMER

The contents of this report reflect the views of the authors, who are responsible for the facts and accuracy of the information presented
herein. This document is disseminated under the sponsorship of the U.S. Department of Transportation, University Transportation Centers
Program and the California Department of Transportation, in the interest of information exchange. This report does not necessarily
reflect the official views or policies of the U.S. government, State of California, or the Mineta Transportation Institute, who assume no liability

for the contents or use thereof. This report does not constitute a standard specification, design standard, or regulation.
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Figure 5. Number of Transit Modes vs. Populations > 2,000,000 + Number of HSR Stations

Note: The transit modes used in this figure are urban buses, suburban/regional buses, trams/light rails, subways, and regional/commuter trains.
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Figure 6. Total Average Service per Hour vs. Populations < 400,000 + Number of HSR Stations
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Figure 7. Total Average Service per Hour vs. Populations between 400,000 and 2,000,000 + Number of HSR Station
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There is a clear connection between some of the connectivity parameters at a station
and the population size of the observed area. Station activity, defined as the number of
passengers using the station per hour, is directly related to the local population size. Higher
station activity requires higher transit capacity. This translates into a need for more transit
modes with higher capacities at the stations that serve cities with higher populations.
The number of streetcar, tram, light rail, and subway lines connected to a station, as well
as their service frequencies, does not appear to be directly affected by population size.
On the other hand, subways are a very large-capacity transit mode that appears almost
exclusively at HSR stations in cities with populations of over 500,000.

The correlation between population and connectivity is particularly clear for some modes,
such as local bus systems and regional services. Both of these systems function as feeders
for HSR stations (Figure 1).

1. Bus services differ depending on local needs, so correlation results were obtained
by comparing an aggregate variable, consisting of the product of the number of
lines and service frequency, to the local population size.

2. The number of bus lines at a station has a clear correlation to the local population
size, but only at the extreme values — that is, for very small or very large populations.

3. Frequency of service is not strongly correlated with population size.
The aggregate variable established shows a clear correlation that can be seen in Figure 1.
Regional trains have different services depending on the needs of the populations they
serve. This results in significant differences between train capacity, scheduling, line

availability, and so on depending on the location (Figure 2).

a. The number of lines and the frequency of service do not correlate well with
population size.

b. Another aggregate variable, created by multiplying the number of lines by the
frequency of service, is more strongly correlated.

The clearest correlations to population size are associated with two indicators:

a. The number of different types of transit modes delivering services to and from the
HSR terminal.

b. Generalized transit offer — the product of the number of lines and service frequency.

In Figures 3 through 7, the number of modes serving stations increases with population
and ranges from two modes at lower populations to six modes at higher populations.
Three population size segments can be found with regard to the number of available
transit modes at the station:
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1. HSR stations in cities with a population lower than 400,000 inhabitants generally
have between 3 or 4 available modes;

2. Stations in cities with populations between 500,000 and 1.1 million inhabitants
typically have 4 or 5 available modes;

3. Cities with populations greater than 11 million usually have 5 or 6 available modes.

Another indicator that helps demonstrate the correlation between connectivity and
population is the generalized transit offer’s volume per hour. This function, shown in Figure 8
as the “transit services per hour” compared to the population size, is the number of
opportunities at an HSR station, per hour, that a passenger has to take a transit service
(except for taxis) regardless of mode or destination. Figure 8 shows the correlation between
the generalized transit offers and the populations of the areas served by HSR stations.
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Figure 8. Total Average Service per Hour vs. Populations > 2,000,000 + Number
of HSR Stations

Figures 6, 7, and 8 show that the “generalized transit offer” parameter is directly related
to the population size. Its value for the different stations shows an increasing trend with
the population.

1. Infigure 6, for stations in cities with fewer than 400,000 inhabitants, the number of
transit services offered per hour was lower than 50.

2. Figure 7 shows “generalized transit offer” values for stations in cities with a population
from 400,000 to 2 million. The average number of transit services offered per hour
is dominantly between 50 and 100.

3. Figure 8 shows that at stations in cities with populations of over 2 million, the number
of transit services offered per hour are over the value of 50 — in some cases, up to
200 services per hour.

Mineta Transportation Institute
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Table 5. Italian Stations
City
Station Name Population
Roma Termini 2,777,979
Naples Central 959,574
Bologna Central 373,010
Verona Porta 265,410
Nuova
Milano Central 1,350,267

Urban Bus (lines)
Yes (15)
Yes (14)
Yes (7)
Yes (6)

Yes (3)

Suburban/
Regional Bus Tram/Light Rail
Service Service (lines)
No Yes (2)
Yes No (N/A)
Yes No (N/A)
Yes No (N/A)
No Yes (5)

Subway Service

Regional/Commuter

(lines) Train Service (lines)
Yes (2) Yes (8)

Yes (3) Yes (1)
No (N/A) Yes (8)
No (N/A) Yes (5)

Yes (2) Yes (7)

Station Area
Density

High

High

High
Medium

High

Table 6. Japanese Stations
Suburban/
City Regional Bus Tram/Light Rail Subway Service Regional/Commuter Station Area
Station Name Population Urban Bus (lines) Service Service (lines) (lines) Train Service (lines) Density
Tokyo 13,220,000 Yes (10) Yes No (N/A) Yes (1) Yes (8) High
Nagoya 2,267,000 Yes (15) Yes No (N/A) Yes (2) Yes (9) High
Kyoto 1,473,746 Yes (15) Yes No (N/A) Yes (1) Yes (20) High
Kagoshima Chuo 605,855 Yes (3) Yes Yes (2) No (N/A) Yes (11) High
Hakata 1,483,000 Yes (24) Yes No (N/A) Yes (1) Yes (23) High
Fukushima 290,064 Yes (3) Yes No (N/A) No (N/A) Yes (5) High
Table 7. Dutch Stations

Station Name

City
Population

Amsterdam Central
Schiphol
Rotterdam Central

801,200
138,392
617,347

Urban Bus (lines)
Yes (8)
Yes (21)
Yes (6)

Suburban/
Regional Bus Tram/Light Rail
Service Service (lines)
Yes Yes (11)
Yes No (N/A)
Yes Yes (11)

Subway Service

Regional/Commuter

(lines) Train Service (lines)
Yes (3) Yes (20)
No (N/A) Yes (12)

Yes (2) Yes (16)

Station Area
Density

High
Medium
High
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Table 8.

South Korean Stations

Suburban/
City Regional Bus Tram/Light Rail Subway Service Regional/Commuter Station Area
Station Name Population Urban Bus (lines) Service Service (lines) (lines) Train Service (lines) Density
Seoul 10,580,000 Yes (26) Yes No (N/A) Yes (2) Yes (3) High
Yongsan 10,580,000 Yes (18) Yes No (N/A) Yes (1) Yes (7) High
Osong 663,745 Yes (N/A) Yes No (N/A) No (N/A) Yes (1) Low
Daejeon 1,539,154 Yes (18) Yes Yes (1) Yes (1) Yes (2) High
Table 9. Spanish Stations

Station Name
Madrid Atocha
Madrid Chamartin
Toledo
Ciudad Real
Cordoba Central
Seville Santa Justa

Antequera
Santa Ana

Maria Zambrano
(Malaga)

Zaragoza Delicias

Camp De
Tarragona

Barcelona Sants
Albacete

City
Population
3,234,000
3,234,000

83,108
74,011
325,453
703,021
45,854

568,507

702,090
134,085

1,620,943
172,472

Urban Bus (lines)
Yes (18)
Yes (3)
Yes (2)
Yes (3)
Yes (6)
Yes (6)
Yes (1)

Yes (8)

Yes (4)
Yes (4)

Yes (7)
Yes (3)

Suburban/
Regional Bus
Service

Yes
Yes
No
Yes
Yes
No
Yes

Yes

Yes
No

Yes
Yes

Tram/Light Rail
Service (lines)

No (N/A)
No (N/A)
No (N/A)
No (N/A)
No (N/A)
No (N/A)
No (N/A)

No (N/A)

No (N/A)
No (N/A)

No (N/A)
No (N/A)

Subway Service
(lines)

Yes (1)
Yes (2)
No (N/A)
No (N/A)
No (N/A)
No (N/A)
No (N/A)

No (N/A)

No (N/A)
No (N/A)

Yes (2)
No (N/A)

Regional/Commuter
Train Service (lines)

Yes (8)
Yes (6)
No (N/A)
Yes (3)
Yes (7)
Yes (9)
Yes (3)

Yes (3)

Yes (11)
Yes (4)

Yes (14)
Yes (7)

Station Area
Density

High
High
Medium

Medium
Medium
High
Medium

High

Medium
Low

High
Medium

suonels pe3o9|as Joj ejeq aAnduosaq 1y xipuaddy

LG



ainjsu| uolepodsuel] ejaulp

Table 10. Swedish Stations
Suburban/

City Regional Bus

Tram/Light Rail

Station Name Population Urban Bus (lines) Service Service (lines)

Stockhom Central 837,031 Yes (10) Yes No (N/A)

Gothenburg 509,847 Yes (12) Yes Yes (4)
Central

Malmo Central 303,873 Yes (8) Yes No (N/A)

Subway Service Regional/Commuter Station Area

(lines) Train Service (lines) Density
Yes (7) Yes (12) High
No (N/A) Yes (4) High
No (N/A) Yes (6) High

Table 11. Taiwanese Stations

Suburban/
City Regional Bus Tram/Light Rail
Station Name Population Urban Bus (lines) Service Service (lines)
Taipei 2,619,000 Yes (15) Yes Yes (2)
Taoyuan 369,770 Yes (8) Yes No (N/A)
Chiayi 34,330 Yes (2) Yes No (N/A)
Tainan 1,876,312 Yes (6) Yes No (N/A)

Station Area

Subway Service

Regional/Commuter

(lines) Train Service (lines) Density
Yes (2) Yes (2) High
No (N/A) No (N/A) Medium
No (N/A) No (N/A) Medium
No (N/A) No (N/A) High

Table 12. Turkish Stations

Suburban/
City Regional Bus
Population Urban Bus (lines) Service
4,388,620 Yes (7) No

1,074,000 Yes (1) No

Tram/Light Rail
Service (lines)

No (N/A)
Yes (2)

Station Name
Ankara Central
Konya Central

Station Area

Subway Service

Regional/Commuter

(lines) Train Service (lines) Density
Yes (1) Yes (6) Medium
No (N/A) No (N/A) High

Table 13. British Stations
Suburban/

City Regional Bus

Tram/Light Rail
Service (lines)

No (N/A)

Station Name Population

8,174,000

Urban Bus (lines) Service

St. Pancras Yes (14) Yes

Subway Service Regional/Commuter Station Area
(lines) Train Service (lines) Density

Yes (6) Yes (9) High
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Appendix A: Descriptive Data for Selected Stations 59

STATION WEBSITES

Brussels South
https://www.b-europe.com/Travel/Practical/Station%20information/Brussels%20Midi

Antwerpen Central
http://www.belgianrail.be/en/stations-and-train/search-a-station/6/antwerpen-centraal.
aspx

Liege-Guillemins
https://www.b-europe.com/Travel/Practical/Station%20information/Li%C3%A8ge-
Guillemins

Beijing South
http://www.chinatrainguide.com/beijing-railway-station/beijing-south.html

Tianjin
http://www.chinahighlights.com/china-trains/tianjin-east-railway-station.htm

Jinan West
http://www.chinahighlights.com/china-trains/jinan-west-railway-station.htm

Nanjing South
http://www.chinahighlights.com/china-trains/nanjing-south-railway-station.htm

Shanghai Honggiao
http://www.chinahighlights.com/china-trains/shanghai-honggiao-railway-station.htm

Paris North
https://www.raileurope.com/europe-travel-guide/france/paris/train-station/nord-train-
station.html

Charles de Gaulle Airport
https://www.raileurope.com/europe-travel-guide/france/paris/train-station/charles-de-
gaulle-train-station.html

Part Dieu
https://www.raileurope.com/europe-travel-guide/france/lyon/train-station/part-dieu.html

Lyon Saint Exupery
https://www.raileurope.com/europe-travel-guide/france/lyon/train-station/gare-de-lyon-
saint-exupery-tgv.html

Marseille Saint Charles
https://www.raileurope.com/europe-travel-guide/france/marseille/train-station/st-charles-
train-station.html
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Aix en Provence
https://www.raileurope.com/europe-travel-guide/france/aix-en-provence/train-station/
gare-aix-en-provence-tgv.html

Nimes
http://www.gares-sncf.com/fr/gare/frfni/nimes

Valence
http://www.gares-sncf.com/fr/gare/frvaf/valence

Berlin Central
https://www.raileurope.com/europe-travel-guide/germany/berlin/train-station/central-train-
station.html

Cologne Central
https://www.raileurope.com/europe-travel-guide/germany/cologne/train-station/cologne-
central-train-station.html

Frankfurt Central
https://www.raileurope.com/europe-travel-guide/germany/frankfurt/train-station/frankfurt-
main-train-station.html

Frankfurt am Main Airport
https://www.raileurope.com/europe-travel-guide/germany/frankfurt/train-station/frankfurt-
airport-train-station.html

Stuttgart Central
http://www.stgt.com/stuttgart/trans_main_station_eng.htm

Wurzburg Central
http://www.bahnhof.de/bahnhof-de/Wuerzburg_Hbf.html

Ingolstadt
http://www.bahnhof.de/bahnhof-de/Ingolstadt_Hbf.html

Fulda
http://www.bahnhof.de/bahnhof-de/Fulda.html

Roma Termini
https://www.raileurope.com/europe-travel-guide/italy/rome/train-station/termini-train-
station.html

Naples Central
https://www.raileurope.com/europe-travel-guide/italy/naples/train-station/naples-central-
train-station.html
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Bologna Central
http://www.bolognawelcome.com/en/tourist-guide/getting-here-around/params/
CategorieLuoghi_28/Luoghi_209/ref/Bologna%20Central%20Station

Verona Porta Nuova
http://www.grandistazioni.it/cms/v/index.jsp?vgnextoid=53a37cc824bdb110VgnVCM1000
003f16f90aRCRD

Milano Central
https://www.raileurope.com/europe-travel-guide/italy/milan/train-station/milan-central-
train-station.html

Tokyo
http://www.jreast.co.jp/e/stations/e1039.html

Nagoya
http://kikuko-nagoya.com/html/nagoya-station.html

Kyoto
http://www.kyoto-station-building.co.jp/english/

Kagoshima Chuo
http://www.japanvisitor.com/japan-train-stations/kagoshima-chuo-station

Hakata
http://yokanavi.com/eg/landmark/index/46

Fukushima
http://www.jreast.co.jp/e/stations/e1352.html

Amsterdam Central
http://www.amsterdam.info/central-station/

Schiphol
http://www.schiphol.nl/Travellers/ToFromSchiphol/PublicTransport/ByTrainDomestic.htm

Rotterdam Central
https://www.b-europe.com/Travel/Practical/Station%20information/Rotterdam%20
Centraal

Seoul
http://english.visitkorea.or.kr/enu/SI/SI_EN_3 1 1_1.jsp?cid=1265888

Yongsan
http://english.visitkorea.or.kr/enu/SI/SI_EN_3 1 1 _1.jsp?cid=1357936
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Osong
https://en.rail.cc/osong-station/cheongju/station/13858/2005

Daejeon
http://english.visitkorea.or.kr/enu/SI/SI_EN_3 1 1 _1.jsp?cid=1903068

Madrid Atocha
https://www.raileurope.com/europe-travel-guide/spain/madrid/train-station/atocha-train-
station.html

Madrid Chamartin
https://www.raileurope.com/europe-travel-guide/spain/madrid/train-station/madrid-
chamartin-train-station.html

Toledo
http://www.adif.es/AdifWeb/estacion_mostrar.jsp?pes=informacion&t=Virtual&pag=conoc
er&i=es ES&e=92102

Ciudad Real
http://www.adif.es/es_ES/infraestructuras/estaciones/37200/informacion_000054.shtml

Cordoba Central
https://www.raileurope.com/europe-travel-guide/spain/cordova-/train-station/cordova-
train-station.html

Seville Santa Justa
http://www.adif.es/es_ES/infraestructuras/estaciones/51003/informacion_000061.shtml

Antequera Santa Ana
http://www.adif.es/es_ES/infraestructuras/estaciones/2003/informacion_000016.shtml

Maria Zambrano (Malaga)
http://www.adif.es/es_ES/infraestructuras/estaciones/54413/informacion_000240.shtml

Zaragoza Delicias
http://www.adif.es/es_ES/infraestructuras/estaciones/4040/informacion_000020.shtml

Camp De Tarragona
http://www.adif.es/es_ES/infraestructuras/estaciones/4104/informacion_000021.shtml

Barcelona Sants
http://www.adif.es/es_ES/infraestructuras/estaciones/71801/informacion_000097.shtml

Albacete
http://www.adif.es/es_ES/infraestructuras/estaciones/60600/informacion_000073.shtml
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Stockholm Central
http://www.dinstation.se/stockholms-centralstation/

Gothenburg Central
http://www.stationsinfo.se/station/goteborgcentral/

Malmo Central
http://www.dinstation.se/malmo-centralstation/

Taipei
http://www.metro.taipei/

Taoyuan
http://service.tra.gov.tw/en/CP/11434/Taoyuan.aspx

Chiayi
http://service.tra.gov.tw/en/CP/11434/Chiayi.aspx

Tainan
http://service.tra.gov.tw/en/CP/11434/Tainan.aspx

Ankara Central

http://www.turkeytravelplanner.com/go/CentralAnatolia/Ankara/trans/gar.html

St. Pancras
http://stpancras.com/
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APPENDIX B: INTERVIEWEES

California High-Speed Rail Authority
Dan Hoyt, Station Area Planning
Michelle Boehm, Southern California Liaison, California High Speed Rail Authority

Caltrans and related

Kate White, Deputy Secretary, Environmental Policy and Housing Construction, Caltrans

Allison Joe, Deputy Director, California Strategic Growth Council
Kelly Eagan, Transit Connectivity Project Manager, Caltrans

Chris Ratekin, Chief, Transit Planning Branch Office of Community Planning

Los Angeles and related

Jenna Hornstock, Director, Union Station Master Plan, Los Angeles County Metropolitan
Transportation Authority

Don Sepulveda, Executive Officer, Regional Rail, Los Angeles County Metropolitan
Transportation Authority

Hasan lkharta, Executive Director, Southern California Association of Governments

Roderick Diaz, Director of Planning and Development, Southern California Regional Rail
Authority

Miles Mitchell, Coordination Planning, Los Angeles Department of Transportation
Elissa Konove, Deputy Executive Director, SCRRA

Fresno and related

John Downs, Planning Division Manager, Department of Transportation/FAX
Dan Hoyt, PB Consult

Barbara Steck, Deputy Director, Fresno Council of Governments

Wilma Quan-Schecter, Urban Planning Specialist, City of Fresno

Scott Mozier, Public Works Director, City of Fresno

City of Gilroy and related

Tammy Brownloe, President, Economic Development Corporation, City of Gilroy
Valerie Negrete, Planner, City of Gilroy

Christie Abrams, Gilroy Community Development Director, City of Gilroy

Rick Smelser, Director of Public Works, City of Gilroy

Henry Servine, Transportation Engineer, City of Gilroy

Lee Butler, Development Center Manager, City of Gilroy

Mike Gallant, Transit Planner, Monterey-Salinas Transit

Steven Fisher, Transportation Planner, Santa Clara Valley Transportation Authority
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ABBREVIATIONS AND ACRONYMS

ARRA
CAHSRA
CALSTA
CRH
EMT
FAX
GDP
HSR
JPA
LACMTA
LADOT
OCTA
OMA
RCTP
SCAG
SCRIP
SCRRA
SEZ
SOM
SR
THSR
TIGER
USDOT
VTA

American Recovery and Reinvestment Act
California High Speed Rail Authority

California State Transportation Agency

China Railway High-Speed

Empresa Malaguefia de Transportes

Fresno Area Express

Gross Domestic Product

High Speed Rail

Joint Powers Authority

Los Angeles County Metropolitan Transportation Authority
Los Angeles Department of Transportation

Orange County Transportation Authority

Office of Metropolitan Architecture

Regional Connector Transit Project

Southern California Association of Governments
Southern California Regional Interconnector Project
Southern California Regional Railroad Authority
Special Economic Zone

Skidmore, Owings and Merrill

State Route

Taiwan High Speed Rail

Transportation Investment Generating Economic Recovery
United States Department of Transportation

Valley Transportation Authority
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