URP3O0I

URBANISATION
AND
POPULATION
STUDIES

@

Course video is available on our app

lanetonline.com



Course Code: URP 301
Course Title: Urbanisation and Population Studies

Course Unit: 2 Units

Series 1: Concepts and Integration of Transportation Planning

Series 2: Methodologies, Techniques, and Models in Traffic and Transportation Planning
Series 3: Traffic, Parking, and Accident Surveys in Urban Areas

Series 4: Principles and Analytical Techniques of Urban Traffic Planning and Design
Series 5: Studio Applications in Traffic and Transportation Planning

Here is the proposed outline for Series 1:

Part 1 Fundamentals of transportation planning

Definition and scope of transportation planning
Obijectives of transportation planning in‘urban«and regional contexts
Relationship between transportation planning and.land use

Part 2 Integration of transportation planning with development functions

Transportation and economic development
Transportation and social development
Transportation and environmental sustainability

Part 3 Transportation planning within urban systems

Role of transportation in shaping urban form and growth
Interaction between transportation networks and land use patterns
Case examples of integrated urban transportation planning

Part 4 Challenges and prospects of integrated transportation planning

Common challenges in integrating transportation with land use and development
Emerging trends and innovations in transportation planning
Prospects for sustainable and inclusive transportation systems

Introduction

Transportation is central to the functioning of modern cities and regions. Every journey we
make, whether to school, work, or leisure, depends on systems that have been carefully
planned to connect people, goods, and services. Without effective transportation planning, cities
would struggle with congestion, inefficiency, and poor integration with land use. This Series sets
the foundation for your study of traffic and transportation planning by introducing the concepts
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and integration of transportation planning, showing how it links with development and other land
use functions.

The aim of this Series is to equip you with the knowledge of fundamental transportation planning
concepts and to help you analyse how transportation systems integrate with economic, social;
and environmental development functions.

We shall commence this Series by exploring the fundamentals of transportation planning,
including its definition, scope, objectives, and relationship with land use. Next, we will examine
how transportation planning integrates with development functions such as economic growth,
social progress, and environmental sustainability. Following that, we will consider transportation
planning within urban systems, focusing on its role in shaping urban form and land use patterns,
supported by case examples. Finally, we will wrap up by discussing the challenges and
prospects of integrated transportation planning, highlighting emerging trends and sustainable
approaches.

Series Learning Outcomes
Upon completing this Series, you should be able to:

SLO 1.1 define the concept and scope of transportation planning,

SLO 1.2 explain the objectives of transportation planning in urban and regional contexts,

SLO 1.3 analyse the relationship between transportation planning and land use,

SLO 1.4 describe how transportation planning integrates with economic development,

SLO 1.5 explain the role of transportation.in social development,

SLO 1.6 evaluate the importance of transportation planning for environmental sustainability,

SLO 1.7 analyse the role of transportation in shaping urban form and growth,

SLO 1.8 examine the interaction between transportation networks and land use patterns,

SLO 1.9 appraise case examples of integrated urban transportation planning,

SLO 1.10 identify common challenges in integrating transportation with land use and
development,

SLO 1.11 evaluate.emerging trends and innovations in transportation planning, and

SLO 1.12 propose prospects for'sustainable and inclusive transportation systems.

1.1 Fundamentals of Transportation Planning

Transportation planning is a vital aspect of urban and regional development. Transportation
planning refers to the process of designing and managing systems that enable the movement
of people and goods efficiently, safely, and sustainably. It involves anticipating future travel
needs, allocating resources, and integrating transport systems with land use and development
goals.

Fill in the blank: Transportation planning refers to the process of designing and managing
systems that enable the movement of and goods efficiently.

1.1.1 Definition and scope of transportation planning

-
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The scope of transportation planning extends beyond roads and vehicles. It includes public
transport systems, pedestrian walkways, cycling infrastructure, and freight networks. Effective
planning ensures accessibility, reduces congestion, and supports economic growth.

Fill in the blank: The scope of transportation planning includes public transport systems,
pedestrian walkways, cycling infrastructure, and networks.

Integrated
Networks for a 2 L
Sustainable Future | |

’ ‘ |
Road Networks Neterted Public Transport Pedesrian Cycling Freight Networks -
Paths Routes |

Connecting C-ommunities, Enhancing Livalaility, Driving Driving
_Economic Growth

[ Blue - Urban Mobility (] Green Sustainability

Febraary 5,
Diagram showing the scope of transportation planning (roads, public transport, pedestrian
paths, cycling routes, freight networks).

Figure 1.1: Scope of transportation planning
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1.1.2 Objectives of transportation planning in urban and regional contexts

The objectives of transportation planning include improving mobility, ensuring safety, reducing
travel costs, and promoting sustainability. In urban contexts, it aims to reduce congestion and
enhance accessibility, while in regional contexts it supports connectivity between towns and
rural areas.

Fill in the blank: In regional contexts, transportation planning supports between
towns and rural areas.

Objective Strategic Goal Implementation Outcome
Mobility & Enhance Reducing barriers for all usersto reach jobs,
Accessibility Movement education, and services, regardless of their

mode of transit.

Safety & Optimise Flow Utilizing data-driven design to reduce ftraffic
Efficiency accidents and minimize congestion-related
delays.
Travel Costs Economic Viability Lowering both the direct financial cost for users
and the indirect "opportunity cost" of time spent
in transit.

Sustainability Environmental Prioritizing low-carbon transit options (like rail
Stewardship and cycling) to reduce the carbon footprint and

urban heat islands.

Regional Network Bridging the gap between urban centers and
Connectivity Integration rural peripheries to ensure balanced economic
development across regions.

Box 1.1: Objectives of transportation planning

Improve mobility and accessibility
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Ensure safety and efficiency
Reduce travel costs
Promote sustainability
Support regional connectivity

1.1.3 Relationship between transportation planning and land use

Land use refers to the way land is allocated for different purposes such as housing, industry,
commerce, and recreation. Transportation planning and land use are closely linked, as transport
systems influence where people live, work, and shop. Conversely, land use decisions determine
travel demand and the need for transport infrastructure.

Fill in the blank: Transportation planning and are closely linked, as transport
systems influence where people live, work, and shop.
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Plate 1.1: Relationship Between Transportion Planning
and Land Use

Traditional Zoning 2. Integrated Urban Planning

Creates
Complete, Connected Communities
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b Development

Connecting F;eople, Places, & Opportunities for Sustainable
__ Urban Growth

[ Blue - Mban Moblity[—] - Land Use & livability

a SIS
February 5. 2026

Image showing the relationship between land use and transportation (e.g., residential areas
connected to workplaces and shopping centres by transport networks).
Plate 1.1: Relationship between transportation planning and land use

Pilot questions 1.1

Define transportation planning.

State two elements included in the scope of transportation planning.
Mention one objective of transportation planning in urban contexts.
What is the relationship between transportation planning and land use?
Give one example of how land use decisions influence travel demand.
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1.2 Integration of Transportation Planning with
Development Functions

Transportation planning does not exist in isolation. It is closely tied to broader development
functions that shape societies and economies. Effective integration ensures that transport
systems contribute positively to economic growth, social well-being, and environmental
sustainability.

Fill in the blank: Effective integration ensures that transport systems contribute positively to
economic growth, social well-being, and sustainability.

1.2.1 Transportation and economic development

Economic development refers to improvements in income, employment, and productivity
within a society. Transportation planning supports economic development by facilitating trade,
reducing travel costs, and improving access to markets. Efficient transport systems attract
investment and stimulate industrial growth, making cities and regions more competitive.

Fill in the blank: Transportation planning supports economic development by facilitating trade,
reducing travel costs, and improving access to

-
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Figure 1.2: Transportation and Economic
Development
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February 5, 2023

Diagram-showing the link between transportation planning and economic development (trade,
investment, industrial growth, competitiveness).
Figure 1.2: Transportation and economic development

1.2.2 Transportation and social development

Social development refers to improvements in education, healthcare, housing, and overall
quality of life. Transportation planning contributes to social development by enhancing
accessibility to schools, hospitals, and recreational facilities. It also promotes social inclusion by
connecting disadvantaged communities to opportunities.
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Fill in the blank: Transportation planning contributes to social development by enhancing
accessibility to schools, hospitals, and facilities.

— 7 : M

Plate 1.2: Transportation and Social Development
—— Connecting Communities for a Better Future ——
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Image showing people accessing schools, hospitals, and recreational centres through improved
transport systems.
Plate 1.2: Transportation and social development

1.2.3 Transportation and environmental sustainability

Environmental sustainability refers to practices that protect natural resources and reduce
negative impacts on the environment. Transportation planning plays a key role by promoting
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public transport, cycling, and walking, which reduce emissions and congestion. Sustainable
transport strategies also include the use of renewable energy and eco-friendly infrastructure.

Fill in the blank: Transportation planning plays a key role in environmental sustainability by
promoting public transport, cycling, and .

Strategy Environmental Benefit Impact Area
Active & Public Promotes walking, cycling, and high-capacity Resource
Transit public transport to reduce reliance on private Efficiency
vehicles.
Emission Implements low-emission zones and optimizes Air Quality
Reduction traffic flow to decrease greenhouse gas output

and air pollutants.

Renewable Encourages the transition.to electric vehicle (EV) Energy
Energy fleets and solar-powered transit infrastructure. Transition
Eco-friendly Uses permeable materials for roads and Ecosystem
Infrastructure integrates green corridors to manage runoff and Health
urban heat.
Congestion Emphasizes "Transit-Oriented Development" Land
Management (TOD) to reduce the need for long-distance Preservation

motorized travel.

Box 1.2: Transportation and environmental sustainability

Promotes public transport, cycling, and walking
Reduces emissions and congestion
Encourages renewable energy use
Supports eco-friendly infrastructure

-
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Pilot questions 1.2

How does transportation planning support economic development?

State one way transportation contributes to social development.

What is environmental sustainability in the context of transportation planning?
Mention one strategy that promotes environmental sustainability in transport systems.
Why is integration of transportation planning with development functions important?

1.3 Transportation Planning within Urban Systems

Urban systems are complex networks of people; activities, and infrastructure. Urban systems
refer to the interconnected structures and functions that make up cities, including housing,
commerce, industry, and transport. Transportation planning plays a central role in shaping these
systems by influencing-how cities grow, how people move, and how resources are distributed.

Fill in the blank: Transportation planning plays a central role in shaping urban systems by
influencing how:cities , how people move, and how resources are distributed.

1.3.1 Role of transportation in shaping urban form and growth

Transportation systems determine the physical layout of cities. Roads, railways, and transit
corridors guide where housing, businesses, and industries are located. Well-planned transport
networks encourage compact and efficient urban growth, while poorly planned systems can lead
to sprawl and congestion.

Fill in the blank: Well-planned transport networks encourage compact and efficient urban
growth, while poorly planned systems can lead to

-
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Figure 1.3: Role of Transportation in Shaping
Shaping Urban Form and Growth
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February 5, 2026
Diagram-showing how transport networks influence urban form (compact growth versus urban
sprawl).
Figure 1.3: Role of transportation in shaping urban form and growth

1.3.2 Interaction between transportation networks and land use patterns

Land use patterns describe how land is allocated for residential, commercial, industrial, and
recreational purposes. Transportation networks and land use are interdependent. For example,
new roads or transit lines increase accessibility, which attracts development. Conversely, land

)
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use decisions such as building new housing estates or shopping centres create demand for
transport services.

Fill in the blank: Transportation networks and are interdependent, as accessibility
attracts development and land use decisions create demand for transport.

UL

mY,:

Plate 1.3: Interaction Between Transportation
Networks and Land Use Patterns
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Image showing interaction between land use and transport networks (housing estates
connected to shopping centres and workplaces).
Plate 1.3: Interaction between transportation networks and land use patterns

1.3.3 Case examples of integrated urban transportation planning
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Case studies help illustrate how transportation planning works in practice. Cities such as
Curitiba in Brazil and Singapore have successfully integrated transport with land use, resulting
in efficient, sustainable urban systems. In Africa, cities like Addis Ababa and Lagos are
experimenting with bus rapid transit and rail systems to improve accessibility and reduce
congestion. These examples show that integrated planning can transform urban systems into
more liveable and productive spaces.

Fill in the blank: Cities such as Curitiba and Singapore have successfully integrated transport

with

, resulting in efficient, sustainable urban systems.

City & System

Strategic Innovation

Key Impact

Curitiba,
Brazil (BRT)

Land-Use Integration: Pioneer of
the Bus Rapid Transit (BRT) "trinary”
road system, where high-density
zoning follows transit axes.

Transformed the city into a
global model for high-capacity
transit without the cost of a
subway.

Singapore
(LTA
Masterplan)

Compact Growth: Strict vehicle
ownership controls paired with a
high-density,-rail-centric urban
layout.

Achieved one of the highest
public transport usage rates in
the world through "value-
driven" transit.

Addis Ababa,
Ethiopia (LRT)

Regional Accessibility: Sub-
Saharan Africa’s first electrified Light
Rail Transit (LRT) system, crossing
the city's heart.

Improved north-south and east-
west connectivity for thousands
of commuters daily at
subsidized rates.

Lagos, Nigeria
(LAMATA BRT)

Congestion Mitigation: Introduction

of dedicated bus lanes and regulated

ticketing on high-traffic corridors like
Ikorodu Road.

Reduced travel times by up to
30% and provided a safer,
more predictable alternative to
informal "Danfo" buses.

Box 1.3: Case examples of integrated urban transportation planning

Curitiba, Brazil: integrated bus rapid transit with land use planning

-
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Singapore: compact growth supported by efficient public transport
Addis Ababa, Ethiopia: light rail system improving accessibility
Lagos, Nigeria: bus rapid transit reducing congestion

Pilot questions 1.3

What are urban systems?

How do transport networks influence urban form and growth?

Explain the interaction between transportation networks and land use patterns.
Give one example of a city that has successfully integrated transport with land use.
Why are case studies important in understanding urban transportation-planning?

1.4 Challenges and Prospects of Integrated
Transportation Planning

Integrated transportation planning is essential for building sustainable and inclusive cities.
However, it faces several challenges that limit its effectiveness. At the'same time, there are
promising prospects and innovations that can help overcome these barriers. In this Part, we will
examine the common challenges, explore e€merging trends, and consider the future prospects of
integrated transportation planning.

Fill in the blank: Integrated transportation planning is. essential for building sustainable and
cities.

1.4.1 Common challenges in integrating transportation with land use and
development

One of the major challenges is congestion, which occurs when transport demand exceeds
capacity, leading to delays and inefficiency. Another challenge is funding constraints, as many
cities struggle to finance large-scale infrastructure projects. Weak institutional coordination
between transport and land use agencies also hampers integration. Additionally, rapid
urbanisation often outpaces planning efforts, resulting in informal settlements and inadequate
transport services.

Fill in the blank: One of the major challenges in integrated transportation planning is
, which occurs when transport demand exceeds capacity.
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Figure 1.4: Common Challenges in Integrated
Transportation Planning
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Diagramrshowing common challenges in integrated transportation planning (congestion, funding

constraints, weak coordination, rapid urbanisation).
Figure 1.4: Common challenges in integrated transportation planning

1.4.2 Emerging trends and innovations in transportation planning

Emerging trends refer to new approaches and technologies that improve transportation
systems. Examples include smart mobility solutions such as intelligent traffic management, ride-
sharing platforms, and electric vehicles. Innovations in public transport, such as bus rapid transit
and light rail systems, are also helping cities manage growth sustainably. Digital tools for data
collection and analysis allow planners to forecast demand more accurately and design
responsive systems.
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Fill in the blank: Innovations in public transport such as bus rapid transit and
systems are helping cities manage growth sustainably.

'

/1

WV

Figate 1.4: Emerging Trends and Innovations in
Transportation Planning

1. Electric & Autonoious Vehicles 2, Shared Moblity & (Moblity-as-Servaice)
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Februarv 5.2026
Image showing examples of emerging trends in transportation planning (electric buses, ride-

sharing, intelligent traffic systems).
Plate 1.4: Emerging trends and innovations in transportation planning

1.4.3 Prospects for sustainable and inclusive transportation systems

The future of integrated transportation planning lies in building systems that are both
sustainable and inclusive. Sustainable transportation minimises environmental impact by
reducing emissions and promoting renewable energy. Inclusive transportation ensures that all

)
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social groups, including disadvantaged communities, have access to affordable and reliable
mobility. With proper policies, investment, and innovation, African cities and others worldwide

can achieve transport systems that support economic growth, social equity, and environmental
protection.

Fill in the blank: Inclusive transportation ensures that all social groups have access to affordable
and reliable

Pillar Future Prospect & Impact Strategic
Importance
Environmental Transitioning to zero-emission fleets (electric Decarbonisation
Sustainability and hydrogen) and expanding active mobility

(walking/cycling) to meet COP30 targets.

Social Inclusivity Designing "People-Centred" systems that Equitable Access
ensure affordable, safe access for women,
youth, and persons with disabilities.

Economic Growth High-efficiency transit reduces "hidden" Productivity
economic costs of congestion and links Gains
underserved communities to job markets.

Technological Using Al and digitalization to optimize traffic Smart Mobility
Innovation flow, manage demand, and integrate diverse
transit modes into a single user interface.

Systemic Building climate-proof infrastructure (e.q., Future-Proofing
Resilience elevated rail, resilient drainage) to maintain
connectivity during extreme weather events.

-
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Box 1.4: Prospects for sustainable and inclusive transportation systems

Sustainable transportation reduces emissions and promotes renewable energy
Inclusive transportation ensures equitable access for all communities
Investment and innovation can transform urban mobility
Future systems will support economic growth, social equity, and environmental protection

Pilot questions 1.4

What is one major challenge in integrated transportation planning?

State one example of an emerging trend in transportation planning.

What is meant by sustainable transportation?

How does inclusive transportation benefit disadvantaged communities?

Why are prospects for integrated transportation planning important for future urban
development?

Series Summary

This Series has introduced you to the concepts and integration of transportation planning,
emphasising its importance in shaping urban and regional development. Transportation
planning is not only about moving<people and goods, but also about linking mobility with land
use, economic growth, social well-being, and environmental sustainability. By exploring these
connections, the Series has highlighted why integrated planning is essential for building
efficient, inclusive, and sustainable cities.

We began with the fundamentals of transportation planning, including its definition, scope, and
objectives, before examining how it integrates with development functions such as economic,
social, and environmental progress. We then considered transportation planning within urban
systems, focusing on its role in shaping urban form and land use patterns, supported by case
examples. Finally; we discussed the challenges and prospects of integrated planning, looking at
emerging trends and future opportunities. In line with the Series Learning Outcomes, you should
now be able to define and explain key concepts, analyse the relationship between transport and
land use, evaluate integration with development functions, and propose sustainable strategies
for future urban systems.

Glossary of Terms

Congestion: A situation where transport demand exceeds capacity, leading to delays,
inefficiency, and overcrowding on roads or transit systems.

Economic development: Improvements in income, employment, productivity, and overall
prosperity within a society, often supported by efficient transport systems.

Environmental sustainability: Practices that protect natural resources and reduce negative
impacts on the environment, such as promoting public transport, cycling, and renewable
energy use.
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Inclusive transportation: Transport systems designed to ensure that all social groups,
including disadvantaged communities, have access to affordable and reliable mobility.

Land use: The way land is allocated for different purposes such as housing, industry,
commerce, and recreation, which directly influences travel demand and transport
planning.

Social development: Improvements in education, healthcare, housing, and quality of life,
supported by accessible and reliable transport systems.

Sustainable transportation: Transport systems that minimise environmental impact by
reducing emissions, promoting renewable energy, and encouraging eco-friendly
infrastructure.

Transportation planning: The process of designing and managing systems that enable the
movement of people and goods efficiently, safely, and sustainably, while integrating with
land use and development goals.

Urban systems: Interconnected structures and functions that make up cities, including
housing, commerce, industry, and transport, shaped significantly by transportation
planning.

Concept Check Questions [Series 1]
Objective Questions

Which of the following best defines transportation planning?

a) The allocation of land for housing and industry

b) The process of designing and managing systems for efficient movement of people and goods
c) The construction of roads and bridges only

d) The study of environmental sustainability alone

(Linked to SLO 1.1)

Which of these is an objective of transportation planning in regional contexts?
a) Reducing emissions

b) Supporting connectivity between towns and rural areas

¢) Promoting compact urban growth

d) Encouraging informal settlements

(Linked to SLO 1.2)

Which of the following is a social benefit of transportation planning?
a) Increased congestion

b)dmproved access to schools and hospitals

¢) Higher fuel consumption

d) Weak institutional coordination

(Linked to SLO 1.5)
Short-Answer Questions

Define land use. (Linked to SLO 1.3)

-
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State one way transportation planning supports economic development. (Linked to SLO 1.4)
Mention one strategy that promotes environmental sustainability in transport systems. (Linked to
SLO 1.6)

Explain briefly how transportation networks influence urban form. (Linked to SLO 1.7)

Identify one challenge in integrating transportation with land use and development. (Linked to
SLO 1.10)

Long-Answer Questions

Analyse the relationship between transportation planning and land use, giving examples.
(Linked to SLO 1.3)

Basic response: Transportation planning and land use are interdependent, as
transport systems influence where people live, work, and_ shop, while land use
decisions create demand for transport services.

Value-added response: Outstanding learners may add that'integrated planning
reduces congestion, supports compact growth, and enhances accessibility, citing
examples such as Curitiba’s bus rapid transit system or Singapore’s coordinated
land use and transport policies.

Evaluate the role of transportation planning in social development. (Linked to SLO 1.5)

Basic response: Transportation planning improves access to education, healthcare, and
recreational facilities, promoting social inclusion.

Value-added response: Outstanding learners may add that transport systems also reduce
inequality by connecting disadvantaged communities to opportunities, and can foster
cultural exchange and community cohesion.

Discuss the challenges and prospects of integrated transportation planning. (Linked to SLOs
1.10, 1.11, 1.12)

Basic response: Challenges include congestion, funding constraints, weak institutional
coordination, and rapid urbanisation. Prospects involve sustainable and inclusive
systems supported by innovations such as bus rapid transit and intelligent traffic
management.

Value-added response: Outstanding learners may add that future prospects depend on
strong governance, investment in renewable energy, and digital tools for forecasting
demand. They may also highlight the importance of inclusive policies that ensure
equitable access for all communities.

Answers to Concept Check Questions [Series 1]
Objective Questions

b) The process of designing and managing systems for efficient movement of people and
goods

b) Supporting connectivity between towns and rural areas

b) Improved access to schools and hospitals

Short-Answer Questions

Land use is the way land is allocated for different purposes such as housing, industry,
commerce, and recreation.

Transportation planning supports economic development by facilitating trade and improving
access to markets.

One strategy is promoting public transport to reduce emissions and congestion.

rp

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Transport networks influence urban form by guiding where housing, businesses, and industries
are located.
One challenge is congestion, which occurs when transport demand exceeds capacity.

Long-Answer Questions

See responses above.
See responses above.
See responses above.

Answers to Pilot Questions [Series 1]
Part 1.1 Fundamentals of Transportation Planning

Transportation planning is the process of designing and managing systems that enable the
movement of people and goods efficiently, safely, and sustainably.

The scope includes public transport systems, pedestrian walkways, cycling infrastructure,
and freight networks.

One objective in urban contexts is reducing congestion and enhancing accessibility.

Transportation planning and land use are closely linked, as‘transport systems influence
settlement and activity patterns while land use decisions create travel demand.

Land use decisions, such as building new housing estates, increase travel demand and the
need for transport services.

Part 1.2 Integration of Transportation Planning with Development Functions

Transportation planning supportsieconomic development by facilitating trade, reducing
travel costs, and improving.access to. markets.

It contributes to social development by enhancing accessibility to schools, hospitals, and
recreational facilities.

Environmental sustainability in transport means reducing emissions and promoting eco-
friendly practices.

One strategy is encouraging public transport, cycling, and walking.

Integration ensures transport systems contribute positively to economic growth, social well-
being, and environmental sustainability.

Part 1.3 Transportation Planning within Urban Systems

Urban systems are interconnected structures and functions that make up cities, including
housing, commerce, industry, and transport.

Transport networks influence urban form by guiding where housing, businesses, and
industries are located.

Transportation networks and land use patterns are interdependent, as accessibility attracts
development and land use decisions create demand for transport.

Curitiba in Brazil successfully integrated bus rapid transit with land use planning.

Case studies are important because they illustrate practical applications of integrated
transportation planning.

Part 1.4 Challenges and Prospects of Integrated Transportation Planning
One major challenge is congestion, which occurs when transport demand exceeds capacity.
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An emerging trend is the adoption of electric vehicles and intelligent traffic management
systems.

Sustainable transportation minimises environmental impact by reducing emissions and
promoting renewable energy.

Inclusive transportation benefits disadvantaged communities by ensuring equitable access
to affordable and reliable mobility.

Prospects are important because they highlight future opportunities for building sustainable
and inclusive transport systems that support economic growth and social equity.

References and Attributions [Series 1]

This section compiles references, suggested open educational resources (OERs), and
attributions for illustrations used in Series 1: Concepts and Integration of Transportation
Planning. The referencing style applied here follows APA guidelines for clarity and consistency.

General References

Banister, D. (2002). Transport planning. London: Spon Press.

Rodrigue, J. P., Comtois, C., & Slack, B. (2017)..The geography of transport systems (4th
ed.). New York: Routledge.

United Nations Department of Economic and Social Affairs. (2018). World urbanisation
prospects: The 2018 revision. New. York: United Nations.

World Bank. (2020). Urban transport and development: Trends and challenges. Washington,
DC: World Bank.

Illustrations and Attributions
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Figure 1.1: Scope of transportation planning
Al-generated prompt: “Create alabelled diagram showing the scope of transportation
planning including roads, public transport, pedestrian paths, cycling routes, and
freight networks.”
Suggested OER search string: “scope of transportation planning diagram OER.”
Box 1.1: Objectives of transportation planning
Al-generated prompt: “Create a text box summarising the objectives of transportation
planning in urban and regional contexts.”
Suggested OER search string: “objectives of transportation planning OER summary.”
Plate 1.1: Relationship between transportation planning and land use
Al-generated prompt: “Generate an image showing the relationship between land
use and transportation, with residential areas connected to workplaces and
shopping centres.”
Suggested OER search string: “land use transportation planning relationship OER
image.”
Figure 1.2: Transportation and economic development
Al-generated prompt: “Create a labelled diagram showing how transportation
planning supports economic development through trade, investment, and
industrial growth.”
Suggested OER search string: “transportation planning economic development
diagram OER.”
Plate 1.2: Transportation and social development
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Al-generated prompt: “Generate an image showing people accessing schools,
hospitals, and recreational centres through improved transport systems.”
Suggested OER search string: “transportation planning social development
accessibility OER image.”
Box 1.2: Transportation and environmental sustainability
Al-generated prompt: “Create a text box summarising the role of transportation
planning in environmental sustainability.”
Suggested OER search string: “transportation planning environmental sustainability
OER summary.”
Figure 1.3: Role of transportation in shaping urban form and growth
Al-generated prompt: “Create a labelled diagram showing how transport networks
influence urban form, comparing compact growth and urban sprawl.”
Suggested OER search string: “transportation planning urbanform growth diagram
OER.
Plate 1.3: Interaction between transportation networks and land use patterns
Al-generated prompt: “Generate an image showing housing estates connected to
shopping centres and workplaces through transport networks.”
Suggested OER search string: “land use transport networks interaction OER image.”
Box 1.3: Case examples of integrated urban transportation planning
Al-generated prompt: “Create a text box summarising case examples of integrated
urban transportation planning in Curitiba, Singapore, Addis Ababa, and Lagos.”
Suggested OER search string: “integrated urban transportation planning case
studies Curitiba Singapore Addis Ababa Lagos OER.”
Figure 1.4: Common challenges in integrated transportation planning
Al-generated prompt: “Create alabelled diagram showing challenges in integrated
transportation planning such as congestion, funding constraints, weak
coordination, and rapid urbanisation.”
Suggested OER search string: “challenges integrated transportation planning
diagram OER.”
Plate 1.4: Emerging trends and.innovations in transportation planning
Al-generated prompt: “Generate an image showing emerging trends in transportation
planning.such as electric buses, ride-sharing, and intelligent traffic systems.”
Suggested OER search string: “emerging trends innovations transportation planning
OER'image.”
Box 1.4: Prospects for sustainable and inclusive transportation systems
Al-generated prompt: “Create a text box summarising prospects for sustainable and
inclusive transportation systems.”
Suggested OER search string: “prospects sustainable inclusive transportation
systems OER summary.”

Course Code: URP 301

Course Title: Urbanisation and Population Studies

Course Unit: 2 Units

Series 1: Concepts and Integration of Transportation Planning
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Series 2: Methodologies, Techniques, and Models in Traffic and Transportation Planning
Series 3: Traffic, Parking, and Accident Surveys in Urban Areas

Series 4: Principles and Analytical Techniques of Urban Traffic Planning and Design
Series 5: Studio Applications in Traffic and Transportation Planning

Here is the proposed outline for Series 2:

Part 2.1 Methodologies in traffic and transportation planning

Survey-based methodologies (traffic counts, origin-destination surveys, parking surveys)
Analytical methodologies (statistical analysis, forecasting techniques)
Simulation and modelling approaches

Part 2.2 Techniques for traffic data collection and analysis

Manual and automated traffic counts
Parking and accident survey techniques
Data processing, validation, and presentation

Part 2.3 Models in traffic and transportation planning

Trip generation and distribution models
Modal split and traffic assignment models
Network planning and routing models

2.4 Applications of methodologies, techniques, and models

Forecasting future traffic demand
Evaluating alternative transport policies and designs
Case examples of applied trafficand transportation models

Introduction

In the last Series, we explored the concepts and integration of transportation planning, focusing
on how transport systems connect with land use, economic growth, social development, and
environmental sustainability. Building on that foundation, this Series will take you deeper into
the practical side of traffic and transportation planning by examining the methodologies,
technigues, and models that guide decision-making and design. These tools are essential for
planners who must collect data, analyse patterns, and forecast future transport needs.

The aim of this Series is to equip you with the ability to apply appropriate methodologies, utilise
effective techniques, and interpret models in traffic and transportation planning, so that you can
analyse transport problems and propose practical solutions.
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We shall commence this Series by examining the methodologies used in traffic and
transportation planning, including survey-based, analytical, and simulation approaches. Next,
we will explore techniques for traffic data collection and analysis, focusing on manual and
automated counts, parking and accident surveys, and data presentation. Following that, we will
study models in traffic and transportation planning, such as trip generation, modal split, and
traffic assignment models. Finally, we will wrap up by considering applications of these
methodologies, techniques, and models in forecasting demand, evaluating policies, and
reviewing case examples.

Series Learning Outcomes
Upon completing this Series, you should be able to:

SLO 2.1 define and explain key methodologies in traffic and transportation planning,

SLO 2.2 describe survey-based, analytical, and simulation approaches used in traffic
studies,

SLO 2.3 demonstrate techniques for collecting and processing traffic, parking, and accident
data,

SLO 2.4 analyse traffic data using appropriate validation and presentation methods,

SLO 2.5 explain the principles of trip generation and.distribution models,

SLO 2.6 apply modal split and traffic assignment models to transport planning scenarios,

SLO 2.7 evaluate network planning and routing models in.urban contexts,

SLO 2.8 use methodologies, techniques, and models to forecast future traffic demand,

SLO 2.9 assess alternative transport policies and designs using applied models, and

SLO 2.10 examine case examples of traffic and transportation planning applications.

2.1 Methodologies in Traffic and Transportation Planning

Traffic and transportation planning relies on systematic approaches to collect, analyse, and
interpret data. Methodologies are structured procedures or strategies used to study traffic
behaviour and transport systems. They provide planners with reliable information to design
solutions that improve mobility, safety, and efficiency.

Fill in the blank: Methodologies are structured procedures or strategies used to study
behaviour and transport systems.

2.1.1 Survey-based methodologies

Survey-based methodologies involve collecting primary data directly from road users and
transport systems. Examples include traffic counts, which measure the number of vehicles or
pedestrians passing a point, and origin-destination (O-D) surveys, which track where trips
begin and end. Parking surveys and accident surveys also fall under this category, providing
insights into demand and safety issues.

Fill in the blank: Origin-destination surveys track where trips and end.

-
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Figure 2.1: Survey-Based Methodologies in
in Traffic Planning
1. Traffic Counts 2. Origin-Disination

kin
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~ Gathering Data for Informed Decisions

[ Data Collection [

Februarv 5.2026
Diagram.showing different types of survey-based methodologies (traffic counts, O-D surveys,

parking surveys, accident surveys).
Figure 2.1: Survey-based methodologies in traffic planning

2.1.2 Analytical methodologies

Analytical methodologies use mathematical and statistical techniques to interpret traffic data.
Statistical analysis helps identify patterns such as peak-hour traffic or accident hotspots.
Forecasting techniques project future traffic demand based on current trends, while

-
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regression models can estimate relationships between variables such as vehicle ownership and
trip frequency. These methods allow planners to make evidence-based decisions.

Fill in the blank: Analytical methodologies use mathematical and techniques to
interpret traffic data.

Methodology Application in Planning Decision-Making Value
Statistical Analyzing historical traffic patterns, Identifies.current bottlenecks
Analysis peak-hour volumes, and accident and high-risk safety zones.

clusters.

Forecasting Using population growth and land-use Justifies long-term

Techniques data to predict future trip generation infrastructure investments
and distribution. and capacity expansion.
Regression Establishing mathematical Helps planners understand
Models relationships between variables (e.g., the cause behind changing
how household income affects car travel behaviors.
ownership).
Simulation Creating digital twins of intersections Minimizes the risk of costly
Modeling or networks to test "what-if" scenarios real-world implementation
(e.g-a@dding a bike lane). errors.

Box 2.1: Examples of analytical methodologies

Statistical analysis of traffic patterns
Forecasting techniques for future demand
Regression models for variable relationships

2.1.3 Simulation and modelling approaches

Simulation and modelling methodologies replicate traffic behaviour in controlled environments.
Simulation models use computer programmes to mimic traffic flow under different scenarios,

-
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such as road closures or new infrastructure. Modelling approaches include microscopic
models that study individual vehicle movements and macroscopic models that analyse traffic
flow at a network level. These tools help planners test solutions before implementation.

Fill in the blank: Simulation models use computer programmes to mimic flow under

different scenarios.

Plate 2.1: Simulation and Modelling Approaches
in Traffic Planning

©BEQOM

C— )

Intelligent Predictive
Algorithms Analytics

——

Optimizng Flow, Enhaning Safety, Shaping Future of Mobility 1

& Data Collection E

Februarv 5.2026

Image showing a computer-based traffic simulation with vehicles moving through intersections.
Plate 2.1: Simulation and modelling approaches in traffic planning

Pilot questions 2.1

What are methodologies in traffic and transportation planning?

-
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State two examples of survey-based methodologies.

What is the purpose of analytical methodologies?

Give one example of a forecasting technique used in traffic planning.
How do simulation models assist planners in decision-making?

2.2 Techniques for Traffic Data Collection and Analysis

Traffic data collection is the backbone of transportation planning. Traffic data refers to
information gathered about vehicle movements, pedestrian flows, parking demand, and accident
occurrences. Without accurate data, planners cannot design effective solutions or forecast
future transport needs. Techniques for data collection and analysis ensure that information is
reliable, valid, and useful for decision-making.

Fill in the blank: Traffic data refers toinformation gathered about vehicle movements, pedestrian
flows, parking demand, and ocecurrences.

2.2.1 Manual and automated traffic counts

Traffic counts are measurements of the number of vehicles or pedestrians passing a point
within a given time. Manual counts involve observers recording data directly, while automated
counts use technologies such as pneumatic tubes, infrared sensors, or video cameras.
Automated methods provide continuous and more accurate data, although manual counts are
still useful for'small-scale studies or where technology is unavailable.

Fill in the blank: Automated traffic counts use technologies such as pneumatic tubes, infrared
Sensors, or cameras.

-
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Figure 2.2: Manual and Automated Traffic Counts -
Techniques for Data Collection

o

I 1 Manual rafﬁc Counts =) | 2 Autoted Traffic Counts =5

Februarv 5.2036
Diagram comparing manual and automated traffic count techniques.

Figure 2.2: Manual and automated traffic counts

2.2.2 Parking and accident survey techniques

Parking surveys measure the demand and supply of parking spaces, identifying occupancy
rates and turnover. They help planners design efficient parking systems and reduce congestion
caused by vehicles searching for spaces. Accident surveys collect data on road crashes,
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including location, time, causes, and severity. This information is vital for improving road safety
and identifying hazardous locations.

Fill in the blank: Parking surveys measure the demand and supply of parking spaces, identifying
occupancy rates and

Plate 2.2: Parking a Accident Survey Techniques -
Methods for Traffic Analysis

o

. Parking Surveys =3 | =2 Accident Surveys =@

Februarv 5, 2076
Image showing a parking survey being conducted in an urban area.

Plate 2.2: Parking and accident survey techniques

2.2.3 Data processing, validation, and presentation

Once data is collected, it must be processed and validated to ensure accuracy. Data
processing involves organising raw data into usable formats, while validation checks for errors

-
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or inconsistencies. Presentation refers to the display of results using tables, charts, and maps,
making findings clear and accessible to decision-makers. Effective analysis transforms raw data
into meaningful insights for transport planning.

Fill in the blank: Data processing involves organising raw data into usable formats, while
checks for errors or inconsistencies.

Step

Action

Tools & Techniques

1. Data
Collection

Gathering raw information via manual
counts, sensors (pneumatic tubes),
GPS probes, or camera/video feeds.

loT sensors, Automated Traffic
Recorders (ATR), and Big Data
from navigation apps.

2. Data
Processing

Cleaning raw data to remove ouitliers,
categorizing vehicles (cars vs. heavy
trucks), and calculating.averages.

Statistical software, Python/R
scripts, and database
management systems.

3. Validation

Comparing processed data against
"ground truth” observations to ensure
accuracy and logical consistency.

Cross-referencing with
historical trends and
performing sensitivity audits.

4.
Presentation

Visualizing findings to communicate
complex trends to stakeholders and
the public.

GIS mapping, Heat maps, and
Interactive Dashboards.

Pilot questions 2.2

-

Box 2.2: Steps in traffic data analysis

Data collection
Data processing

Validation of results

Presentation using tables, charts, and maps
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What is traffic data?

State one difference between manual and automated traffic counts.
What do parking surveys measure?

Mention one type of information collected in accident surveys.
What is the purpose of data validation in traffic analysis?

2.3 Models in Traffic and Transportation Planning

Models are essential tools in traffic and transportation planning. A model is a simplified
representation of reality that helps planners understand, predict, and evaluate transport
behaviour. Models allow planners to test scenarios, forecast demand, and designinetworks
before implementation.

Fill in the blank: A model is a simplified representation of thathelps planners
understand, predict, and evaluate transport behaviour.

2.3.1 Trip generation and distribution models

Trip generation models estimate the‘'number of trips originating from or destined to a particular
land use, such as residential areas or workplaces. They help planners determine travel demand
based on socio-economic factors like household size, income, and car ownership. Trip
distribution models allocate these trips between origins and destinations, showing how people
travel across a region.

Fill in the blank: Trip generation models estimate the number of trips originating from or destined
to a particular use.

-
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% Figure 2.3: Trip Generation and Distribution Modes: &
Models
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Februarv 5, 2076
Diagram showing trip generation and distribution (origins, destinations, and flows between

them).
Figure 2.3: Trip generation and distribution models

2.3.2 Modal split and traffic assignment models
Modal split models predict the proportion of trips made by different modes of transport, such

as cars, buses, trains, cycling, or walking. They are influenced by factors like cost, convenience,
and travel time. Traffic assignment models allocate trips to specific routes within a transport

-
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network, showing how traffic flows across roads and transit systems. These models help identify
congestion points and evaluate alternative routes.

Fill in the blank: Modal split models predict the proportion of trips made by different
of transport.

2. Traffic Assigoment on Netwo_tg

Trips
Attt

Flows

A T TR e

Februarv 5, 2016
Image showing modal split (cars, buses, trains, bicycles, pedestrians) and traffic assignment on
a road network.
Plate 2.3: Modal split and traffic assignment models

2.3.3 Network planning and routing models
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Network planning models evaluate the design of transport networks, ensuring connectivity
and efficiency. They help planners decide where to place new roads, rail lines, or bus routes.
Routing models determine the paths vehicles or passengers take within a network, considering
factors such as distance, travel time, and congestion. Together, these models support the
optimisation of transport systems for current and future demand.

Fill in the blank: Routing models determine the paths vehicles or passengers take withina
, considering distance, travel time, and congestion.

Model Type Primary Function Practical Application
Road Network Improving existing infrastructure Identifying and eliminating
Optimisation performance through real-time bottlenecks on-major arterial
traffic control and dynamic signal roads to reduce fuel
timing. consumption.
Public Configuring thephysical layout.of Designing "timed transfers" so
Transport transit lines (Radial vs. Grid) and that bus arrivals synchronize with
Design coordinating transfer points. metro departures.
Shortest Path Calculating the most direct route Powering GPS navigation
Algorithms between two points based on systems and real-time vehicle
distance or time (e.q., Dijkstra’s dispatching.
Algorithm).
Least-Cost Finding routes that minimize a Planning logistics for heavy
Travel Models combination of time, tolls, fuel, freight where fuel costs and
and "impedance” (e.g., difficult weight limits are more critical
turns). than pure distance.

Box 2.3: Examples of network planning and routing models

Road network optimisation models
Public transport network design models
Routing algorithms for shortest path and least-cost travel

-
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Pilot questions 2.3

What is a model in traffic and transportation planning?

What do trip generation models estimate?

State one factor that influences modal split.

What is the purpose of traffic assignment models?

Mention one example of a network planning or routing model.

2.4 Applications of Methodologies, Techniques, and
Models

The true value of methodologies, techniques, and models in traffic and transportation planning
lies in their application. Application refers to the practical use of these tools to solve real-world
transport problems, improve mobility, and support sustainable development. By applying them,
planners can forecast demand, evaluate policies, and.design systems that meet the needs of
growing urban populations.

Fill in the blank: Application refers to the practical use of methodologies, techniques, and
models to solve transport problems.

2.4.1 Forecasting future traffic demand

Forecasting is one of the most important applications of transport models. Traffic demand
forecasting involves predicting future travel patterns based on current data, socio-economic
trends, and land use changes. Planners use trip generation, distribution, and modal split models
to estimate how many trips will occur, where they will go, and which modes will be chosen. This
helps in designinginfrastructure that can accommodate future growth.

Fill in the blank: Traffic demand forecasting involves predicting future travel patterns based on
current data, socio-economic trends, and changes.

-
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Diagram showing the process of traffic demand forecasting (data input, modelling, prediction of
future demand).
Figure 2.4: Forecasting future traffic demand

2:4.2 Evaluating alternative transport policies and designs

Another key application is policy and design evaluation. Policy evaluation assesses the impact
of transport policies, such as congestion pricing or public transport subsidies, on travel
behaviour. Design evaluation examines how proposed infrastructure projects, like new roads
or rail lines, will affect traffic flow and accessibility. Models and techniques allow planners to
compare alternatives and select the most effective solutions.

-
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Fill in the blank: Policy evaluation assesses the impact of transport policies, such as congestion
pricing or public transport , on travel behaviour.

Plate 2.4: Evaluating Alternative Transport Pollicies and B
Designs - Comparing Urban Strategies

o
(G <1. Congestion Pricing @) | (2. Public Transport Subscidies®
{ == ——— = =

February 5, 2026
Image showing evaluation of alternative transport policies (e.g., comparing congestion pricing
with public transport subsidies).
Plate 2.4: Evaluating alternative transport policies and designs

2.4.3 Case examples of applied traffic and transportation models

Case studies demonstrate how methodologies and models are applied in practice. For example,
Singapore uses integrated land use and transport models to manage growth efficiently. Curitiba
in Brazil applied bus rapid transit models to create a sustainable and accessible system. In
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Africa, Addis Ababa’s light rail and Lagos’s bus rapid transit show how models can guide
infrastructure development in rapidly growing cities.

Fill in the blank: Curitiba in Brazil applied bus rapid transit models to create a

and
accessible system.
Case Study Applied Key Implementation Strategy
Model/System
Singapore Integrated Land Uses a Dynamic Concept/Plan that integrates
Use & Transport high-density housing with MRT (Metro) stations.

Employs Electronic Road Pricing (ERP) models to
manage demand and discourage private car use in
the city center.

Curitiba, Bus Rapid Pioneered the Trinary Road System, a model
Brazil Transit (BRT) where dedicated bus lanes are flanked by local
traffic lanes and high-density commercial zoning to
ensure "transit-oriented development.”

Addis Light Rail Transit Applied a Radial Network Model to Sub-Saharan
Ababa, (LRT) Africa's first electrified light rail, designed to bridge
Ethiopia

the "spatial mismatch" between peripheral
residential zones and the central economic hub.

Lagos, Bus Rapid Utilizes Predictive Demand Modeling and
Nigeria Transit (BRT) dedicated corridors managed by LAMATA to
professionalize informal transit. Modern efforts
include Multi-modal Integration with ferries and the
new Blue/Red rail lines.

Box 2.4: Case examples of applied traffic and transportation models

Singapore: integrated land use and transport models
Curitiba, Brazil: bus rapid transit system
Addis Ababa, Ethiopia: light rail system

-
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Lagos, Nigeria: bus rapid transit system

Pilot questions 2.4

What does application mean in traffic and transportation planning?

What is traffic demand forecasting used for?

State one example of a transport policy that can be evaluated using models.
Mention one city that has successfully applied bus rapid transit models.

Series Summary

This Series has focused on the practical side of traffic and transportation planning, showing how
methodologies, techniques, and models are applied to understand and manage travel
behaviour. The purpose was to equip you with the tools needed to collect data, analyse
patterns, and forecast demand, ensuring that transport systems are efficient, safe, and
sustainable.

We began by exploring methodologies, including survey-based, analytical, and simulation
approaches. Then we examined techniques for traffic data collection and analysis, such as
manual and automated counts, parking and accident surveys, and data validation. Following
that, we studied models, including trip generation and distribution, modal spilit, traffic
assignment, and network planning. Finally, we considered applications of these tools in
forecasting demand, evaluating policies, and reviewing case examples. In line with the Series
Learning Outcomes, you should now be able to define and explain methodologies, demonstrate
techniques for data collection, apply and analyse models, and evaluate their applications in real-
world transport planning scenarios.

Glossary of Terms

Accident survey: A method of collecting data on road crashes, including location, time,
causes, and severity.
Analytical methodologies: Approaches that use mathematical and statistical techniques to
interpret traffic data and forecast demand.
Application: The practical use of methodologies, techniques, and models to solve transport
problems and design effective systems.
Data processing: The organisation of raw traffic data into usable formats for analysis and
presentation.
Data validation: The process of checking traffic data for errors or inconsistencies to ensure
accuracy.
Forecasting: Predicting future travel demand and patterns based on current data, socio-
economic trends, and land use changes.
Manual traffic count: A technique where observers record the number of vehicles or
pedestrians passing a point.
Modal split model: A model that predicts the proportion of trips made by different modes of
transport, such as cars, buses, or walking.
ol
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Model: A simplified representation of reality used to understand, predict, and evaluate
transport behaviour.

Network planning model: A tool used to evaluate and design transport networks for
efficiency and connectivity.

Parking survey: A method of measuring the demand and supply of parking spaces,
including occupancy rates and turnover.

Routing model: A model that determines the paths vehicles or passengers take within a
transport network.

Simulation model: A computer-based tool that replicates traffic behaviour under different
scenarios to test solutions.

Survey-based methodologies: Approaches that collect primary data directly from road
users and transport systems, such as traffic counts and origin-destination surveys.

Traffic assignment model: A model that allocates trips to specific routes within a transport
network, showing how traffic flows.

Traffic data: Information gathered about vehicle movements, pedestrian flows, parking
demand, and accident occurrences.

Trip distribution model: A model that allocates trips between origins and destinations,
showing how travel demand is spread.

Trip generation model: A model that estimates the number.of trips originating from or
destined to specific land uses.

Concept Check Questions [Series 2]
Objective Questions

Which of the following best defines a model in traffic and transportation planning?

a) A physical road design

b) A simplified representation of reality used to predict and evaluate transport behaviour
c) A survey of pedestrian movements

d) A statistical table of accident data

(Linked to SLO.2.5)

Which of these is an example of a survey-based methodology?
a) Regression analysis

b) Origin-destination survey

c¢) Traffic assignment model

d) Routing algorithm

(Linked to SLO.2.2)

Which of the following techniques is used to measure parking demand and turnover?
a) Accident survey

b) Parking survey

¢) Trip distribution model

d) Simulation model

(Linked to SLO 2.3)
Short-Answer Questions
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Define traffic data. (Linked to SLO 2.3)

State one difference between manual and automated traffic counts. (Linked to SLO 2.3)
Mention one factor that influences modal split. (Linked to SLO 2.6)

Explain briefly the purpose of traffic assignment models. (Linked to SLO 2.6)

Identify one challenge that data validation addresses in traffic analysis. (Linked to SLO 2.4)

Long-Answer Questions

Analyse the role of trip generation and distribution models in forecasting traffic demand. (Linked
to SLO 2.5)

Basic response: Trip generation models estimate the number of trips from specific
land uses, while trip distribution models allocate these trips between origins and
destinations. Together, they provide a foundation for forecasting travel demand.

Value-added response: Outstanding learners may add that these models
incorporate socio-economic variables such as household size, income, and car
ownership, and can be enhanced with GIS-based tools to improve spatial
accuracy in demand forecasting.

Evaluate the importance of simulation and modelling approaches in transport planning. (Linked
to SLO 2.2)

Basic response: Simulation and modelling approaches replicate traffic behaviour under
different scenarios, allowing planners to test solutions before implementation.

Value-added response: Outstanding learners may add that advanced simulation tools can
integrate real-time data, support scenario planning for emergencies, and help optimise
multimodal transport systems in'smart cities.

Discuss the applications of methodologies, techniques, and models in evaluating transport
policies and designs. (Linked to SLO 2.9)

Basic response: Applications include forecasting demand, assessing the impact of policies
such as congestion pricing, and evaluating infrastructure designs like new roads or rail
lines.

Value-added response: Outstanding learners may add that these applications also support
sustainable development goals, enable cost-benefit analysis, and provide evidence for
inclusive policies that improve accessibility for disadvantaged communities.

Answers to Concept Check Questions [Series 2]
Objective Questions

b) A simplified representation of reality used to predict and evaluate transport behaviour
b)/Origin-destination survey
b) Parking survey

Short-Answer Questions

Traffic data is information gathered about vehicle movements, pedestrian flows, parking
demand, and accident occurrences.

Manual counts involve observers recording data directly, while automated counts use
technologies such as sensors or cameras.

One factor is travel cost, which influences the choice of transport mode.

Traffic assignment models allocate trips to specific routes within a transport network, showing
how traffic flows.

Data validation addresses errors or inconsistencies in collected traffic data.
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Long-Answer Questions

See responses above.
See responses above.
See responses above.

Answers to Pilot Questions [Series 2]
Part 2.1 Methodologies in Traffic and Transportation Planning

Methodologies are structured procedures or strategies used to study traffic‘lbehaviour and
transport systems.

Two examples of survey-based methodologies are traffic counts and.origin-destination
surveys.

Analytical methodologies are used to interpret traffic data and identify patterns or forecast
demand.

One example of a forecasting technique is regression analysis.

Simulation models assist planners by replicating traffic behaviour under different scenarios,
allowing solutions to be tested before implementation.

Part 2.2 Techniques for Traffic Data Collection and Analysis

Traffic data is information gathered.about vehicle movements, pedestrian flows, parking
demand, and accident occurrences.

Manual counts involve observers recording data directly, while automated counts use
technologies such as sensors or cameras.

Parking surveys measure the demand.and supply of parking spaces, including occupancy
rates and turnover.

Accident surveys collect information such as location, time, causes, and severity of crashes.

Data validation ensures accuracy by checking for errors or inconsistencies in collected traffic
data.

Part 2.3 Models in Traffic and Transportation Planning

A model is a simplified representation of reality used to understand, predict, and evaluate
transport behaviour.

Trip generation'models estimate the number of trips originating from or destined to specific
land uses.

One factor that influences modal split is travel cost.

Traffic assignment models allocate trips to specific routes within a transport network,
showing how traffic flows.

One example of a network planning or routing model is a shortest path routing algorithm.

Part 2.4 Applications of Methodologies, Techniques, and Models

Application means the practical use of methodologies, techniques, and models to solve
transport problems.

Traffic demand forecasting is used to predict future travel patterns and design infrastructure
for growth.

One example of a transport policy that can be evaluated using models is congestion pricing.

Curitiba in Brazil successfully applied bus rapid transit models.
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Case studies are important because they illustrate how methodologies and models are
applied in practice, making concepts easier to understand.

References and Attributions [Series 2]

This section compiles references, suggested open educational resources (OERs), and
attributions for illustrations used in Series 2: Methodologies, Techniques, and Models in
Traffic and Transportation Planning. The referencing style applied here follows APA
guidelines for clarity and consistency.
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Black, J. (2001). Transport demand management. Aldershot: Ashgate:

Button, K. (2010). Transport economics (3rd ed.). Cheltenham: Edward Elgar.

Ortuzar, J. de D., & Willumsen, L. G. (2011). Modelling transport (4th ed.). Chichester:
Wiley.

Rodrigue, J. P., Comtois, C., & Slack, B. (2017). The geography of transport systems (4th
ed.). New York: Routledge.

World Bank. (2020). Urban transport and development: Trends and challenges. Washington,
DC: World Bank.

lllustrations and Attributions

Figure 2.1: Survey-based methodologies in traffic planning
Al-generated prompt: “Create a labelled diagram showing survey-based
methodologies including traffic counts, origin-destination surveys, parking
surveys, and accident'surveys.”
Suggested OER search string: “survey-based methodologies traffic planning diagram
OER.
Box 2.1: Examples of analytical methodologies
Al-generated prompt: “Create a text box summarising examples of analytical
methodologies in traffic planning.”
Suggested OER 'search string: “analytical methodologies traffic planning OER
summary.”
Plate 2.1: Simulation and modelling approaches in traffic planning
Al-generated prompt: “Generate an image showing a computer-based traffic
simulation with vehicles moving through intersections.”
Suggested OER search string: “traffic simulation modelling approaches OER image.”
Figure 2.2: Manual and automated traffic counts
Al-generated prompt: “Create a labelled diagram comparing manual traffic counts by
observers and automated counts using sensors and cameras.”
Suggested OER search string: “manual vs automated traffic counts diagram OER.”
Plate 2.2: Parking and accident survey techniques
Al-generated prompt: “Generate an image showing a parking survey being
conducted in an urban area with vehicles and surveyors.”
Suggested OER search string: “parking survey accident survey traffic planning OER
image.”
Box 2.2: Steps in traffic data analysis
Al-generated prompt: “Create a text box summarising the steps in traffic data
analysis: collection, processing, validation, and presentation.”
Suggested OER search string: “traffic data analysis steps OER summary.”
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Figure 2.3: Trip generation and distribution models
Al-generated prompt: “Create a labelled diagram showing trip generation and
distribution with origins, destinations, and flows.”
Suggested OER search string: “trip generation distribution models diagram OER.”
Plate 2.3: Modal split and traffic assignment models
Al-generated prompt: “Generate an image showing modal split with cars, buses,
trains, bicycles, and pedestrians, plus traffic assignment on a road network.”
Suggested OER search string: “modal split traffic assignment models OER-image.”
Box 2.3: Examples of network planning and routing models
Al-generated prompt: “Create a text box summarising examples of network planning
and routing models.”
Suggested OER search string: “network planning routing models OER summary.”
Figure 2.4: Forecasting future traffic demand
Al-generated prompt: “Create a labelled diagram showing the process of traffic
demand forecasting with data input, modelling, and prediction.”
Suggested OER search string: “traffic demand forecasting diagram OER.”
Plate 2.4: Evaluating alternative transport policies and designs
Al-generated prompt: “Generate an image showing evaluation.of alternative transport
policies such as congestion pricing and public transport subsidies.”
Suggested OER search string: “transport policy evaluation OER image.”
Box 2.4: Case examples of applied traffic and transportation models
Al-generated prompt: “Create a'text box summarising case examples of applied
traffic and transportation. models.in Singapore, Curitiba, Addis Ababa, and
Lagos.”
Suggested OER search string: “applied traffic transportation models case studies
OER summary.”

Course Code: URP 301

Course Title: Urbanisation and Population Studies

Course Unit: 2 Units

Series 1: Concepts and Integration of Transportation Planning

Series 2: Methodologies, Techniques, and Models in Traffic and Transportation Planning
Series 3: Traffic, Parking, and Accident Surveys in Urban Areas

Series 4: Principles and Analytical Techniques of Urban Traffic Planning and Design
Series 5: Studio Applications in Traffic and Transportation Planning

Here is the proposed outline for Series 3:
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Part 3.1 Traffic surveys in urban areas

Purpose and scope of traffic surveys
Methods of conducting traffic counts (manual and automated)
Origin-destination and travel time surveys

Part 3.2 Parking surveys and analysis

Objectives of parking surveys
Techniques for measuring parking demand and supply
Data analysis and implications for urban planning

Part 3.3 Accident surveys and road safety studies

Importance of accident surveys in transport planning
Methods of collecting accident data (police records, field surveys, GIS tools)
Using accident data for safety improvements and policy formulation

Part 3.4 Applications of survey data in urban transport planning

Forecasting and modelling based on survey data
Policy evaluation and infrastructure design
Case examples of survey applications.in urban areas

Introduction

Urban areas are dynamic spaces where traffic congestion, parking shortages, and road
accidents are common challenges. Planners and policymakers rely on accurate surveys to
understand these issues and design effective solutions. Traffic, parking, and accident surveys
provide essential data that guide decisions on infrastructure, safety, and mobility. Without such
surveys, transport planning would lack the evidence needed to address the realities of urban
growth and rising travel demand.

The aim of this Series is to introduce you to the methodologies and applications of traffic,
parking; and accident surveys in urban areas, equipping you with the skills to collect, analyse,
and apply survey data for practical planning purposes.

We shall commence this Series by examining traffic surveys in urban areas, focusing on their
purpose, scope, and methods such as traffic counts and origin-destination studies. Next, we will
explore parking surveys, looking at how demand and supply are measured and analysed for
planning implications. Following that, we will study accident surveys and road safety studies,
considering how accident data is collected and applied to improve safety. Finally, we will wrap
up by discussing the applications of survey data in forecasting, policy evaluation, and
infrastructure design, supported by case examples from urban contexts.

Series Learning Outcomes
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Upon completing this Series, you should be able to:

SLO 3.1 define the purpose and scope of traffic surveys in urban areas,

SLO 3.2 demonstrate methods of conducting traffic counts, including manual and automated
approaches,

SLO 3.3 explain the use of origin-destination and travel time surveys in traffic studies,

SLO 3.4 state the objectives of parking surveys and describe techniques for measuring
parking demand and supply,

SLO 3.5 analyse parking survey data and interpret its implications for urban planning,

SLO 3.6 explain the importance of accident surveys in transport planning,

SLO 3.7 describe methods of collecting accident data using police records; field surveys,
and GIS tools,

SLO 3.8 evaluate how accident data can be applied to improve road.safety and inform
policy,

SLO 3.9 apply survey data to forecasting and modelling in urban transport planning,

SLO 3.10 assess the role of survey data in evaluating transport policies and infrastructure
designs, and

SLO 3.11 examine case examples of survey applications in urban areas.

3.1 Traffic Surveys in Urban Areas

Traffic surveys are fundamental to urban transport planning. A traffic survey is a systematic
collection of data about vehicle and pedestrian movements within a defined area. These
surveys provide planners with the evidence needed to design efficient transport systems,
reduce congestion, and improve safety.

Fill in the blank: A traffic survey is@a systematic collection of data about and
pedestrian movements within a defined area.

3.1.1 Purpose and scope of traffic surveys

The purpose of traffic surveys is to understand travel behaviour and patterns in urban areas.
They help identify peak traffic periods, assess road capacity, and evaluate the effectiveness of
transport policies. The scope of traffic surveys can range from small neighbourhood studies to
city-wide investigations, depending on the planning objectives.

Fill in the blank: Traffic surveys help identify peak traffic periods, assess road capacity, and
evaluate the effectiveness of policies.
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Figure 3.1: Scope of Traffic Surveys in
in Urban Areas

1. Neighborouod Surveys
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Diagram showing the scope of traffic surveys (neighbourhood, corridor, city-wide).
Figure 3.1: Scope of traffic surveys in urban areas

3.1.2 Methods of conducting traffic counts (manual and automated)

Traffic counts measure the number of vehicles or pedestrians passing a point during a specific
period. Manual counts involve observers recording data directly, while automated counts use
technologies such as pneumatic tubes, infrared sensors, or video cameras. Automated methods

-
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provide continuous and accurate data, but manual counts remain useful for small-scale studies
or where technology is unavailable.

Fill in the blank: Manual counts involve observers recording data directly, while automated
counts use technologies such as pneumatic tubes, infrared sensors, or cameras:

Manual and Automated Traffic Counts -
Techniques for Data Collection

Februarv 5.2026
Image showing manual traffic counts by observers and automated counts using sensors.
Plate 3.1: Manual and automated traffic counts

3.1.3 Origin-destination and travel time surveys

Origin-destination (O-D) surveys track where trips begin and end, providing insights into
travel demand and movement patterns across a city. They are essential for planning new routes

-
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and evaluating existing ones. Travel time surveys measure the time taken to move between
two points, helping planners assess congestion levels and road efficiency. Together, these
surveys provide a detailed picture of urban mobility.

Fill in the blank: Origin-destination surveys track where trips and end, while travel
time surveys measure the time taken to move between two points.

Method Technique Primary Data Output
Traffic Manual: Human observers with Traffic Volume: Total number
Counts tally sheets or electronic counters. and classification of vehicles
Automated: Pneumatic tubes, (cars, trucks, bikes) passing a
inductive loops, or video Al. specific-point.
Origin- Roadside interviews, license plate Travel Patterns: Where people
Destination tracking, or analysis of anonymous are coming from and where they
(O-D) mobile GPS/CDR data. are going, essential for identifying

"desire lines."

Travel Time "Floating Car" method.(driver Network Performance: Average
Surveys matches traffic speed) or speed, delay times at
Bluetooth/Wi-Fi MAC address intersections, and overall
matching between sensors. congestion levels.
Stated Surveys'or questionnaires asking Future Demand: Predicted shifts
Preference commuters how they would behave in mode choice (e.q., "Will people
(SP) if a new transit option were switch from cars to a new light
available. rail?").

-
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Box 3.1: Examples of traffic survey methods

Manual and automated traffic counts
Origin-destination surveys
Travel time surveys




Pilot questions 3.1

What is a traffic survey?

State two purposes of traffic surveys in urban areas.

What is the difference between manual and automated traffic counts?
What do origin-destination surveys measure?

Why are travel time surveys important in urban transport planning?

3.2 Parking Surveys and Analysis

Parking surveys are essential for understanding how parking facilities are used in urban areas.
A parking survey is a systematic study of the demand and supply of parking spaces, including
occupancy rates, turnover, and duration of use. These surveys help planners identify shortages,
design efficient parking systems, and reduce congestion caused.by vehicles searching for
spaces.

Fill in the blank: A parking survey is a systematic study of the. demand and supply of
spaces, including occupancy rates and turnover.

3.2.1 Objectives of parking surveys

The main objectives of parking surveys are to determine the adequacy of existing parking
facilities, identify patterns of use, and assess the need for new infrastructure. They also help
evaluate the impact of parking policies; such as pricing or restrictions, on user behaviour. By
achieving these objectives, planners can ensure that parking systems support mobility and
reduce traffic problems.

Fill in the blank: Parking surveys help evaluate the impact of parking , such as
pricing or restrictions, on user behaviour.
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Figure 3.2: Objectives Parking Surveys
- Understanding Urban Demand
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Diagram showing the objectives of parking surveys (adequacy, usage patterns, policy
evaluation).

Figure 3.2: Objectives of parking surveys

3:2.2 Techniques for measuring parking demand and supply

Several techniques are used to measure parking demand and supply. Occupancy counts
record the number of vehicles parked at a given time, while turnover studies measure how
often spaces are used within a period. Duration studies track how long vehicles remain
parked, providing insights into short-term versus long-term usage. These techniques together
give a comprehensive view of parking behaviour in urban areas.

-
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Fill in the blank: Occupancy counts record the number of vehicles parked at a given time, while
studies measure how often spaces are used within a period.

Plate 3.2: Techniques for Measuring
Parking Demand and Supply

Usage Patterns
& Duration

~~~~~

it

: M ManualData I Automated Data

gy

Image showing surveyors recording occupancy and turnover in a busy urban car park.
Plate 3.2: Techniques for measuring parking demand and supply

3.2:3 Data analysis and implications for urban planning
Once data is collected, it must be analysed to identify trends and inform planning decisions.

Data analysis involves calculating occupancy rates, average turnover, and duration of stay.
The implications for urban planning include designing appropriate parking facilities, introducing

-
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pricing strategies, and managing demand to reduce congestion. Effective analysis ensures that
parking systems contribute positively to urban mobility and land use efficiency.

Fill in the blank: Data analysis involves calculating occupancy rates, average turnover, and

of stay.

Implication

Planning Action

Impact on Urban Environment

Facility
Design

Determining the required
capacity, type (on-street vs.
off-street), and location of
parking structures.

Prevents "spillover” parking in
residential areas and optimizes the
size of new developments.

Pricing
Strategies

Implementing dynamic or
tiered pricing based on peak
occupancy rates.

Encourages higher turnover of spaces
in commercial zones, ensuring
Shoppers can always find a spot.

Demand
Management

Using high parking costs or
limited permits to discourage
private car use in dense
cores.

Directly reduces "cruising traffic"—
vehicles driving in circles looking for
spots—which accounts for up to 30%
of urban congestion.

Land Use
Efficiency

Reallocating excessive
parking space to more
productive uses like housing,
parks, or bike lanes.

Combats urban sprawl and supports
the "15-minute city” model by creating
more compact, walkable
neighborhoods.

-

Box 3.2: Implications of parking survey analysis

Design of appropriate parking facilities
Introduction of pricing strategies
Demand management to reduce congestion
Support for efficient land use planning
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Pilot questions 3.2

What is a parking survey?

State two objectives of parking surveys.

Mention one technique used to measure parking demand.
What does a turnover study measure?

Why is data analysis important in parking surveys?

3.3 Accident Surveys and Road Safety Studies

Accident surveys are vital for improving safety in urban transport systems. An accident survey
is a systematic collection of data on road crashes, including their location, time, causes, and
severity. These surveys provide evidence for identifying hazardous locations, designing safer
roads, and formulating policies to reduce accidents. Road safety studies build on accident
survey data to propose interventions that protect lives and enhance mobility.

Fill in the blank: An accident survey is a systematic collection of data on road ,
including their location, time, causes, and severity.

3.3.1 Importance of accident surveys. in transport planning

Accident surveys help planners understand the scale and nature of road safety problems. They
highlight accident-prone areas, reveal common causes of crashes, and provide a basis for
prioritising safety measures. Without accident surveys, transport planning would lack the
evidence needed to address risks:effectively.

Fill in the blank: Accident surveys highlight accident-prone areas, reveal common causes of
crashes, and provide a basis for prioritising measures.

-
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Figure 3.3: Importance of Accident Surveys
in Transport Planning
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Diagram showing the importance of accident surveys (identifying hotspots, causes, and
informing safety measures).
Figure 3.3: Importance of accident surveys in transport planning

3:3.2 Methods of collecting accident data (police records, field surveys, GIS
tools)

Accident data can be collected through several methods. Police records provide official
information on reported crashes, including details of vehicles, drivers, and circumstances. Field
surveys involve direct observation and interviews at accident sites, offering additional insights.
GIS tools allow spatial analysis of accident locations, helping planners visualise patterns and
identify high-risk areas. Combining these methods ensures comprehensive and reliable data.

-
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Fill in the blank: GIS tools allow spatial analysis of accident locations, helping planners visualise
patterns and identify areas.

3. GIS Mapping

=N ill

[ Accident Data
[ Spatial Analysis

=18 t‘.'w?,;-«:,. g

Image showing accident data collection using police records, field surveys, and GIS mapping.
Plate 3.3: Methods of collecting accident data

3.3:3 Using accident data for safety improvements and policy formulation
Accident data is applied to design safer roads, enforce traffic regulations, and develop policies

that reduce risks. Safety improvements may include redesigning intersections, adding
pedestrian crossings, or improving signage. Policy formulation involves setting speed limits,

Hea)
B ET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



enforcing seatbelt use, or introducing awareness campaigns. By applying accident data,
planners can create evidence-based strategies that save lives and promote safer urban mobility.

Fill in the blank: Safety improvements may include redesigning intersections, adding pedestrian
crossings, or improving .

Application Safety Intervention Long-term Impact
Infrastructure Identifying "Black Spots" to justify re- Reduces the frequency
Redesign engineering hazardous intersections or and severity-of multi-

adding roundabouts. vehicle collisions.
Pedestrian Analyzing collision clusters involving Enhances walkability and
Protection non-motorized users to install zebra protects vulnerable road
crossings or refuge islands. users (VRUs).
Signage & Using data on night-time or weather- Minimizes driver error
Visibility related crashes to improve road caused by poor
markings and lighting. information or low
visibility.
Enforcement Directing traffic police to high-risk zones Creates a deterrent effect
Strategy for speed and DUI (Driving Under and increases compliance
Influence) checks. with traffic laws.
Public Shaping education campaigns based on Shifts road-user behavior
Awareness real-world data (e.g., targeting helmet through evidence-based
use if data shows high head injuries). messaging.

Box 3.3: Applications of accident data

Redesigning hazardous intersections
Introducing pedestrian crossings
Improving road signage
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Enforcing traffic regulations
Developing awareness campaigns

Pilot questions 3.3

What is an accident survey?

State two reasons why accident surveys are important in transport planning.
Mention one method of collecting accident data.

What role do GIS tools play in accident surveys?

Give one example of how accident data can be applied to improve road safety.

3.4 Applications of Survey Data in Urban Transport
Planning

Survey data is the foundation of evidence-based transport planning. Survey data refers to
information collected through traffic, parking, and accident surveys, which is then analysed to
guide decisions on infrastructure, policies, and safety measures. By applying survey data,
planners can forecast demand, evaluate alternatives, and design systems that meet the needs
of urban populations.

Fill in the blank: Survey data refers to information collected through traffic, parking, and
surveys, which is then analysed to guide decisions.

3.4.1 Forecasting and modelling based on survey data

Survey data is crucial for forecasting, which involves predicting future travel demand and
patterns. Models such as trip generation, distribution, and modal split rely on survey data to
estimate how many trips will occur, where they will go, and which modes will be chosen. This
ensures that transport.infrastructure is designed to meet future needs rather than only current
demand.

Fill in the blank: Models such as trip generation, distribution, and modal split rely on survey data
to estimate how many will occur.

-
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Figure 3.4:
Forecasing and Modelling Based on Survey Data
— The Data-Driven Prediction Process

1. Data Input & Collection 2. Model Application 3. Demand Prediction
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Diagram showing the use of survey data in forecasting and modelling (data input, model
application, demand prediction).
Figure 3.4: Forecasting and modelling based on survey data
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3:4.2 Policy evaluation and infrastructure design

Survey data also supports policy evaluation, which assesses the impact of transport policies
such as parking restrictions, congestion pricing, or public transport subsidies. It helps planners
understand how policies influence travel behaviour. In addition, survey data informs
infrastructure design, ensuring that new roads, parking facilities, or transit systems are aligned
with actual demand and usage patterns.
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Fill in the blank: Survey data informs infrastructure design, ensuring that new roads, parking
facilities, or transit systems are aligned with actual

Plate 3.4: Policy Evaluation and Infrastrrcture Design Using
Usig Survey Data - The Data-Driven Planning Cycle

1. Data Input & Analysis 2. Policy Evaluation & Design 3. Infrastncture Design & Planning

Shaping Future Citjeg Wi
Survey-Powered Insightgh

B . Survey Data . Planned Outcomes

Image showing planners using survey data to evaluate policies and design infrastructure.
Plate 3.4: Policy evaluation and infrastructure design using survey data

3.4.3 Case examples of survey applications in urban areas
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Case studies illustrate how survey data is applied in practice. For example, Singapore uses
traffic and parking surveys to manage demand and support integrated land use planning.
Curitiba in Brazil applied survey data to design its bus rapid transit system, while Lagos in
Nigeria used accident surveys to improve road safety and introduce bus rapid transit corridors.
These examples show how survey data can transform urban transport systems.

Fill in the blank: Curitiba in Brazil applied survey data to design its

rapid transit

system.
City Survey Practical Application & Outcome
Method
Used
Singapore Parking & Data on parking duration and trip origins led to the
O-D Surveys Electronic Road Pricing (ERP) system. By pricing road
access based on real-time congestion data, the city
successfully managed vehicle demand in the Central
Business District.
Curitiba, Land-Use & Detailed surveys of passenger volumes and boarding
Brazil Volume patterns informed the design of the "Tube Stations." This
Counts allowed for off-board fare collection, mimicking the
efficiency of a subway system using a bus fleet.
Lagos, Accident & Analysis of accident "black spots" along the Ikorodu Road
Nigeria Speed corridor justified the installation of physical barriers and
Surveys pedestrian bridges. This data was also used to optimize
the dedicated BRT lanes to separate high-speed buses
from local traffic.

Pilot questions 3.4

-

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS

Box 3.4: Case examples of survey applications

Singapore: demand management through traffic and parking surveys

Curitiba, Brazil: bus rapid transit system design
Lagos, Nigeria: accident surveys for safety and bus rapid transit corridors




What is survey data in transport planning?

How is survey data used in forecasting and modelling?

State one example of a transport policy that can be evaluated using survey data.

Why is survey data important for infrastructure design?

Mention one city that has successfully applied survey data in urban transport planning.

Series Summary

This Series has highlighted the importance of traffic, parking, and accident surveys in‘urban
transport planning. The purpose was to show how these surveys provide essential data for
understanding travel behaviour, managing parking demand, and improving road safety. By
engaging with these topics, you have seen how survey methods form the backbone of
evidence-based planning in busy urban environments.

We began with traffic surveys, examining their purpose, scope, and methods such as manual
counts, automated counts, and origin-destination studies. Then we moved-on to parking
surveys, exploring objectives, techniques for measuring demand-and supply, and the
implications of data analysis. Following that, we studied accident surveys and road safety
studies, focusing on their importance, methods of data collection; and applications for safety
improvements. Finally, we considered how 'survey data is applied in forecasting, policy
evaluation, and infrastructure design, supported by case examples. In line with the Series
Learning Outcomes, you should now be able to define and explain survey methods,
demonstrate techniques for data collection, analyse survey results, and apply findings to
practical urban transport planning.

Series Glossary

Accident survey: A systematic collection of data on road crashes, including location, time,
causes, and severity.

Data analysis: The process of examining survey data to identify trends and inform planning
decisions.

Duration study: A parking survey method that measures how long vehicles remain parked
in a space:

Field survey: A method of collecting accident or traffic data through direct observation and
interviews.

GIS tools: Geographic Information System applications used to map and analyse accident
or traffic data spatially.

Occupancy count: A parking survey technique that records the number of vehicles parked
at a given time.

Origin-destination survey: A traffic survey that tracks where trips begin and end, showing
travel demand patterns.

Parking survey: A systematic study of the demand and supply of parking spaces, including
occupancy, turnover, and duration.

Policy evaluation: The assessment of how transport policies, such as pricing or restrictions,
affect travel behaviour.

Survey data: Information collected through traffic, parking, and accident surveys, used to
guide transport planning.

Traffic count: A method of measuring the number of vehicles or pedestrians passing a point

during a specific period.
ol
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Traffic survey: A systematic collection of data about vehicle and pedestrian movements in
urban areas.

Travel time survey: A traffic survey that measures the time taken to travel between two
points.

Turnover study: A parking survey method that measures how often parking spaces are
used within a given period.

Concept Check Questions [Series 3]
Objective Questions

Which of the following best describes the purpose of traffic surveys?
a) To measure parking turnover

b) To collect data on vehicle and pedestrian movements

c¢) To enforce traffic regulations

d) To design accident awareness campaigns

(Linked to SLO 3.1)

Which parking survey technique measures how often spaces are used within a given period?
a) Occupancy count

b) Turnover study

c¢) Duration study

d) Origin-destination survey

(Linked to SLO 3.4)

Which of the following is a method of collecting accident data?
a) Traffic assignment models

b) Police records

c¢) Parking turnover studies

d) Modal split models

(Linked to SLO 3.7)
Short-Answer Questions

Define survey data in the context of urban transport planning. (Linked to SLO 3.9)

State two objectives of parking surveys. (Linked to SLO 3.4)

Mention one difference between manual and automated traffic counts. (Linked to SLO 3.2)
Explain briefly why accident surveys are important in transport planning. (Linked to SLO 3.6)
Identify one application of survey data in infrastructure design. (Linked to SLO 3.10)

Long-Answer Questions

Analyse the role of origin-destination and travel time surveys in understanding urban mobility.
(Linked to SLO 3.3)

-
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Basic response: Origin-destination surveys track where trips begin and end, while
travel time surveys measure the time taken between two points. Together, they
provide insights into travel demand and congestion levels.

Value-added response: Outstanding learners may add that these surveys also
support route optimisation, inform public transport scheduling, and can be
integrated with GIS tools for spatial analysis of mobility patterns.

Evaluate how parking survey data can be applied to improve urban transport planning. (Linked
to SLO 3.5)

Basic response: Parking survey data helps identify shortages, measure occupancy and
turnover, and guide the design of parking facilities.

Value-added response: Outstanding learners may add that such data also informs pricing
strategies, supports demand management policies, and contributes to sustainable land
use planning by balancing parking provision with public transportpromotion.

Discuss the applications of accident survey data in road safety and policy formulation. (Linked to
SLO 3.8)

Basic response: Accident survey data is used to identify hazardous locations, design safer
roads, and enforce traffic regulations.

Value-added response: Outstanding learners may add/that accident.data also supports
awareness campaigns, informs evidence-based legislation, and can be combined with
predictive analytics to anticipate and prevent future risks.

Answers to Concept Check Questions [Series 3]
Objective Questions

b) To collect data on vehicle and pedestrian movements
b) Turnover study
b) Police records

Short-Answer Questions

Survey data is information collected through traffic, parking, and accident surveys, used to guide
transport planning.

Objectives include determining the adequacy of parking facilities and evaluating the impact of
parking policies.

Manual counts involve observers recording data directly, while automated counts use
technologies suchas sensors or cameras.

Accident.surveys are important because they highlight accident-prone areas, reveal causes of
crashes, and provide evidence for safety measures.

One application.is designing new parking facilities based on measured demand and supply.

Long-Answer Questions

See responses above.
See responses above.
See responses above.

Answers to Pilot Questions [Series 3]
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Part 3.1 Traffic Surveys in Urban Areas

A traffic survey is a systematic collection of data about vehicle and pedestrian movements
within a defined area.

Two purposes of traffic surveys are to identify peak traffic periods and to assess road
capacity.

Manual traffic counts involve observers recording data directly, while automated counts use
technologies such as sensors or cameras.

Origin-destination surveys measure where trips begin and end.

Travel time surveys are important because they measure the time taken to move between
two points, helping assess congestion and road efficiency.

Part 3.2 Parking Surveys and Analysis

A parking survey is a systematic study of the demand and supply of parking spaces,
including occupancy rates and turnover.

Two objectives of parking surveys are to determine the adequacy of existing parking
facilities and to evaluate the impact of parking policies.

One technique used to measure parking demand is occupancy counts.

A turnover study measures how often parking spaces are used within a given period.

Data analysis is important because it identifies trends and informs planning decisions such
as facility design and demand management.

Part 3.3 Accident Surveys and Road Safety Studies

An accident survey is a systematic collection of data on road crashes, including location,
time, causes, and severity.

Accident surveys are important because they highlight accident-prone areas and reveal
common causes of crashes.

One method of collecting-accident data is through police records.

GIS tools help accident surveys by allowing spatial analysis of accident locations to identify
high-risk areas.

Accident data can'be applied to improve road safety by redesigning hazardous intersections
or introducing pedestrian crossings.

Part 3.4 Applications of Survey Data in Urban Transport Planning

Survey datain transport planning refers to information collected through traffic, parking, and
accident surveys, used to guide decisions.

Survey data is used in forecasting and modelling to predict future travel demand and
patterns.

One example of a transport policy that can be evaluated using survey data is congestion
pricing.

Survey data is important for infrastructure design because it ensures new facilities are
aligned with actual demand and usage patterns.

One city that has successfully applied survey data in urban transport planning is Singapore.

References and Attributions [Series 3]
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This section compiles references, suggested open educational resources (OERs), and
attributions for illustrations used in Series 3: Traffic, Parking, and Accident Surveys in Urban
Areas. The referencing style applied here follows APA guidelines for clarity and consistency.

General References

Black, J. (2001). Transport demand management. Aldershot: Ashgate.

Button, K. (2010). Transport economics (3rd ed.). Cheltenham: Edward Elgar.

Ortuzar, J. de D., & Willumsen, L. G. (2011). Modelling transport (4th ed.). Chichester:
Wiley.

Rodrigue, J. P., Comtois, C., & Slack, B. (2017). The geography of transport systems (4th
ed.). New York: Routledge.

World Bank. (2020). Urban transport and development: Trends and challenges. Washington,
DC: World Bank.

lllustrations and Attributions

Figure 3.1: Scope of traffic surveys in urban areas
Al-generated prompt: “Create a labelled diagram showing the scope of traffic surveys
from neighbourhood to city-wide level.”
Suggested OER search string: “scope of traffic surveys urban planning diagram
OER.
Plate 3.1: Manual and automated traffic counts
Al-generated prompt: “Generate an image showing manual traffic counts by
observers and automated counts using sensors and cameras.”
Suggested OER search string: “manual automated traffic counts urban survey OER
image.”
Box 3.1: Examples of traffic survey methods
Al-generated prompt: “Create a text box summarising examples of traffic survey
methods including counts, O-D surveys, and travel time surveys.”
Suggested OER search string: “traffic survey methods OER summary.”
Figure 3.2: Objectives of parking surveys
Al-generated prompt: “Create a labelled diagram showing objectives of parking
surveys including adequacy, usage patterns, and policy evaluation.”
Suggested OER search string: “objectives of parking surveys diagram OER.”
Plate 3.2:/Techniques for measuring parking demand and supply
Al-generated prompt: “Generate an image showing surveyors recording occupancy
and turnover in a busy urban car park.”
Suggested OER search string: “parking survey techniques occupancy turnover OER
image.”
Box 3.2: Implications of parking survey analysis
Al-generated prompt: “Create a text box summarising implications of parking survey
analysis for urban planning.”
Suggested OER search string: “parking survey analysis implications OER summary.”
Figure 3.3: Importance of accident surveys in transport planning
Al-generated prompt: “Create a labelled diagram showing the importance of accident
surveys, including hotspots, causes, and safety measures.”
Suggested OER search string: “importance of accident surveys transport planning
diagram OER.”
Plate 3.3: Methods of collecting accident data
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Al-generated prompt: “Generate an image showing accident data collection using
police records, field surveys, and GIS mapping.”
Suggested OER search string: “accident data collection police records GIS OER
image.”
Box 3.3: Applications of accident data
Al-generated prompt: “Create a text box summarising applications of accident data
for safety improvements and policy formulation.”
Suggested OER search string: “applications of accident data safety policy OER
summary.”
Figure 3.4: Forecasting and modelling based on survey data
Al-generated prompt: “Create a labelled diagram showing how survey data is used in
forecasting and modelling with data input, model application, and demand
prediction.”
Suggested OER search string: “survey data forecasting modelling diagram OER.”
Plate 3.4: Policy evaluation and infrastructure design using survey data
Al-generated prompt: “Generate an image showing planners using survey data to
evaluate transport policies and design infrastructure.”
Suggested OER search string: “survey data transport policy evaluation infrastructure
design OER image.”
Box 3.4: Case examples of survey applications
Al-generated prompt: “Create a text box summarising case examples of survey
applications in Singapore, Curitiba; and Lagos.”
Suggested OER search string: “survey data applications urban transport case
studies OER summary.”

Course Code: URP 301

Course Title: Urbanisation and Population Studies

Course Unit: 2 Units

Series 1: Concepts-and Integration of Transportation Planning

Series 2: Methodologies, Techniques, and Models in Traffic and Transportation Planning
Series 3: Traffic, Parking, and Accident Surveys in Urban Areas

Series 4: Principles and Analytical Techniques of Urban Traffic Planning and Design
Series 5: Studio Applications in Traffic and Transportation Planning

Here is the proposed outline for Series 4:

Part 4.1 Principles of urban traffic planning

-

Fundamental objectives of traffic planning

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Key principles of efficiency, safety, and sustainability
Relationship between land use and traffic systems

Part 4.2 Analytical techniques for traffic studies

Traffic flow analysis methods
Capacity and level of service evaluation
Queueing and delay analysis

Part 4.3 Design considerations in urban traffic planning

Road network design principles
Intersection and junction design
Integration of non-motorised transport and public transit

Part 4.4 Applications of analytical techniques in planning practice

Forecasting traffic demand using analytical tools
Policy evaluation and scenario testing
Case examples of analytical techniques applied in urban traffic design

Introduction

Urban traffic planning is at the heart/of creating cities that are safe, efficient, and sustainable.
Every day, millions of journeys take place across complex networks of roads, intersections, and
transit systems. Without clear principles and robust analytical techniques, planners would
struggle to manage congestion, design effective road layouts, or forecast future demand. This
Series builds on the foundations laid in earlier discussions of surveys and data, moving towards
the principles and tools.that guide actual traffic planning and design.

The aim of this Series is.to introduce you to the principles of urban traffic planning and to equip
you with analytical techniques that support effective design and decision-making in transport
systems.

We shall.commence this Series by examining the fundamental principles of urban traffic
planning, focusing on objectives such as efficiency, safety, and sustainability. Next, we will
explore analytical techniques for traffic studies, including flow analysis, capacity evaluation, and
queueing methods. Following that, we will move on to design considerations, looking at road
networks, intersections, and the integration of non-motorised and public transport. Finally, we
will wrap up by considering applications of analytical techniques in practice, including
forecasting demand, evaluating policies, and reviewing case examples.

Series Learning Outcomes
Upon completing this Series, you should be able to:

SLO 4.1 define the fundamental objectives of urban traffic planning,
SLO 4.2 explain key principles of efficiency, safety, and sustainability in traffic planning,

-
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SLO 4.3 describe the relationship between land use and traffic systems,

SLO 4.4 demonstrate methods of traffic flow analysis,

SLO 4.5 apply techniques for evaluating capacity and level of service,

SLO 4.6 analyse queueing and delay in traffic systems,

SLO 4.7 explain principles of road network design,

SLO 4.8 describe considerations in intersection and junction design,

SLO 4.9 evaluate strategies for integrating non-motorised transport and public transit,
SLO 4.10 apply analytical techniques to forecasting traffic demand,

SLO 4.11 assess the role of analytical tools in policy evaluation and scenario testing, and
SLO 4.12 examine case examples of analytical techniques applied in urban traffic design.

4.1 Principles of Urban Traffic Planning

Urban traffic planning provides the framework for managing'movement within cities. A principle
in traffic planning refers to a fundamental guideline or rule that shapes how transport systems
are organised and designed. These principles ensure that traffic systems are efficient, safe, and
sustainable, while also supporting economic growth/and social wellbeing.

Fill in the blank: A principle in traffic planning refers to a fundamental or rule that
shapes how transport systems are organised.

4.1.1 Fundamental objectives of traffic planning

The fundamental objectives of traffic planning are to facilitate mobility, enhance safety, and
promote accessibility. Mobility refers to the ease with which people and goods can move within
a city. Safety ensures that transport systems minimise risks of accidents and injuries.
Accessibility guarantees that all groups, including vulnerable populations, can reach essential
services and opportunities. Together, these objectives guide planners in balancing efficiency
with inclusivity.

Fill in the blank: The fundamental objectives of traffic planning are to facilitate mobility, enhance
safety, and promote
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Figure 4.1: Fundamental Objectives of
Traffic Planning

Creating Smart, Safe ,p 7
Inclusive Urban Sp,.. o

> . Planning Goals Community Benefits

Diagram-showing the fundamental objectives of traffic planning (mobility, safety, accessibility).
Figure 4.1: Fundamental objectives of traffic planning

4.1.2 Key principles of efficiency, safety, and sustainability

Traffic planning is guided by key principles. Efficiency means designing systems that minimise
travel time and reduce congestion. Safety involves implementing measures such as speed
limits, signage, and well-designed intersections to protect road users. Sustainability ensures
that traffic systems reduce environmental impacts, encourage public transport, and support
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long-term urban growth. These principles are interconnected, as efficient systems often improve
safety and sustainability.

Fill in the blank: Efficiency means designing systems that minimise travel time and reduce

Plate 4.1: Key Principles of Efficiency,
Safety, and Sustainablity

2. Safe Systems 3. Sustainable Mobility

-

0

E Integrated Urban
| Planning
)

& %

Creating Future-Ready Cities -

| 4

[- Planning Goals] [- Community Benefif ts]

Image showing efficient, safe, and sustainable traffic systems (e.g., well-designed roads, public
transport, cycling lanes).
Plate 4.1: Key principles of efficiency, safety, and sustainability

4.1.3 Relationship between land use and traffic systems

-
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Traffic planning cannot be separated from land use. Land use refers to the way urban space is
allocated for housing, commerce, industry, and recreation. The relationship between land use
and traffic systems is reciprocal: land use patterns generate traffic demand, while traffic systems
influence how land is developed. For example, high-density housing near transit corridors
reduces car dependency, while poorly planned road networks can encourage sprawl.

Fill in the blank: Land use patterns generate traffic demand, while traffic systems influence how
land is

Land Use Traffic System Impact Strategic Result
Characteristic
High-Density Placing apartments and Reduced Car Dependency:
Housing townhomes near transit Residents are more likely to walk or
hubs (Transit-Oriented use rail, lowering the number of
Development). private vehicles on the road.
Commercial Concentrated office parks Peak-Hour Demand: Creates intense,
Centers and malls create high "trip directional traffic flow (the "rush hour")
attraction."” that requires high-capacity transit or
road infrastructure.
Dispersed Road | Building extensive highways Urban Sprawl: Encourages low-
Networks into undeveloped peripheral density development far from the city
land. center, making public transit non-
viable and increasing travel distances.
Integrated Coordinating zoning laws Sustainable Growth: Ensures that
Planning with transit master plans. infrastructure capacity matches the
density of the population, preventing
future congestion.

Box 4.1: Examples of land use and traffic system relationships

High-density housing near transit corridors reduces car dependency
Commercial centres generate peak-hour traffic demand

-
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Poorly planned road networks encourage urban spraw!
Integrated land use and traffic planning supports sustainable growth

Pilot questions 4.1

What is meant by a principle in traffic planning?

State the three fundamental objectives of traffic planning.
What does efficiency mean in traffic planning?

Mention one measure that supports safety in traffic systems.
How do land use patterns influence traffic demand?

4.2 Analytical Techniques: for Traffic Studies

Analytical techniques are essential tools in. traffic planning. An analytical technique refers to a
structured method used to examine traffic data and interpret patterns of movement, congestion,
and demand. These techniques allow planners to make evidence-based decisions about road
design, traffic management, and policy interventions.

Fill in the blank: An analytical technique refers to a structured used to examine
traffic data and interpret patterns.

4.2.1 Traffic flow analysis methods

Traffic flow analysis is the study of how vehicles move along roadways. It involves measuring
variables suchas speed, density, and volume. Speed refers to the rate at which vehicles travel,
density is the number of vehicles per unit length of road, and volume is the number of vehicles
passing a point.in a given time. By analysing these variables, planners can identify bottlenecks

and propose solutions to improve flow.

Fill in the blank: Traffic flow analysis involves measuring variables such as speed, density, and

-
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Diagram showing traffic flow variables (speed, density, volume) and their relationships.
Figure 4.2: Traffic flow analysis variables

4.2.2 Capacity and level of service evaluation

Capacity refers to the maximum number of vehicles that can pass a point or section of road
under given conditions. Level of service (LOS) is a qualitative measure describing operational
conditions such as speed, travel time, and comfort. LOS is often graded from A (free flow) to F
(severe congestion). Evaluating capacity and LOS helps planners determine whether existing
infrastructure can meet demand or requires improvement.

-
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Fill in the blank: Level of service is a qualitative measure describing operational conditions such
as speed, travel time, and

Plate 4.2: Capacity and Level of Service Evaluation
- Undrstanding Traffic Performance

1. Free Flow 2. Stable Flow
(LOS A/B) (LOS C/D)

Impact of Demand & Capacity

J,'

February 5, 2026

Image showing a road section with varying levels of service, from free flow to congestion.
Plate 4.2: Capacity and level of service evaluation

4.2.3 Queueing and delay analysis
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Queueing analysis examines how vehicles form lines at intersections, toll booths, or
bottlenecks. It helps estimate waiting times and the length of queues. Delay analysis measures
the additional travel time experienced due to congestion or interruptions. These techniques are
critical for designing intersections, traffic signals, and road layouts that minimise delays and
improve efficiency.

Fill in the blank: Queueing analysis helps estimate waiting times and the length of

Application Technical Focus Planning Outcome
Intersection Calculating the "Service Rate" Optimal Signal Timing: Reduces
Analysis of a green light versus the the number of vehicles that fail to
"Arrival Rate" of vehicles. clear an intersectionvin-a single cycle.
Signal System Coordinating "Green Waves" Reducedldling: Minimizes stop-
Design across multiple intersections and-go driving, which significantly
(Signal Synchronization). lowers fuel consumption and
emissions.
Bottleneck Analyzing throughput at toll Operational Efficiency: Determines
Management booths, security checkpoints, the exact number of service lanes or
ortransit fare gates. gates needed to keep wait times
below a specific threshold.
Layout Using delay data to justify the Safety & Flow: Prevents "queue
Optimization addition of dedicated turn spillback"” where waiting cars block
lanes or roundabouts. through-traffic, causing gridlock on
adjacent streets.

Box 4.2: Applications of queueing and delay analysis

Estimating waiting times at intersections
Designing efficient traffic signal systems
Reducing congestion at toll booths
Improving road layouts to minimise delays

-
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Pilot questions 4.2

What is meant by an analytical technique in traffic planning?
State the three variables measured in traffic flow analysis.
What does level of service describe?

Mention one application of queueing analysis.

Why is delay analysis important in traffic planning?

4.3 Design Considerations in Urban Traffic Planning

Design considerations are the practical aspects that shape how traffic systems are organised in
cities. A design consideration refers to a factor or principleithat influences the physical and

operational layout of roads, intersections, and transport networks: These considerations ensure
that traffic systems are safe, efficient, and inclusive, while supporting sustainable urban growth.

Fill in the blank: A design consideration refers to a-factor or principle that influences the physical
and layout of roads.

4.3.1 Road network design principles

A road network is the interconnected system of roads that supports movement within a city.
Effective design principles include‘hierarchy, connectivity, and accessibility. Hierarchy ensures
that roads are classified into arterial, collector, and local streets, each serving different
functions. Connectivity refers to-how well roads link different parts of the city, while
accessibility ensures that'people can reach destinations easily. Together, these principles
create networks that balance mobility and local access.

Fill in the blank: Road hierarchy classifies roads into arterial, collector, and streets,
each serving different functions.

-
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Diagram showing road network hierarchy (arterial, collector, local streets).
Figure 4.3: Road network design principles

4.3.2 Intersection and junction design

Intersections and junctions are critical points where roads meet. Their design affects safety,
efficiency, and traffic flow. Key considerations include visibility, signalisation, and geometry.
Visibility ensures that drivers and pedestrians can see clearly, reducing accidents.
Signalisation involves traffic lights or signs that regulate movement. Geometry refers to the

-
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physical layout, such as lane width and turning radii, which influence how smoothly vehicles
move through intersections.

Fill in the blank: Intersection design considerations include visibility, signalisation, and
, which influence how smoothly vehicles move.

T e
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Image showing a well-designed intersection with clear visibility, traffic signals, and appropriate

geometry.
Plate 4.3: Intersection and junction design considerations

4.3.3 Integration of non-motorised transport and public transit
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Modern traffic planning emphasises the integration of non-motorised transport (NMT), such
as walking and cycling, with public transit systems. This integration reduces car dependency,
promotes sustainability, and improves accessibility. Design considerations include providing
safe pedestrian crossings, dedicated cycle lanes, and seamless connections to buses and
trains. By integrating NMT and public transit, cities can create inclusive transport systems that
serve diverse populations.

Fill in the blank: Modern traffic planning emphasises the integration of non-motorised transport

such as walking and with public transit systems.
Integration Practical Example Strategic Benefit
Type
Pedestrian High-visibility zebra Safety & Access: Reduces the
Connectivity crossings, refuge islands, and "barrier effect” of busy roads, making
wide sidewalks leading it safer for the most vulnerable users
directly to bus terminals. to reach transit.
Cycling Dedicated, protected cycle Extended Catchment: Allows
Infrastructure lanes that terminate at major residents living 2—-5 km away (too far
transit hubs or "Bike & Ride" to walk) to access the transit network
facilities. without a car.
Seamless Secure bike parking, lockers, Intermodality: Creates a continuous
Transfers and "bikes-on-trains" policies travel chain where the bicycle acts as
at rail stations. a feeder to the high-capacity rail line.
Supportive "Complete Streets" mandates Modal Shift: Encourages a culture
Policies and subsidies for bike-sharing where active travel is the most
schemes integrated into convenient and cost-effective choice
transit fare cards. for daily commuting.

Box 4.3: Examples of integration of NMT and public transit

Safe pedestrian crossings linked to bus stops
Dedicated cycle lanes connected to transit hubs

-
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Seamless transfers between cycling routes and train stations
Policies that encourage walking and cycling alongside public transport use

Pilot questions 4.3

What is meant by a design consideration in traffic planning?

State the three principles of road network design.

What does geometry refer to in intersection design?

Mention one way to integrate non-motorised transport with public transit.
Why is accessibility important in road network design?

4.4 Applications of Analytical Techniques in'Planning
Practice

Analytical techniques are not only theoretical tools but also practical instruments for solving real-
world transport problems. An application in traffic planning refers to the use of analytical
methods to address specific challenges such as forecasting demand, evaluating policies, and
designing infrastructure. By applying these techniques, planners can make informed decisions
that improve efficiency, safety, and sustainability. in urban transport systems.

Fill in the blank: An application in traffic planning refers to the use of analytical methods to
address specific

4.4.1 Forecasting traffic demand using analytical tools

Forecasting is the process of predicting future traffic demand based on current and historical
data. Analytical tools such as regression models, simulation software, and trip generation
models are used to estimate how many trips will occur, where they will go, and which modes of
transport will be chosen. Forecasting ensures that infrastructure is designed to meet future
needs rather than only current demand.

Fill in the blank: Forecasting is the process of predicting future traffic demand based on current
and data.
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Figure 4.4: Forecasing Traffic Demand Using Analytical
Tools - The Predictive Planning Cycle

1. Data Input & Collection 2. Model Application
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Diagram showing forecasting process (data input, model application, demand prediction).
Figure 4.4: Forecasting traffic demand using analytical tools

4.4.2 Policy evaluation and scenario testing

Policy evaluation involves assessing the impact of transport policies such as congestion
pricing, parking restrictions, or public transport subsidies. Analytical techniques help planners
measure how policies influence travel behaviour and system performance. Scenario testing
allows planners to simulate different conditions, such as population growth or new infrastructure,
to see how the system would respond. These applications ensure that decisions are evidence-
based and adaptable to future changes.
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Fill in the blank: Scenario testing allows planners to simulate different conditions, such as
population growth or new

Figure 4.4: Policy Evaluation and Scenario Testing -
Shaping Urban Futures with Simulation

1. Policy Input & Data 2. Simulation & Modeling 3. Scenario Testing & Out:
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Image showing planners evaluating transport policies and testing scenarios with simulation
models.
Plate 4.4: Policy evaluation and scenatrio testing

4.4.3 Case examples of analytical techniques applied in urban traffic design
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Case studies demonstrate how analytical techniques are applied in practice. For example,

Singapore uses forecasting models to manage traffic demand and support integrated land use
planning. Curitiba in Brazil applied scenario testing to design its bus rapid transit system, while
Lagos in Nigeria used accident and flow analysis to improve road safety and introduce bus rapid
transit corridors. These examples show how analytical techniques can transform urban transport

systems.

Fill in the blank: Curitiba in Brazil applied scenario testing to design its

rapid transit

system.
City Analytical Practical Outcome
Technique
Applied
Singapore Demand Used to calibrate the Electronic Road Pricing
Forecasting & (ERP) system. By predicting how drivers respond to
Elasticity price changes; the city maintains optimal speeds of
Modeling 45-65 km/h on expressways.
Curitiba, Scenario Testing | Planners modeled various "what-if" scenarios for land
Brazil & Spatial density. This led to the Linear Growth Model, where
Analysis high-capacity BRT lines serve as the "structural axes”
forall high-density commercial and residential
zoning.
Lagos, Black-Spot & Engineers analyzed accident clusters and
Nigeria Saturation Flow "bottleneck” flow rates on the Ikorodu Road. This

Analysis

data justified the physical separation of BRT lanes
and the placement of pedestrian bridges at high-
conflict points.

-
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Box 4.4: Case examples of analytical techniques in practice

Singapore: forecasting models for demand management
Curitiba, Brazil: scenario testing for bus rapid transit design
Lagos, Nigeria: accident and flow analysis for safety and bus rapid transit corridors




Pilot questions 4.4

What is meant by an application in traffic planning?

What is forecasting in traffic studies?

State one example of a transport policy that can be evaluated using analytical techniques.
What does scenario testing allow planners to do?

Mention one city that has successfully applied analytical techniques in urban traffic design.

Series Summary

This Series has focused on the principles and analytical techniques that underpin urban traffic
planning and design. Its purpose was to show how planners use structured approaches to
create safe, efficient, and sustainable transport systems. By engaging with this content, you
have seen how theory and practice combine to address the challenges of mobility, accessibility,
and safety in growing urban environments.

We began with the fundamental principles of traffic planning, highlighting objectives such as
mobility, safety, and sustainability, and the relationship between land 'use and traffic systems.
Then we explored analytical techniques, including raffic flow analysis, capacity and level of
service evaluation, and queueing and delay studies. Following that, we examined design
considerations, looking at road network hierarchy, intersection design, and the integration of
non-motorised transport with public transit. Finally, we considered practical applications, such
as forecasting demand, evaluating policies, and reviewing case examples from cities worldwide.
In line with the Series Learning Outcomes; you should now be able to define and explain key
principles, demonstrate analytical techniques, analyse traffic data, and apply these methods to
real-world planning and design scenarios.

Series Glossary [Series 4]

Accessibility: The ease with which people, including vulnerable groups, can reach
destinations and essential services.

Analytical technique: A structured method used to examine traffic data and interpret
patterns of movement, congestion, and demand.

Application: The practical use of analytical methods to solve specific transport challenges
such as forecasting or policy evaluation.

Capacity: The maximum number of vehicles that can pass a point or section of road under
given conditions.

Connectivity: How well roads link different parts of a city, enabling smooth movement
across the network.

Design consideration: A factor or principle that influences the physical and operational
layout of roads, intersections, and transport systems.

Forecasting: The process of predicting future traffic demand and patterns using current and
historical data.

Geometry: The physical layout of intersections or junctions, including lane width and turning
radii, which affect traffic flow.
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Hierarchy (road network): The classification of roads into arterial, collector, and local
streets, each serving different functions.

Land use: The way urban space is allocated for housing, commerce, industry, and
recreation, which influences traffic demand.

Level of service (LOS): A qualitative measure describing operational conditions of roads;
such as speed, travel time, and comfort, often graded from A (free flow) to F (severe
congestion).

Mobility: The ease with which people and goods can move within a city.

Non-motorised transport (NMT): Modes of transport such as walking and cycling that do
not rely on motor vehicles.

Policy evaluation: The assessment of how transport policies, such as congestion pricing or
parking restrictions, affect travel behaviour.

Queueing analysis: The study of how vehicles form lines at intersections or bottlenecks,
used to estimate waiting times and queue lengths.

Road network: The interconnected system of roads that supports movement within a city.

Safety: Measures and principles aimed at reducing accidents and protecting road users.

Scenario testing: The simulation of different conditions, such as population growth or new
infrastructure, to predict how transport systems would respond.

Sustainability: Ensuring that traffic systems reduce environmental impacts, encourage
public transport, and support long-term urban growth.

Traffic flow analysis: The study of vehicle movement along roadways, focusing on
variables such as speed, density, and volume.

Volume (traffic): The number of vehicles passing a point on a road within a given period.

Concept Check Questions [Series 4]

Objective Questions

Which of the following is NOT a fundamental objective of traffic planning?
a) Mobility

b) Safety

c) Accessibility

d) Profitability

(Linked to SLO 4.1)

Which variable is NOT part of traffic flow analysis?
a) Speed

b) Density

c)Volume

d) Colour of vehicles

(Linked to SLO 4.4)

Level of service (LOS) is commonly graded from:
a)AtoF

b) 1

to 10

c) High to Low

-

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



d) Excellent to Poor
(Linked to SLO 4.6)
Short-Answer Questions

Define accessibility in the context of traffic planning. (Linked to SLO 4.2)

State the three categories in road hierarchy. (Linked to SLO 4.7)

Explain briefly what geometry refers to in intersection design. (Linked to SLO 4.8)

Mention one way non-motorised transport can be integrated with public transit. (Linked to SLO
4.9)

What is forecasting in traffic studies? (Linked to SLO 4.10)

Long-Answer Questions

Analyse the relationship between land use and traffic systems. (Linked to SLO 4.3)

Basic response: Land use refers to how urban space is allocated for housing,
commerce, and recreation. These patterns generate traffic demand, while traffic
systems influence how land is developed.

Value-added response: Outstanding learners may-add that integrated land use and
traffic planning reduces car dependency, supports sustainable growth, and
encourages transit-oriented.development.

Evaluate how queueing and delay analysis can improve traffic efficiency. (Linked to SLO 4.6)

Basic response: Queueing analysis estimates waiting times and queue lengths, while delay
analysis measures extra travel time. These techniques help design intersections and
signals to reduce congestion.

Value-added response: Outstanding learners may add that queueing and delay analysis
also support adaptive traffic signal control, inform toll booth design, and enhance user
satisfaction by minimising unpredictability.

Discuss the applications of analytical techniques in policy evaluation and scenario testing.
(Linked to SLO 4.11)

Basic response: Analytical techniques measure how policies such as congestion pricing or
parking restrictions affect travel behaviour. Scenario testing simulates future conditions
to assess system performance.

Value-added response: Outstanding learners may add that these applications also support
resilience planning, allow for cost-benefit analysis of interventions, and help cities adapt
to technological changes such as electric vehicles or autonomous transport.

Answers to Concept Check Questions [Series 4]
Objective Questions

d) Profitability

d) Colour of vehicles

a)AtoF

Short-Answer Questions

Accessibility is the ease with which people, including vulnerable groups, can reach destinations
and essential services.
Arterial, collector, and local streets.
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Geometry refers to the physical layout of intersections, including lane width and turning radii.
Providing dedicated cycle lanes connected to transit hubs.

Forecasting is the process of predicting future traffic demand and patterns using current and
historical data.

Long-Answer Questions

See responses above.
See responses above.
See responses above.

Answers to Pilot Questions [Series 4]
Part 4.1 Principles of Urban Traffic Planning

A principle in traffic planning is a fundamental guideline 'or rule that shapes how transport
systems are organised.

The three fundamental objectives of traffic planning are mobility, safety, and accessibility.

Efficiency in traffic planning means designing systems that minimise travel time and reduce
congestion.

One measure that supports safety in traffic systems is the use of speed limits and clear
signage.

Land use patterns influence traffic demand by generating trips, while traffic systems
influence how land is developed.

Part 4.2 Analytical Techniques for Traffic Studies

An analytical technique in traffic planning is a structured method used to examine traffic data
and interpret patterns.

The three variables measured in traffic flow analysis are speed, density, and volume.

Level of service describes operational conditions such as speed, travel time, and comfort.

One application of queueing analysis is estimating waiting times at intersections.

Delay analysis is important because it measures additional travel time caused by congestion
or interruptions.

Part 4.3 Design Considerations in Urban Traffic Planning

A design consideration in traffic planning is a factor or principle that influences the physical
and operational layout of roads.

The three principles of road network design are hierarchy, connectivity, and accessibility.

Geometry in intersection design refers to the physical layout, including lane width and
turning radii.

One way to integrate non-motorised transport with public transit is by providing dedicated
cycle lanes connected to transit hubs.

Accessibility is important in road network design because it ensures people can reach
destinations easily.

Part 4.4 Applications of Analytical Techniques in Planning Practice

rp
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An application in traffic planning is the use of analytical methods to address specific
challenges.

Forecasting in traffic studies is the process of predicting future traffic demand using current
and historical data.

One example of a transport policy that can be evaluated using analytical techniques is
congestion pricing.

Scenario testing allows planners to simulate different conditions, such as population growth
or new infrastructure.

One city that has successfully applied analytical techniques in urban traffic design is
Singapore.

References and Attributions [Series 4]

This section compiles references, suggested open educational.resources (OERS), and
attributions for illustrations used in Series 4: Principles and Analytical Techniques of Urban
Traffic Planning and Design. The referencing style applied here follows APA guidelines for
clarity and consistency.

General References

Black, J. (2001). Transport demand management. Aldershot: Ashgate.

Button, K. (2010). Transport economics (3rd ed.). Cheltenham: Edward Elgar.

Ortazar, J. de D., & Willumsen, L. G. (2011). Modelling transport (4th ed.). Chichester:
Wiley.

Rodrigue, J. P., Comtois, C., & Slack, B. (2017). The geography of transport systems (4th
ed.). New York: Routledge.

World Bank. (2020). Urban transport and development: Trends and challenges. Washington,
DC: World Bank.

Illustrations and Attributions

Figure 4.1: Fundamental objectives of traffic planning
Al-generated prompt: “Create a labelled diagram showing the fundamental objectives
of traffic planning: mobility, safety, and accessibility.”
Suggested OER search string: “fundamental objectives of traffic planning diagram
OERY
Plate 4.1: Key principles of efficiency, safety, and sustainability
Al-generated prompt: “Generate an image showing efficient, safe, and sustainable
traffic systems with roads, public transport, and cycling lanes.”
Suggested OER search string: “principles of traffic planning efficiency safety
sustainability OER image.”
Box 4.1: Examples of land use and traffic system relationships
Al-generated prompt: “Create a text box summarising examples of the relationship
between land use and traffic systems.”
Suggested OER search string: “land use traffic system relationship OER summary.”
Figure 4.2: Traffic flow analysis variables
Al-generated prompt: “Create a labelled diagram showing traffic flow analysis
variables: speed, density, and volume.”
P
e
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Suggested OER search string: “traffic flow analysis variables diagram OER.”
Plate 4.2: Capacity and level of service evaluation
Al-generated prompt: “Generate an image showing a road section with different
levels of service ranging from free flow to congestion.”
Suggested OER search string: “capacity level of service traffic planning OER image.”
Box 4.2: Applications of queueing and delay analysis
Al-generated prompt: “Create a text box summarising applications of queueing and
delay analysis in traffic planning.”
Suggested OER search string: “queueing delay analysis traffic planning OER
summary.”
Figure 4.3: Road network design principles
Al-generated prompt: “Create a labelled diagram showing road network hierarchy
with arterial, collector, and local streets.”
Suggested OER search string: “road network design hierarchy diagram OER.”
Plate 4.3: Intersection and junction design considerations
Al-generated prompt: “Generate an image showing a well-designed intersection with
clear visibility, traffic signals, and turning lanes.”
Suggested OER search string: “intersection junction design traffic planning OER
image.”
Box 4.3: Examples of integration of non-motorised transport and public transit
Al-generated prompt: “Create a text box summarising examples of integration of non-
motorised transport and public transit.”
Suggested OER search string: “integration of non-motorised transport public transit
OER summary.”
Figure 4.4: Forecasting traffic demand using analytical tools
Al-generated prompt: “Create a labelled diagram showing forecasting process with
data input, model application, and demand prediction.”
Suggested OER search string: “forecasting traffic demand analytical tools diagram
OER.
Plate 4.4: Policy evaluation and scenario testing
Al-generated prompt: “Generate an image showing planners evaluating transport
policies and testing scenarios using simulation models.”
Suggested OER search string: “policy evaluation scenario testing traffic planning
OER'image.”
Box 4.4: Case examples of analytical techniques in practice
Al-generated prompt: “Create a text box summarising case examples of analytical
techniques applied in Singapore, Curitiba, and Lagos.”
Suggested OER search string: “analytical techniques urban traffic planning case
studies OER summary.”

Course Code: URP 301
Course Title: Urbanisation and Population Studies
Course Unit: 2 Units
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Series 1: Concepts and Integration of Transportation Planning

Series 2: Methodologies, Techniques, and Models in Traffic and Transportation Planning
Series 3: Traffic, Parking, and Accident Surveys in Urban Areas

Series 4: Principles and Analytical Techniques of Urban Traffic Planning and Design
Series 5: Studio Applications in Traffic and Transportation Planning

Here is the proposed outline for Series 5:

Part 5.1 Practical approaches to traffic surveys and data collection

5.1.1 Designing and conducting traffic counts
5.1.2 Parking and accident survey applications
5.1.3 Using digital tools and GIS for data capture

Part 5.2 Analytical techniques.in studio practice

5.2.1 Applying traffic flow and capacity analysis
5.2.2 Queueing and delay studies in real-world contexts
5.2.3 Forecasting demand and scenario testing with studio datasets

Part 5.3 Design and evaluation of transport systems

5.3.1 Road network and intersection design exercises
5.3.2 Integrating non-motorised transport and public transit in studio projects
5.3.3 Evaluating policy impacts through studio simulations

Part 5.4 Case studies and project presentations

5.4.1 Review of local and international case studies
5.4.2 Group project applications in traffic and transport planning
5.4.3 Presentation and critique of studio outputs

Introduction

In the last Series, we explored the principles and analytical techniques that guide urban traffic
planning and design. Building on that foundation, this Series takes you into the studio
environment where theory meets practice. Here, you will apply the knowledge and skills gained
to real-world traffic and transportation planning problems, using surveys, analytical tools, and
design methods to produce practical outputs. This hands-on approach is central to developing
professional competence in planning.
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The aim of this Series is to equip you with the ability to apply traffic and transportation planning
techniques in studio projects, enabling you to design, analyse, and present solutions that
address contemporary urban mobility challenges.

We shall commence this Series by examining practical approaches to traffic surveys and data
collection, focusing on how to design and conduct counts, apply parking and accident surveys,
and use digital tools such as GIS. Next, we will move on to analytical techniques in studio
practice, where you will apply traffic flow, capacity, and delay studies to real datasets..Following
that, we will explore design and evaluation of transport systems, including exercises in road
network and intersection design, integration of non-motorised transport, and policy evaluation.
Finally, we will wrap up with case studies and project presentations, giving you the opportunity
to review international examples, apply your learning in group projects, and present studio
outputs for critique.

Series Learning Outcomes
Upon completing this Series, you should be able to:

SLO 5.1 design and conduct traffic counts in studio settings,

SLO 5.2 apply parking and accident survey technigues to practical projects,

SLO 5.3 demonstrate the use of digital tools such as GIS for traffic data capture,

SLO 5.4 apply traffic flow and capacity analysis to studio datasets,

SLO 5.5 analyse queueing and delay in real-world contexts,

SLO 5.6 use forecasting and scenario testing methods in studio practice,

SLO 5.7 design road network and intersection layouts in studio exercises,

SLO 5.8 evaluate strategies for integrating non-motorised transport and public transit in
studio projects,

SLO 5.9 assess policy impacts using studio simulations,

SLO 5.10 review and critique case studies of traffic and transport planning,

SLO 5.11 present group project applications in traffic and transportation planning, and

SLO 5.12 demonstrate effective communication of studio outputs through presentations and
critiques.

5.1 Practical Approaches to Traffic Surveys and Data
Collection

Traffic surveys are the foundation of transport planning practice. A traffic survey is a
systematic method of collecting data about vehicle, pedestrian, and cyclist movements within a

defined area. In studio applications, surveys provide the raw information needed to analyse
traffic flow, design road networks, and evaluate transport policies.

Fill in the blank: A traffic survey is a systematic method of collecting data about :
pedestrian, and cyclist movements.

5.1.1 Designing and conducting traffic counts

-
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Traffic counts are the most common type of survey, involving the measurement of the number
of vehicles or pedestrians passing a point during a specific period. Counts can be manual,
where observers record data directly, or automated, using sensors, cameras, or induction
loops. When designing a traffic count, planners must decide on the location, duration, and time
intervals to ensure the data reflects typical conditions.

Fill in the blank: Traffic counts can be manual, where observers record data directly, or
, using sensors and cameras.

Figure 5.1: Designing and Conducting Traffic Counts

1. Manual Traffic Counts 2. Automated Traffic Counts

:E )
0y @ L

Human Observation Sensors & Cameras

Data Collection Methods

> Gathering Data for Urban Mobility Analysis <

Manual Automated

Data Data  Thursday, February 5, 2026

Diagram showing manual and automated traffic counts at a busy intersection.
Figure 5.1: Designing and conducting traffic counts
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5.1.2 Parking and accident survey applications

Parking surveys measure the demand and supply of parking spaces, focusing on occupancy,
turnover, and duration. These surveys help identify shortages and inform parking management
strategies. Accident surveys collect data on crashes, including location, time, and causes, to
identify hazardous areas and improve road safety. In studio practice, learners apply these
surveys to evaluate how parking and accident patterns affect urban mobility.

Fill in the blank: Parking surveys measure occupancy, turnover, and to assess
demand and supply of spaces.

1. Parking Occupancy 2. Accident Data
& Duration Collection

[l Parking Data [] Accident Data

Thursday, February 5, 2026

o RN
P M

Image showing surveyors recording parking occupancy and accident data in an urban setting.
Plate 5.1: Parking and accident survey applications
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5.1.3 Using digital tools and GIS for data capture

Modern traffic surveys increasingly rely on digital tools such as mobile applications, drones,
and sensors to collect real-time data. Geographic Information Systems (GIS) are used to map
and analyse traffic patterns spatially, allowing planners to visualise congestion hotspots and
accident-prone areas. In studio applications, learners use these tools to enhance accuracy and
integrate survey data with broader urban planning models.

Fill in the blank: Geographic Information Systems are used to map and analyse traffic patterns

Digital Tool

Functional Application

Data Advantage

Mobile Crowdsourced GPS data (e.q., Provides "Big Data" on speed and
Applications Google Maps/Waze) and fravel times across the entire city
specialized apps for manual network simultaneously.
digital tallies.
Drones Aerial monitoring of complex Captures high-angle video for
(UAVs) intersections and "weaving" Conflict Analysis (near-misses)
sections on-highways. that ground-level sensors miss.
loT Sensors Inductive loops; pneumatic tubes, Enables 24/7 automated
and LIDAR sensors embedded in detection, classifying vehicles by
or near the roadway. size, weight, and speed without
human error.
GIS Mapping Software like ArcGIS or QGIS Visualizes "hot spots” of congestion

used to overlay traffic data onto
geographic layers.

and accidents, allowing for spatial
correlation with land-use data.

-
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Box 5.1: Examples of digital tools for traffic surveys

Mobile applications for real-time traffic counts
Drones for aerial traffic monitoring
Sensors for automated vehicle detection




GIS for spatial mapping and analysis

Pilot questions 5.1

What is meant by a traffic survey?

State two types of traffic counts.

What are the three key measures in parking surveys?
Mention one purpose of accident surveys.

How does GIS support traffic data capture?

5.2 Analytical Techniques in Studio Practice

Analytical techniques are the backbone of studio work in traffic and transportation planning. An
analytical technique is a structured method used to examine traffic data and interpret patterns
of movement, congestion, and demand. In studio practice; these techniques are applied to real
datasets, enabling learners to test theories; evaluate scenarios, and design practical solutions.

Fill in the blank: An analytical technique is a structured method used to examine traffic data and
interpret

5.2.1 Applying traffic flow and capacity analysis

Traffic flow analysis involves studying how vehicles move along roadways by measuring
variables such as speed, density; and volume. Capacity analysis assesses the maximum
number of vehicles that can pass through a road section under given conditions. Together,
these methods help planners identify bottlenecks and determine whether existing infrastructure
can meet demand. In‘studio practice, learners apply these analyses to datasets collected from
surveys, producing‘evidence-based recommendations.

Fill in the blank: Capacity analysis assesses the maximum number of vehicles that can pass
through a road section under given

-
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Figure 5.2: Traffic Flow and Capacity Analysisio Practice
- Undersanding Performance Limits

1. Traffic Flow Variables 2. Fundamental Relationships 3. Capacity Thresholds
Inverse Relationship =B

I

|

|
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Traffic Variables Sensors & Capacity

> Optherzing Infrastraccture for Reliability <

Traffic Caperacity
Data Limis  Thursday, February 5, 2026
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Diagram-showing traffic flow variables (speed, density, volume) alongside capacity thresholds.
Figure 5.2: Traffic flow and capacity analysis in studio practice

4

5.2.2 Queueing and delay studies in real-world contexts

-

-
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Queueing analysis examines how vehicles form lines at intersections, toll booths, or
bottlenecks, estimating waiting times and queue lengths. Delay analysis measures the
additional travel time experienced due to congestion or interruptions. In studio practice, these
techniques are applied to real-world contexts, such as busy junctions or corridors, to design
interventions that minimise delays and improve efficiency.

Fill in the blank: Queueing analysis estimates waiting times and lengths at
intersections or bottlenecks.

Plate 5.2: Queueing and Delay Studies in Practice
- Understanding Traffic Flow Efficiency

Image showing vehicles queueing at an intersection with traffic signals, highlighting delay
patterns.
Plate 5.2: Queueing and delay studies in practice
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5.2.3 Forecasting demand and scenario testing with studio datasets

Forecasting is the process of predicting future traffic demand using current and historical data.
Scenario testing involves simulating different conditions, such as population growth or new
infrastructure, to assess how the system would respond. In studio practice, learners use
forecasting and scenario testing to anticipate future challenges and propose solutions that are

resilient and adaptable.

Fill in the blank: Scenario testing involves simulating different conditions, such as population

growth or new

Application Technical Process Planning Outcome
New Modeling "Trip Generation" Mitigation Planning: Determines if
Development rates for proposed shopping developers need to fund new turning
Impact malls, housing estates, or lanes or transit stops to handle the
office parks. added load.
Population Using demographic data to Network Scaling: Prevents future
Growth project travel demand-over 10, "planning paralysis" by identifying
Analysis 20, or 50-year horizons: which corridors will fail if left
unexpanded.
Infrastructure Simulating "What-If" Investment Validation: Measures
Testing scenarios, such as the the "Modal Shift"—calculating
construction of a new bridge exactly how many cars the new
or.the.introduction of a light project will remove from existing
rail line. roads.
Resilience Testing system performance Contingency Design: Identifies
Evaluation during extreme events (e.q., "Critical Links" in the network that, if
floods, major road closures, or compromised, would lead to a total
fuel shortages). city-wide gridlock.

Box 5.2: Applications of forecasting and scenario testing in studio practice

-
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Predicting traffic demand for new developments
Assessing impacts of population growth on road networks
Testing effects of new infrastructure such as bridges or transit lines
Evaluating resilience of transport systems under different scenarios

Pilot questions 5.2

What is meant by an analytical technique in traffic planning?
State the three variables measured in traffic flow analysis.
What does capacity analysis assess?

Mention one purpose of queueing analysis.

How is scenario testing applied in studio practice?

5.3 Design and Evaluation of Transport Systems

Designing and evaluating transport systems is a central task in studio practice. A transport
system refers to the interconnected network of roads, intersections, public transit, and non-
motorised facilities that enable movement within a city. Effective design ensures efficiency and
safety, while evaluation measures how well the system meets demand and supports sustainable
growth.

Fill in the blank: A transport system refers to the interconnected network of roads, intersections,
public transit, and facilities.

5.3.1 Road network and intersection design exercises

Road network design involves creating layouts that balance mobility and accessibility.
Principles such as hierarchy, connectivity, and capacity guide the design process. Learners in
studio practice often work on exercises that classify roads into arterial, collector, and local
streets, ensuring-each serves its intended function. Intersection design focuses on visibility,
signalisation,/and geometry to reduce conflicts and delays. Studio exercises may include
redesigning junctions to improve safety and flow.

Fill in the blank: Intersection design focuses on visibility, signalisation, and to
reduce conflicts and delays.

-
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Flgure 5.3: Road Network and Intersection Design Exercises -
- Enhancing Urban Flow

1. Road Network Hiearchy 2. Redsigned Interscction for Improved Flow

Collecter Street .5
| o
ip $ e
l -

Shaping Smart & Efﬁc1ent Urban
nfrastrcture
O~ © S e e eE=Z)oS
Roadway Type (Brown)
[ mproved Flow (Green)

Thursday, February 5',‘2'"026”

Diagram showing a road network hierarchy with arterial, collector, and local streets, alongside a
redesigned intersection.
Figure 5.3: Road network and intersection design exercises

5:3.2 Integrating non-motorised transport and public transit in studio
projects

Non-motorised transport (NMT) includes walking and cycling, while public transit refers to
shared modes such as buses and trains. Integration of NMT and public transit ensures
inclusivity and sustainability. In studio projects, learners design cycle lanes, pedestrian
crossings, and transit hubs that connect seamlessly. This integration reduces car dependency
and promotes healthier, more accessible cities.
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Fill in the blank: Non-motorised transport includes walking and , wWhile public transit
refers to shared modes such as buses and trains.

1. Cycle Lanes 2. Pedeerian Crossings 3. Bus Rapid Tranist
& Pathways BRT Corridor
Integrated Urban

Mobility

: b?eating Complete Streets -
for All Users

: K
Legend Sustainable Multmuiodal @.

Infrastructure Connectivity ﬂ
0 :‘

Thursday, February |

Image showing integrated cycle lanes, pedestrian crossings, and a bus rapid transit corridor.
Plate 5.3: Integration of non-motorised transport and public transit

5.3.3 Evaluating policy impacts through studio simulations
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Policy evaluation is the process of assessing how transport policies affect travel behaviour and
system performance. Studio simulations allow learners to test policies such as congestion
pricing, parking restrictions, or transit subsidies. By modelling scenarios, learners can evaluate
impacts on traffic flow, safety, and sustainability. This approach ensures that recommendations
are evidence-based and adaptable to future changes.

Fill in the blank: Policy evaluation is the process of assessing how transport policies affect travel
and system performance.

Policy Simulation Goal Measured Performance Indicator
Instrument
Congestion Modeling the "price elasticity” of | VMT Reduction: Total Vehicle Miles
Pricing drivers—how much a toll Traveled and improvement in
reduces peak-hour volume. average network speed.
Parking Simulating the removal of on- Mode Shift: The percentage of
Restrictions street parking or the commuters switching from private
introduction of "Parking cars to walking, cycling, or transit.
Maximums."
Transit Testingshow lower fares or Social Equity & Ridership:
Subsidies "Integrated Ticketing" affect Increased accessibility for low-
ridership across different income zones and total boarding
income groups. volume.
Scenario Projecting the impact of long- Environmental Resilience:
Modelling term policies, such as "Zero- Reductions in $CO_2$ emissions
Emission Zones" or "15-Minute and improved local air quality metrics
City" zoning. ($PM_{2.5}%).

Box 5.3: Examples of policy evaluation in studio simulations

Congestion pricing to reduce peak-hour traffic
Parking restrictions to manage demand
Transit subsidies to encourage public transport use
Scenario modelling to test long-term impacts

-
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Pilot questions 5.3

What is meant by a transport system in traffic planning?

State the three principles guiding road network design.

What does intersection design focus on?

Mention one way non-motorised transport can be integrated with public transit.

Give one example of a transport policy that can be evaluated through studio simulations.

5.4 Case Studies and Project Presentations

Case studies and project presentations provide learners with opportunities to apply theoretical
knowledge to practical contexts. A case study is a detailed examination of a real-world example
that illustrates how traffic and transport planning principles are implemented. A project
presentation is the structured communication of studio work outputs, allowing learners to share
findings, receive feedback, and refine their skills. Together, these activities strengthen analytical
ability and professional competence.

Fill in the blank: A case study is a detailed examination of a real-world example that illustrates
how principles are implemented.

5.4.1 Review of local and international case studies

Studying both local and international examples helps learners understand diverse approaches
to traffic and transport planning. Local case studies highlight challenges and solutions within
familiar contexts, while international. examples showcase innovative practices from cities
worldwide. By comparing these, learners can identify transferable lessons and adapt them to
their own studio projects.

Fill in the blank: Local case studies highlight challenges and solutions within familiar contexts,
while examples showcase innovative practices.

City & Strategy Primary Mechanism Demonstrated Outcome

-
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Singapore:

Electronic Road Pricing (ERP):

Effectively stabilized traffic

Demand Uses overhead gantries to charge speeds on major arteries and
Management vehicles for road use based on real- reduced peak-period
time traffic speeds. congestion by 15%.
Curitiba, Surface Subway (BRT): Utilizes Achieved metro-level
Brazil: System iconic tube stations, level boarding, passenger capacity at a
Design and dedicated "structural axes" to fraction of the capital cost, with

move millions efficiently.

70% of commuters using the
system.

Lagos, Nigeria:

BRT & Accident Reduction:

Dramatically reduced fatalities

Integrated Combined dedicated bus corridors on the Ikorodu Road corridor
Safety with physical barriers and and cuttravel times for
pedestrian overpasses. commuters by 30-40%.
London, UK: Congestion Charging & Cycling: Reduced traffic entering the
Urban A daily fee for entering the central central zone by 25% and saw a
Resilience zone, with revenue reinvested into a massive increase in cycling as

high-quality “Cycle Superhighway"
network.

a primary mode of transport.

Box 5.4: Examples of case studies in traffic and transport planning

Singapore: demand management through electronic road pricing

Curitiba, Brazil: bus rapid transit system design
Lagos, Nigeria: integration of bus rapid transit with accident reduction strategies
London, UK: congestion charging and cycling infrastructure expansion

5.4.2 Group project applications in traffic and transport planning

Group projects in studio practice involve collaborative work where learners design, analyse,
and evaluate transport systems. These projects simulate professional teamwork, requiring
coordination, communication, and shared responsibility. Learners may be tasked with
redesigning intersections, evaluating public transit corridors, or testing policy impacts. Group
projects encourage critical thinking and prepare learners for real-world planning environments.

-
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Fill in the blank: Group projects in studio practice simulate professional teamwork, requiring
coordination, communication, and shared

Figure 5.4: Group Project Applications in Traffic and Transport Planning
- The Collaborative Process
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Diagram showing stages of group project work: planning, data collection, analysis, design, and
presentation.
Figure 5.4: Group project applications in traffic and transport planning

5.4.3 Presentation and critique of studio outputs

Project presentations allow learners to communicate their findings clearly and professionally.
Presentations may include diagrams, maps, tables, and simulations to support arguments. A
critique is the structured evaluation of these outputs by peers or instructors, focusing on
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strengths, weaknesses, and areas for improvement. This process develops confidence,
enhances communication skills, and ensures that learners can defend their work effectively.

Fill in the blank: A critique is the structured evaluation of studio outputs by peers or
, focusing on strengths and weaknesses.

Plate 5.4: Presentation and Critque of Studio Outputs -
Collaborative Learning Environment

’ Ry = Thursda y

mage showing learners presenting s:tuzﬁo outputs with maps and diagrams, while peers and
instructors provide feedback.
Plate 5.4: Presentation and critique of studio outputs
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Pilot questions 5.4

What is meant by a case study in traffic planning?

State one benefit of reviewing international case studies.

What do group projects in studio practice simulate?

Mention one type of task learners may undertake in group projects.
What is a critique in the context of project presentations?

Series Summary

This Series has focused on studio applications in traffic and transportation planning, providing
learners with the opportunity to apply theoretical knowledge to practical contexts. Its purpose
was to strengthen professional competence by engaging with surveys, analytical techniques,
design exercises, and project presentations. By working through these activities, you have seen
how planning principles are translated into real-world practice.

We began with practical approaches to traffic surveys and data collection, covering traffic
counts, parking and accident surveys, andthe use of digital tools such as GIS. Then we moved
on to analytical techniques in studio practice, applying traffic flow, capacity, queueing, and
forecasting methods to datasets. Following that, we explored design and evaluation of transport
systems, including road network and intersection design, integration of non-motorised transport,
and policy evaluation through simulations. Finally, we reviewed case studies and engaged in
project presentations, which highlighted both local and international practices. In line with the
Series Learning Outcomes, you should now be able to design and conduct surveys, apply
analytical techniques, evaluate transport systems, and present studio outputs confidently.

Series Glossary [Series 5]

Accident survey: A study that collects data on crashes, including location, time, and
causes, to identify hazardous areas.

Analytical technique: A structured method used to examine traffic data and interpret
patterns of movement, congestion, and demand.

Capacity analysis: An assessment of the maximum number of vehicles that can pass
through a road section under given conditions.

Case study: A detailed examination of a real-world example that illustrates how traffic and
transport planning principles are applied.

Critique: The structured evaluation of studio outputs by peers or instructors, focusing on
strengths and weaknesses.

Forecasting: The process of predicting future traffic demand using current and historical
data.

Geographic Information Systems (GIS): Digital tools used to map and analyse traffic
patterns spatially.

Group project: Collaborative studio work where learners design, analyse, and evaluate
transport systems together.

Intersection design: The planning of junctions with attention to visibility, signalisation, and
geometry to improve safety and flow.
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Non-motorised transport (NMT): Modes of transport such as walking and cycling that do
not rely on motor vehicles.

Parking survey: A study that measures occupancy, turnover, and duration of parking
spaces to assess demand and supply.

Policy evaluation: The process of assessing how transport policies affect travel behaviour
and system performance.

Project presentation: The structured communication of studio work outputs, often
supported by diagrams, maps, and simulations.

Queueing analysis: The study of how vehicles form lines at intersections or bottlenecks,
used to estimate waiting times and queue lengths.

Road network design: The layout of roads classified into arterial, collector, and local
streets to balance mobility and accessibility.

Scenario testing: The simulation of different conditions, such as population growth or new
infrastructure, to predict system responses.

Traffic count: A survey that measures the number of vehicles or pedestrians passing a
point during a specific period.

Traffic survey: A systematic method of collecting data about vehicle, pedestrian, and cyclist
movements in a defined area.

Transport system: The interconnected network of roads, intersections, public transit, and
non-motorised facilities that enable movement within a city.

Concept Check Questions [Series 5]

Objective Questions

Which of the following is NOT a type of traffic survey?
a) Traffic count

b) Parking survey

c) Accident survey

d) Weather survey

(Linked to SEO.5.1)

Which variable is NOT part of traffic flow analysis?
a) Speed

b) Density

¢) Volume

d) Colour of vehicles

(Linked to SLO 5.4)

Non-motorised transport includes:
a) Walking and cycling

b) Driving and motorcycling

¢) Bus and train travel

d) Air travel

(Linked to SLO 5.8)

-
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Short-Answer Questions

Define a traffic survey in the context of studio practice. (Linked to SLO 5.1)

State the three key measures in parking surveys. (Linked to SLO 5.2)

Explain briefly what queueing analysis estimates. (Linked to SLO 5.5)

Mention one way scenario testing can be applied in studio practice. (Linked to SLO 5.6)

What is meant by policy evaluation in transport planning? (Linked to SLO 5.9)

State one benefit of reviewing international case studies in traffic planning. (Linked to SLO 5.10)

Long-Answer Questions

Analyse the importance of integrating non-motorised transport with public transit in studio
projects. (Linked to SLO 5.8)

Basic response: Integration ensures inclusivity and sustainability by reducing car
dependency and improving accessibility.

Value-added response: Outstanding learners may add that integration also supports
healthier lifestyles, reduces emissions, and promotes transit-oriented development,
making cities more resilient and equitable.

Evaluate how forecasting and scenario testing can improve studio applications in traffic
planning. (Linked to SLO 5.6)

Basic response: Forecasting predicts future traffic demand, while scenario testing
simulates conditions such as population growth or new infrastructure. Together, they
help anticipate challenges and propose solutions.

Value-added response: Outstanding learners may add that these techniques also support
long-term resilience planning, cost-benefit analysis, and adaptation to emerging
technologies such as electric vehicles and autonomous transport.

Discuss the role of project presentations and critiques in studio practice. (Linked to SLO 5.12)

Basic response: Presentations allow learners to communicate findings clearly, while
critiques provide structured feedback to improve outputs.

Value-added response: Outstanding learners may add that presentations and critiques
also build confidence, enhance professional communication skills, and prepare learners
for stakeholder engagement in real-world planning contexts.

Answers to Concept Check Questions [Series 5]
Objective Questions

d) Weather survey
d)/Colour of vehicles
a) Walking and cycling

Short-Answer Questions

A traffic survey is a systematic method of collecting data about vehicle, pedestrian, and cyclist
movements.

Occupancy, turnover, and duration.

Queueing analysis estimates waiting times and queue lengths at intersections or bottlenecks.
Scenario testing can be applied to simulate population growth or new infrastructure impacts.
Policy evaluation is the process of assessing how transport policies affect travel behaviour and
system performance.
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Reviewing international case studies exposes learners to innovative practices that can be
adapted locally.

Long-Answer Questions

See responses above.
See responses above.
See responses above.

Answers to Pilot Questions [Series 5]
Part 5.1 Practical Approaches to Traffic Surveys and Data Collection

A traffic survey is a systematic method of collecting data about vehicle, pedestrian, and
cyclist movements.

The two types of traffic counts are manual and automated.

The three key measures in parking surveys are occupancy, turnover, and duration.

Accident surveys are used to identify hazardous areas andimprove road safety.

GIS supports traffic data capture by mapping and analysing traffic patterns spatially.

Part 5.2 Analytical Techniques in Studio Practice

An analytical technique in traffic planning is a structured method used to examine traffic data
and interpret patterns.

The three variables measured in traffic flow analysis are speed, density, and volume.

Capacity analysis assesses the maximum number of vehicles that can pass through a road
section under given conditions.

Queueing analysis is used to estimate waiting times and queue lengths at intersections or
bottlenecks.

Scenario testing is applied in studio practice to simulate conditions such as population
growth or new infrastructure.

Part 5.3 Design and Evaluation of Transport Systems

A transport system is the interconnected network of roads, intersections, public transit, and
non-motorised facilities.

The three principles guiding road network design are hierarchy, connectivity, and capacity.

Intersection design focuses on visibility, signalisation, and geometry.

One way non-motorised transport can be integrated with public transit is by providing cycle
lanes connected to transit hubs.

An example of a transport policy that can be evaluated through studio simulations is
congestion pricing.

Part 5.4 Case Studies and Project Presentations

A case study in traffic planning is a detailed examination of a real-world example that
illustrates how planning principles are applied.
Reviewing international case studies provides exposure to innovative practices that can be

adapted locally.
o
e
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Group projects in studio practice simulate professional teamwork.

One type of task learners may undertake in group projects is redesigning intersections.

A critique in project presentations is the structured evaluation of outputs by peers or
instructors.

References and Attributions [Series 5]

This section compiles references, suggested open educational resources (OERs); and
attributions for illustrations used in Series 5: Studio Applications in Traffic and
Transportation Planning. The referencing style applied here follows APA guidelines for clarity
and consistency.

General References

Black, J. (2001). Transport demand management. Aldershot: Ashgate.

Button, K. (2010). Transport economics (3rd ed.). Cheltenham: Edward Elgar.

Ortuzar, J. de D., & Willumsen, L. G. (2011). Modelling transport (4th ed.). Chichester:
Wiley.

Rodrigue, J. P., Comtois, C., & Slack, B. (2017)..The geography of transport systems (4th
ed.). New York: Routledge.

World Bank. (2020). Urban transport and development: Trends and challenges. Washington,
DC: World Bank.

Illustrations and Attributions

Figure 5.1: Designing and conducting traffic counts
Al-generated prompt: “Create a labelled diagram showing manual traffic counts by
observers and-automated counts using sensors and cameras.”
Suggested OER search string: “manual automated traffic counts diagram OER.”
Plate 5.1: Parking and accident survey applications
Al-generated prompt: “Generate an image showing surveyors recording parking
occupancy and accident data in a city environment.”
Suggested OER search string: “parking accident survey urban planning OER image.’
Box 5.1: Examples of digital tools for traffic surveys
Al-generated prompt: “Create a text box summarising examples of digital tools used
in traffic surveys.”
Suggested OER search string: “digital tools GIS traffic survey OER summary.”
Figure 5.2: Traffic flow and capacity analysis in studio practice
Al-generated prompt: “Create a labelled diagram showing traffic flow variables
(speed, density, volume) and capacity thresholds.”
Suggested OER search string: “traffic flow capacity analysis diagram OER.”
Plate 5.2: Queueing and delay studies in practice
Al-generated prompt: “Generate an image showing vehicles queueing at an
intersection with traffic signals, highlighting delays.”
Suggested OER search string: “queueing delay traffic analysis OER image.”
Box 5.2: Applications of forecasting and scenario testing in studio practice
Al-generated prompt: “Create a text box summarising applications of forecasting and
scenario testing in studio practice.”
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Suggested OER search string: “forecasting scenario testing traffic planning OER
summary.”
Figure 5.3: Road network and intersection design exercises
Al-generated prompt: “Create a labelled diagram showing road network hierarchy
and intersection redesign for improved flow.”
Suggested OER search string: “road network intersection design diagram OER.”
Plate 5.3: Integration of non-motorised transport and public transit
Al-generated prompt: “Generate an image showing integrated cycle lanes,
pedestrian crossings, and a bus rapid transit corridor.”
Suggested OER search string: “integration non-motorised transport public transit
OER image.”
Box 5.3: Examples of policy evaluation in studio simulations
Al-generated prompt: “Create a text box summarising examples of policy evaluation
in studio simulations.”
Suggested OER search string: “policy evaluation transport planning studio simulation
OER summary.”
Box 5.4: Examples of case studies in traffic and transport planning
Al-generated prompt: “Create a text box summarising examples. of local and
international case studies in traffic and transport planning.”
Suggested OER search string: “traffic transport planning case studies OER
summary.”
Figure 5.4: Group project applications in traffic and transport planning
Al-generated prompt: “Create a labelled diagram showing stages of group project
work in traffic and transport planning.”
Suggested OER search string: “group project traffic transport planning diagram
OER.
Plate 5.4: Presentation and critique of studio outputs
Al-generated prompt: “Generate an image showing learners presenting studio
outputs with maps and diagrams; receiving feedback from peers and instructors.”
Suggested OER search string: “studio project presentation critique traffic planning
OER image.”
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