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Small collection of homes: population 10-100

Village Rural in character.

Population less than 10,000.
Urban area Defined by land use? E.g. 75% built up; by function?
Town Larger than a village but smaller than a city

With town charter.

Less than 100,000 population.
City Legal status in some countries. Over 100,0007?
Conurbation Urban area incorporating adjacent centres e.g. former free-standing towns and villages. After Geddes 1915

Metropolis Large urban agglomeration, usually over 1 million

Urban metropolis over 10 million
Megalopolis Chain of adjacent metropolitan areas.

World or global city A global centre for finance, culture, political influence.
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Perspectives about the Urban Spatial Structure: From Dichotomy to Continuum
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Demographic Transition
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World’s Largest Cities, 1850
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World’s Largest Cities, 1900
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Population, Selected Units, 1880-2009
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Global Population (1950-2010) and Growth Scenarios, 2010-2050
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World Urban Population, 1950-2015 with Projections to 2050 (in billions)
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World Urban Population and Share of Population Urbanized
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Metropolitan Areas of More than 12 Million Inhabitants, 2015
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Cities of more than 8 million, 1950-2010




World's Largest Cities, 1850
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World’s Largest Cities, 2015
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World’s Largest Coastal Cities, 2015
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Percentage of Urban Population by Region, 1950-2030

Asia

Latin America
North America
Europe

Africa

World

o

10 20 30 40 50 60 70 80

Copyright © 1998-2021, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra University. For personal or classroom use ONLY. This material (including graphics) is not public domain and cannot be
published, in whole or in part, in ANY form (printed or electronic) and on any media without consent. This includes conference presentations. Permission MUST be requested prior to use.

1950
= 1975
m 2000
m 2030

90



Urban Population by Region, 1950-2030 (in millions)
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Cities and Connectivity

Function Main Mode Nexus
Trade

Production and Water transport. Port terminals.
Distribution Railways Heavy industries.
Highways Rail terminals and railyards.
Manufacturing clusters.
Distribution clusters.

Mobility and Highways Central stations.
Accessibility Transit Shopping districts.

Transactions Telecommunications Financial / management districts.
Air transport
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Cities and Connectivity

Production and Distribution _
Port districts. Air link @ @ AirportDistrict | Heavy Industries

Heavy industries.
Railyards.
Manufacturing clusters.
Distribution clusters.

Mobility and Accessibility

Central / transit stations.
Shopping districts.
Airport districts.

Transactions

Financial / management districts.

Built area === Road / transit link
Connectivity node === Rail link

@ Economicnode === Maritime link

Logistics Zone;
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Transportation, Urban Form and Spatial Structure
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Urban Spatial Structure
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Types of Urban Spatial Structures
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One Hour Commuting According to Different Urban Transportation Modes
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Evolution of the Spatial Structure of a City
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Possible Urban Mobility Patterns
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Evolution of Transportation and Urban Form in North American and European Cities

North America Europe

0. 9

. | - Walking-horsecar era (1800-1890) Il - Automobile era (1920-1945) — — - Streetcar line
] 11 - Streetcar era (1890-1920) bl IV - Highway era (1945-) — Highway
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Evolution of Transportation and Urban Form in European Cities (to be redesigned)

I Built up area prior to introduction of mechanical transport
I Development consequent on steam railways

[ Development consequent on tramways

[_1 Development consequent on motor buses

1 Development consequent on private car
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Evolution of Urban Densities in North America and Europe

North America Europe
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Urban Transport Development Paths
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Population DenS|ty of the World's Largest Metropolitan Areas, 2012

People per square km, 2012
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Population Density by Distance from City Center, Selected Cities
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American Population Living in Metropolitan Areas and Their Central Cities and
Suburbs, 1910-2010 (%)
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Share of Housing Units Equipped with Air Conditioning by Year of Construction, United
States, 2015

2010 to 2015
2000 to 2009
1990 to 1999
1980 to 1989
1970 to 1979
1960 to 1969

1950 to 1959

Before 1950

o
X

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Use central air-conditioning equipment = Use individual air-conditioning units = Do not use air-conditioning equipment
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Share of Housing Units Equipped with Air Conditioning by Region in the United States,

1980-2015
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Density and Car Use in North American Cities, 1991
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S,
Density and Car Use in Selected Global Cities, 2000s
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Service Attributes of Urban Transportation Modes

Speed (km/hr)
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Private car on freeway
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= Average speed

Light rapid transport system

Urban railway
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Bus on conventional road network
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Urban Modes and Distance Decay

Number of trips
A

Cycling and walking

Motorized

A B C Distance

Copyright © 1998-2021, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra University. For personal or classroom use ONLY. This material (including graphics) is not public domain and cannot be
published, in whole or in part, in ANY form (printed or electronic) and on any media without consent. This includes conference presentations. Permission MUST be requested prior to use.



Performance by Urban Transport Mode

Performance Index
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Type IV - Traffic Limitation
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Transportation and the Urban Spatial Structure
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Street Network Types

|66 7

I~ N7

Conventional Grid Curvilinear Loop Pattern & Conventional
Pattern (c 1900) Beginning of Cul-de-Sacs (1930-1950) Cul-de-Sac Pattern
(since 1950)
—— Arterial road =~ —— Local street

Copyright © 1998-2021, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra University. For personal or classroom use ONLY. This material (including graphics) is not public domain and cannot be
published, in whole or in part, in ANY form (printed or electronic) and on any media without consent. This includes conference presentations. Permission MUST be requested prior to use.



- .
Scale and Urban Spatial Structure
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The Rationale of a Ring Road
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Suburban Development along a Highway Interchange
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Transportation, Activity Systems and Land Use
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Transportation, Activity Systems and Land Use
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Formal and Functional Land Use
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Land Use Footprint in Selected Central Areas
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Types of Urban Expansion
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Relationships between Land Uses
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Transport Infrastructure and Activity Location
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Transportation / Land Use Interactions
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The Transport / Land Use System
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Von Thunen's Regional Land Use Model
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Inference of Von Thunen’s Model to the Continental United States
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2. Crops ranked by rent paying ability 3. No terrain variation
3. No terrain or climatic variation 4. Climatic variation considered
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Burgess’ Urban Land Use Model

Chicago, 1920s Model
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Sector and Nuclei Urban Land Use Models
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The Hybrid Land Use Model: Transportation and the Formation of Urban Landscapes
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Basic Land Economics
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Land Rent and Land Use
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Land Rent Theory and Rent Curve
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Contemporary Modifications of the Land Rent Theory
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Cellular Automata Land Use Dynamics
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Basic Urban Dynamics
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Dynamics of Urban Change
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Transit Technology and Urban Development, Late 19th — Early 20th Century
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Suitability of Travel Modes

Limitations

Most Appropriate Uses

Fixed Route Transit
Paratransit

Auto driver

Ridesharing

Vehicle Rentals

Motorcycle

Telecommuting

Requires physical ability.

Limited distance and carrying capacity.
Difficult or unsafe in some areas.
Requires bicycle and physical ability.
Limited distance and carrying capacity.
Relatively high cost per mile.

Destinations and times limited.

High cost and limited service.
Requires driving ability and automobile.
High fixed costs.

Requires cooperative automobile driver.
Consumes driver’s time for deviations.

Requires convenient and affordable vehicle rentals services.

Requires riding ability and motorcycle.
Average fixed costs.
Requires IT equipment and skills.

Short trips by physically able people.

Short to medium length trips by physically able people on
suitable routes.

Infrequent trips over short and medium distance.
Short to medium distance trips along busy corridors.
Travel for disabled people.

Travel by people who can drive and afford an automobile.

Trips that the driver would take anyway (commuting).

Occasional use by drivers who do not own an automobile.

Travel by people who can ride and afford a motorcycle.

Alternative to some types of trips.
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Space Required per Passenger on Road Transport Modes
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Largest Subway Systems in the World by Annual Ridership, c2010 (in millions)
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World’s Main Subway Systems, ¢2010
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Mean Travel Time to Work for Selected American Cities (in minutes), 1980-1990
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Components of an Urban Transit System
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Distance between Access Points to Public Transit

Bus (express) -

Bus (conventional)

Metro / Subway -

0 2 4 6 8 10
Kilometers

Copyright © 1998-2021, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra University. For personal or classroom use ONLY. This material (including graphics) is not public domain and cannot be
published, in whole or in part, in ANY form (printed or electronic) and on any media without consent. This includes conference presentations. Permission MUST be requested prior to use.

12



-
Private Vehicle and Public Transport Market Share, 1990/91
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Trips by Public Transport in the United States, 1903-2018
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Transit and Urban Form

Adaptive Cities Adaptive Transit Hybrids
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Transit and Urban Land Use Impacts
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Accessibility along a Transit Line
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Types of Urban Movements
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Average Commuting Time (One Way), Selected Metropolitan Areas
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Income and Urban Transport Demand
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Main Purposes of Passenger Trips in the United States, 2001
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Average Annual Person Trips per Household by Trip Purpose, United States, 1983-

2017

4,000

3,500
3,000
2,500

2,000

1,500

1,000
500

1983 1990 1995 2001 2009 2017

Copyright © 1998-2021, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra University. For personal or classroom use ONLY. This material (including graphics) is not public domain and cannot be
published, in whole or in part, in ANY form (printed or electronic) and on any media without consent. This includes conference presentations. Permission MUST be requested prior to use.

o

m Other

m Social / Recreation

® Education
Personal

= Shopping

= Business (Work)

m Work Related



Main Purposes of Transit Trips in the United States, 2007

1%

9%

7%

59%

11%

Copyright © 1998-2021, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra University. For personal or classroom use ONLY. This material (including graphics) is not public domain and cannot be
published, in whole or in part, in ANY form (printed or electronic) and on any media without consent. This includes conference presentations. Permission MUST be requested prior to use.

= Work
School
Social
Shopping

= Medical

= Personal/Other



Typical Activity Space of an Urban Working Adult
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Urban Travel by Purpose and by Time of the Day in a North American Metropolis
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Time of Departure for Home to Work Trips, United States
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Typical Car and Truck Trips Distribution by Time of the Day
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Weekly Distribution of Transit Scheduled Trips and Uber Pickups, Los Angeles
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Typical Truck Trips Distribution by Time of the Day
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International Journey to Work Travel Times by Population Density, 1990
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Home-to-Work Trips Modes, United States, 1985-2016
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Modal Split, Journey to Work Trips, Selected Cities
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Mobility Gaps in Urban Areas
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Daily Person Miles of Travel per Person by Age and Gender, 2017
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Work-Related Mobility in the United States
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Percentage of Workers Using Public Transportation, Selected Urban Areas, 2000
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Source of Revenue for Some American Transit Systems, 2008
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Urban Mobility Index, 2017
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Percentage of Households by Number of Vehicles, 1960-2017
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Land Area Consumed by the Car in Selected Countries, 1999
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Central Business District Monthly Parking Rate, 2011
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Geographical Paradoxes behind Urban Transport Problems
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Factors Contributing to the Growth of Driving in the United States
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Automobile Dependency, Space / Time Relationships and Modal Choice
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The Vicious Circle of Congestion

Congestion

Growth in length and Pressures to increase
number of movements capacity

Urban sprawl incited New capacity

Lower friction to
mobility

Copyright © 1998-2021, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra University. For personal or classroom use ONLY. This material (including graphics) is not public domain and cannot be
published, in whole or in part, in ANY form (printed or electronic) and on any media without consent. This includes conference presentations. Permission MUST be requested prior to use.



- .
Traffic Index, Selected Metropolitan Areas
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100 Most Congested Highway Intersections in the United States, 2006
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Average Number of Hours of Delay per Auto Commuter per Year, Selected American

Cities, 1982-2017

140
120
/
80
60
/ ——
j—ﬂ
20
AN MO I IO O I 00 O O «— AN MO I IO O I 0 0O © «— AN OO & IO © I~ 0 OO O «—M AN MO T OB O© M~
0O O 0O 0O O 0O W O O O O O O O O O O OO O O O O O O O O O © ™ ™ ™ ™ ™ T T xT—
D O O O O OO O O OO O OO O O OO O O OO O O O O O O O O O O O O O O o o o o o
™ Y YT YT O OYT O OYT O OYT O OYT O OYT YT OY™T O OYT OYT O OYTE O OYT O v — AN AN AN AN AN AN AN AN AN AN AN SN NN SN SN AN

Copyright © 1998-2021, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra University. For personal or classroom use ONLY. This material (including graphics) is not public domain and cannot be
published, in whole or in part, in ANY form (printed or electronic) and on any media without consent. This includes conference presentations. Permission MUST be requested prior to use.

—Los Angeles
——San Francisco
Chicago
New York
—Phoenix
—Miami
—Atlanta
Washington
—Dallas / Fort Worth



.
Travel Time Index per Year, Selected American Cities, 1982-2017
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City Size and Travel Time Index, United States, 1982-2017
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Home-to-Work Commute Profile, United States, 1977-2017
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Average Daily Commuting Time, selected Countries, 2015 (in minutes)
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Urban Density and Driving Speed, Selected Global Cities
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GDP Per Capita and Congestion Index, Selected Cities
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Traffic Conditions in Major American Cities, 1982-2003 (2011 data inconsistent)
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Parking Accumulation by Land Use by Time of the Day
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Major Sources of Recurring and Non-Recurring Congestion

Congestion in the United States (hours by
Cause)
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Average Hourly Traffic on George Washington Bridge, 2016
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Transit Use and Car Ownership in Selected Cities, 1993
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Farebox Recovery Ratio, Selected Transit Systems
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Source of Revenue for Bus Operations, Europe, 2002
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Fare Recovery Ratio of Selected Public Transit Systems, United States, 2010
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Transit Fare for the New York Subway, 1904-2015 (inflation adjusted)
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Challenges of Urban Transit
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