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Here is the proposed outline for Series 1:

Part 1 Importance of Transportation in Urban and Regional Planning

o Definition of transportation in planning
¢ Functions of transportation in urban centres
o Contribution of transportation to regional development

Part 2 Traffic Generation as a Function of Land Use

o Concept of traffic generation
o Relationship betweenland use and traffic demand
e Examples of land use patterns influencing traffic volumes

Part 3 Modes of Transportation: Characteristics and Performances

Road transport

Rail transport

Air transport

Water transport

Comparative performance of transport modes

Part 4 Transportation and the Movement of Goods, Services, and People
e Movement of goods and economic activities

e . Movement of services and accessibility
e Movement of people and social interaction
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Introduction

Imagine a city where roads are poorly connected, public transport is unreliable, and goods take
days to move from one part of the region to another. Such a scenario highlights how vital
transportation is to the functioning of urban centres and regional development. Transportation is
not just about moving people and goods, it is a key driver of economic growth, social interaction,
and accessibility. This Series introduces you to the fundamental role transportation plays in
shaping urban and regional planning, setting the stage for deeper exploration in subsequent
Series.

The aim of this Series is to equip you with the knowledge to define, explain, and analyse the
importance of transportation in planning, including its relationship with land use, its modes, and
its role in facilitating the movement of goods, services, and people.

We shall commence this Series by examining the importance of transportation in urban and
regional planning. Next, we will explore traffic generation as a function of [and.use. Following
that, we will study the different modes of transportation, their characteristics, and performances.
Finally, we will wrap up by considering how transportation supports the movement of goods,
services, and people across urban and regional spaces.

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

o SLO 1.1 define transportation in the context of urban and regional planning,

SLO 1.2 explain the functions of transportation in urban centres and its contribution to
regional development,

SLO 1.3 analyse traffic generation as a function of land use,

SLO 1.4 describe the characteristics of major modes of transportation,

SLO 1.5 evaluate the comparative performance of different transport modes, and
SLO 1.6 explain how transportation facilitates the movement of goods, services, and
people.

1.1 Importance Of Transportation In Urban And Regional

Planning

Transportation is a fundamental aspect of planning because it connects people, goods, and
services across space. Without effective transportation systems, cities and regions struggle to
grow, and economic and social activities are hindered. In this Part, we will explore the definition

of transportation in planning, its functions in urban centres, and its contribution to regional
development.

1.1.1 Definition of transportation in planning

Transportation refers to the movement of people, goods, and services from one location to
another using various modes such as road, rail, air, and water. In planning, transportation is
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considered a system that supports accessibility, mobility, and connectivity. It is not only about
vehicles and roads but also about how movement shapes land use and development patterns.

Fill in the blank: In planning, transportation is considered a system that supports ,
mobility, and connectivity.

Beys e
Figure 1.1: Transportation as System in Planning
—Connecting People, Goods, and Services for Urban Mobllity—
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Short description: Diagram showing transportation as a system linking people, goods, and

services.
Caption: Figure 1.1: Transportation as a system in planning
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1.1.2 Functions of transportation in urban centres

Transportation performs several functions in urban centres. It enables accessibility, which is
the ease of reaching destinations, and mobility, which is the ability to move freely within the
city. It supports economic activities by facilitating trade, employment, and services. It also
influences social interaction by connecting communities and providing opportunities for cultural
exchange.

Fill in the blank: Transportation supports economic activities by facilitating X
employment, and services.

? Plate 1.1: Functions of Transportation in Urban Centres

—Connecting Communities & Economies —

Driving Urban Moblity & Development
@\ B Concept B Function

Short description: Image showing busy urban roads with vehicles, pedestrians, and public
transport.
Caption: Plate 1.1: Functions of transportation in urban centres
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1.1.3 Contribution of transportation to regional development

Transportation contributes to regional development, which refers to the balanced growth of
different areas within a region. Efficient transport systems reduce disparities between urban and
rural areas by improving access to markets, education, and healthcare. They also attract
investment, stimulate tourism, and enhance regional integration.

Fill in the blank: Efficient transport systems reduce disparities between and rural
areas.

Contribution Mechanism Regional Impact
Investment Reducing "Transaction Costs" Transformation of bypass areas into
Attraction for businesses through better industrial hubs and Special

connectivity. Economic Zones (SEZs).
Tourism Providing reliable access to Growth of local hospitality industries
Stimulation natural landmarks and cultural and preservation of regional identity.
heritage sites.
Regional Linking remote "periphery" Reduction of rural-urban disparities
Integration areas to the economic "core" of and enhanced social cohesion.
the state.
Market Enabling farmers and local Increased rural income and reduced
Expansion producers to reach larger post-harvest losses for agricultural
urban consumer bases. goods.

Caption: Box 1.1: Key contributions of transportation to regional development
Short description: Text box listing contributions such as investment attraction, tourism
stimulation, and regional integration.

Pilot questions 1.1

1. Define transportation in the context of planning.

-
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State two functions of transportation in urban centres.

What does accessibility mean in transportation planning?

Mention one way transportation contributes to regional development.
Why is transportation considered a system in planning?

arwn

1.2 Traffic Generation As A Function Of Land Use

Traffic generation is closely linked to how land is used within urban and regional spaces.
Different land use patterns create varying levels of demand for movement, which-in turn
influences the volume and flow of traffic. In this Part, we will explore the concept of traffic
generation, examine the relationship between land use and traffic demand, and consider
examples of land use patterns that influence traffic volumes.

1.2.1 Concept of traffic generation

Traffic generation refers to the amount of movement or trips-produced by a particular land use
activity. For example, a shopping centre generates a high volume of traffic because many
people visit it daily, while a residential area generates fewer trips. Planners use traffic
generation studies to estimate how new developments will affect existing transport systems.

Fill in the blank: A shopping centre generates a volume of traffic compared to a
residential area.

-
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Figure 1.2: Traffic Generation by Land Use Type

—Understanding How Urban Activities Impact Road Demand—
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Short description: Diagram showing traffic generation levels for different land uses (residential,
commercial, industrial).
Caption: Figure 1.2: Traffic generation by land use type

1.2.2 Relationship between land use and traffic demand
Land use directly influences traffic demand, which is the need for movement within a city or

region. Commercial areas attract customers and workers, industrial zones require freight
movement, and residential areas generate daily commuting trips. The intensity of land use
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determines the level of traffic demand, and planners must balance this with available transport
infrastructure.

Fill in the blank: The intensity of land use determines the level of demand.

\'@_,
Plate 1.2: Relationship Between Land Use and Traffic Demand
—Visualizing Commercial Activity & Roadway Stress —

CENTRAL HUB

M Concept M Land Use Type

Short description: Image showing a busy commercial district with high traffic demand.
Caption: Plate 1.2: Relationship between land use and traffic demand

1.2.3 Examples of land use patterns influencing traffic volumes
Different land use patterns influence traffic volumes in unique ways. For instance, central

business districts generate heavy traffic due to concentration of offices and services, while
suburban residential areas generate moderate traffic mainly during commuting hours. Industrial
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estates generate freight traffic, often requiring specialised infrastructure such as wide roads or

rail connections.

Fill in the blank: Industrial estates generate

traffic, often requiring specialised

infrastructure.
Land Use Pattern Traffic Characteristics Impact on Infrastructure
Central Business High-volume, "tidal" flows; Requires high-capacity transit
District (CBD) heavy morning/evening peaks. and'massive parking
management.
Suburban Low midday volume; high High dependency on private
Residential Areas "outward" flow in the morning. cars; prone to "bottlenecks" at

entry points.

Industrial Estates

High volume of heavy-duty
vehicles (trucks/freight);
consistent flow.

Requires reinforced road
pavements and wider turning
radii for trucks.

Mixed-Use
Developments

Distributed, multi-directional
traffic; high pedestrian activity.

Reduces overall car trips by
allowing people to work and
shop near home.

Caption. Box1.2: Examples of land use patterns influencing traffic volumes
Short description: Text box listing examples such as central business districts, suburban
residential areas, and industrial estates.

Pilot questions 1.2

o A W=

-
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What is traffic generation in planning?
State one example of a land use that generates high traffic.
How does land use intensity affect traffic demand?
Mention one type of traffic generated by industrial estates.
Why do planners study traffic generation?




1.3 Modes Of Transportation: Characteristics And
Performances

Transportation systems rely on different modes to move people, goods, and services. Each
mode has unique characteristics, advantages, and limitations, and planners must evaluate their
performances to determine suitability for specific contexts. In this Part, we will examine road,
rail, air, and water transport, and then compare their performances.

1.3.1 Road transport

Road transport refers to the movement of people and goods using vehicles such as cars,
buses, and lorries on road networks. It is the most common mode in urban centres because of
its flexibility and accessibility. Road transport allows door-to-door services, but it is often
associated with congestion and pollution.

Fill in the blank: Road transport is the most common mode in-.urban centres because of its
and accessibility.

-
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Plate 1.3: Road Transport in Urban Centres %

—The Liflines of Metropolitan Commerce & Commute —
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Short description: Image showing busy urban roads with cars, buses, and lorries.
Caption: Plate 1.3: Road transport in urban centres

1.3.2 Rail transport

Rail transport involves the movement of people and goods using trains on fixed tracks. It is
efficient for carrying large volumes over long distances and is less affected by traffic congestion.
Rail transport is particularly suitable for bulk goods such as minerals and agricultural products,
but it requires significant infrastructure investment.
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Fill in the blank: Rail transport is particularly suitable for bulk goods such as and
agricultural products.

Hee S
Figure 1.3: Rail Transport Routes and Uses

—Connecting Urban Cores Actvities Impact Road Demand —
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Short description: Diagram showing rail transport routes connecting cities and industrial zones.
Caption: Figure 1.3: Rail transport routes and uses

1.3.3 Air transport

Air transport refers to the movement of people and goods using aeroplanes and helicopters. It
is the fastest mode of transport, ideal for long-distance travel and high-value goods. However, it
is expensive and requires specialised infrastructure such as airports. Air transport is crucial for
international connectivity and emergency services.
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Fill in the blank: Air transport is the fastest mode of transport, ideal for travel and
high-value goods.

)  Plate 1.4: Air Transport and International Connectivity
—Globalizing Commerce and Briding Road Contnents —

Facilliating Global Mobility & Economic Exchange
B Concept Transport X
VN O

OER image
Short description: Image showing aeroplanes at an airport terminal.
Caption: Plate 1.4: Air transport and international connectivity

1.3:4 Water transport

Water transport involves the movement of people and goods using ships, boats, and ferries on
rivers, lakes, and oceans. It is cost-effective for bulk goods and international trade. Water
transport is slower compared to air and road, but it plays a vital role in connecting regions and

supporting commerce.
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Fill in the blank: Water transport is cost-effective for bulk goods and trade.

Plate 1.5:
Water Water Transport for =/
International Trade @

—Globalizing Commerce and Briding Continents—

Faciltating Global Mobility & Economic Exchange

\ ( Concept M Transport
. O e

Short description: Image showing cargo ships at a seaport.
Caption: Plate 1.5: Water transport for international trade

OER image

1.3.5 Comparative performance of transport modes

Each mode of transport has strengths and weaknesses. Road transport offers flexibility but
suffers from congestion. Rail transport is efficient for bulk goods but requires heavy investment.
Air transport is fast but costly, while water transport is economical for trade but slower. Planners
must evaluate these performances to design balanced transport systems.
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Fill in the blank: Planners must evaluate the performances of transport modes to design

transport systems.

Mode

Strengths (The
"Pros")

Weaknesses (The
"Cons")

Ideal Regional Use

Road

Door-to-door delivery;
highly flexible; low initial
capital for small
distances.

High maintenance cost;
prone to congestion;
highest carbon footprint
per ton.

Last-mile delivery;
connecting rural farms
to local markets.

Rail

High capacity for
heavy/bulky goods;
energy-efficient; low

cost over long
distances.

High initial "sunk"cost;
inflexible routes; requires
specialized loading hubs.

Moving minerals,
grains, and industrial
goods between regional
hubs.

Water

Lowest cost for massive
volumes; ideal for
international trade.

Extremely slow; limited by
geography (navigable
rivers/ports); high weather
dependence.

Transporting oil, gas,
and heavy machinery
via coastal or inland
waterways.

Air

Highest speed;
bypasses difficult

terrain; high security for

high-value items.

Most expensive mode;
limited weight capacity;
high infrastructure
requirements.

Transporting high-value

electronics, medical

supplies, or urgent
business travel.

Pilot questi

Caption: Box 1.3: Comparative performance of transport modes
Short description: Text box summarising strengths and weaknesses of road, rail, air, and water

ions 1.3

transport.

1. What is road transport and why is it common in urban centres?

2. State one advantage of rail transport.
3. Why is air transport considered the fastest mode?

4. Mention one limitation of water transport.

)
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5. How should planners use comparative performance in transport planning?

1.4 Transportation And The Movement Of Goods,
Services, And People

Transportation is not only about connecting places, it is also about enabling the flow of goods,
services, and people that sustain urban and regional life. Without effective transport systems,
economic activities slow down, services become inaccessible, and social interaction is limited.
In this Part, we will examine how transportation supports the movement of goods, services, and
people across different contexts.

1.4.1 Movement of goods and economic activities

The movement of goods refers to the transportation of raw materials, manufactured products,
and commodities from one location to another. Efficient transport-.systems reduce costs,
increase productivity, and expand market reach. For example,industries rely on road and rail
networks to distribute products, while ports and airports facilitate international trade.

Fill in the blank: Efficient transport systems reduce , increase productivity, and
expand market reach.
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Plate 1.6:
Movement of Goods Through

Transport Systems
—Bridging Supply Chains Acrass Land & Sea—

Faciltating Global Commerce & Logistics

Concept M Transport M

OER image
Short.description: Image showing lorries transporting goods on highways and cargo ships at a
port.
Caption: Plate 1.6: Movement of goods through transport systems

1.4.2 Movement of services and accessibility

The movement of services involves the provision of essential activities such as healthcare,
education, and commerce. Transportation ensures accessibility to these services by connecting
people to hospitals, schools, and markets. Without reliable transport, services remain unevenly
distributed, leading to inequality in urban and regional development.
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Fill in the blank: Transportation ensures accessibility to services by connecting people to
, schools, and markets.

e %

Figure 1.4: Transportation and Accessbility to Services
—Connecting Urban Cores Actvities Impact Road Demand—
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Short description: Diagram showing how transport networks connect communities to hospitals,
schools, and markets.
Caption: Figure 1.4: Transportation and accessibility to services

1.4.3 Movement of people and social interaction

The movement of people refers to commuting, leisure travel, and migration. Transportation
enables social interaction by connecting families, communities, and cultures. It allows people to
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access employment opportunities, recreational facilities, and cultural events. Effective transport
systems promote inclusivity and cohesion in urban and regional spaces.

Fill in the blank: Effective transport systems promote and cohesion in urban and
regional spaces.

Role Description Social & Economic Impact
Commuting Daily travel between place of Determines the "Labor Catchment
residence and place of work or Area" and productivity.of urban
education. centers.
Leisure & Travel for recreation, religious Boosts regional hospitality sectors
Tourism pilgrimages, or visiting family and strengthens social bonds.
(VFR).
Migration Facilitating the permanent or semi- Drives the "Urbanization" process
permanent movement from rural to and reshapes regional
urban.areas. demographics.
Cultural Movement that allows for the Promotes national integration and
Exchange sharing of ideas, languages, and the "Diffusion of Innovation" across
traditions. regions.

Caption: Box 1.4: Key roles of transportation in the movement of people
Short description: Text box listing roles such as commuting, leisure travel, migration, and
cultural exchange.

Pilot questions 1.4

How does transportation support the movement of goods?

State one example of a service that relies on transportation for accessibility.
What role does transportation play in social interaction?

Mention one way transport systems promote inclusivity.

Why is the movement of goods, services, and people important in planning?

oSN 2

Series Summary

-
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This Series has introduced you to the fundamental role of transportation in urban and regional
planning. We began by defining transportation as a system that supports accessibility, mobility,
and connectivity, then examined its functions in urban centres and its contribution to regional
development. Following that, we explored traffic generation as a function of land use,
highlighting how different land use patterns influence traffic demand and volumes. We then
studied the major modes of transportation, including road, rail, air, and water, and compared
their performances. Finally, we considered how transportation facilitates the movement of
goods, services, and people, showing its importance for economic activities, accessibility, and
social interaction.

By completing this Series, you should now be able to define transportation in planning, explain
its functions and contributions, analyse traffic generation, describe the characteristics of
different transport modes, evaluate their comparative performances, andexplain how
transportation supports the movement of goods, services, and people. These abilities directly
align with the Series Learning Outcomes and provide you with a strong foundation for
understanding the wider scope of transportation planning.

Glossary of Terms

o Accessibility: The ease of reaching destinations suchas workplaces, schools,
hospitals, and markets.

e Air transport: The movement of people and goods using aeroplanes and helicopters,
noted for speed and long-distance travel.

e Goods: Raw materials, manufactured products, and commaodities transported through
different modes of transport.

o Land use: The way land is utilised for activities such as residential, commercial, or
industrial purposes, which influences traffic demand.

e Mobility: The ability to move freely within a city or region.

o Rail transport: The movement of people and goods using trains on fixed tracks, efficient
for bulk goods and long distances.

 Regional development: Balanced growth across different areas within a region,
supported by efficient transport systems.

e Road transport: The movement of people and goods using vehicles such as cars,
buses, and lorries on road networks.

e Services: Essential activities such as healthcare, education, and commerce that rely on
transportation for accessibility.

o Traffic demand: The need for movement within a city or region, influenced by land use
intensity.

o | Traffic generation: The amount of movement or trips produced by a particular land use
activity.

e Transportation: The movement of people, goods, and services from one location to
another using various modes.

o Water transport: The movement of people and goods using ships, boats, and ferries on
rivers, lakes, and oceans.

Concept Check Questions [Series 1]

Objective Questions
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1. Transportation in planning is considered a system that supports accessibility, mobility,
and . (Linked to SLO 1.1)

Which of the following is a function of transportation in urban centres?
a) Reducing accessibility

b) Facilitating trade

c¢) Limiting social interaction

2. d) Increasing isolation (Linked to SLO 1.2)
3. Traffic generation refers to the amount of produced by a particular land use
activity. (Linked to SLO 1.3)

Which mode of transport is most suitable for bulk goods such as minerals? (Linked to SLO 1.4)
a) Road

b) Rail

c) Air

4. d) Water
5. Effective transport systems promote inclusivity and in‘urban and regional
spaces. (Linked to SLO 1.6)

Short-Answer Questions

Define transportation in the context of urban and regional planning. (Linked to SLO 1.1)
State two functions of transportation in urban centres. (Linked to SLO 1.2)

Explain how land use intensity affects traffic demand. (Linked to SLO 1.3)

: Describe one characteristic of air transport. (Linked to SLO 1.4)

10. Give one example of how transportation supports the movement of services. (Linked to
SLO 1.6)

©ooNS

Long-Answer Questions

11. Analyse the importance of transportation in urban centres and regional development.
(Linked to SLO 1.2)
e Basic response: Learners should explain how transportation supports accessibility,
mobility, trade, and social interaction.
o Value-added response: Outstanding learners may evaluate how transportation reduces
regional disparities, attracts investment, and stimulates tourism.
12. Discuss traffic.generation as a function of land use, providing examples of land use
patterns that influence traffic volumes. (Linked to SLO 1.3)
o Basic response: Learners should describe traffic generation and give examples such as
shopping centres, residential areas, and industrial estates.
e . Value-added response: Outstanding learners may analyse how planners use traffic
generation studies to forecast demand and design infrastructure.
13. Compare the characteristics and performances of road, rail, air, and water transport.
(Linked to SLO 1.4 & SLO 1.5)
o Basic response: Learners should outline the strengths and weaknesses of each mode.
o Value-added response: Outstanding learners may evaluate how combining modes
creates balanced and efficient transport systems.
14. Evaluate the role of transportation in facilitating the movement of goods, services, and
people. (Linked to SLO 1.6)
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e Basic response: Learners should explain how transportation supports economic
activities, accessibility, and social interaction.

o Value-added response: Outstanding learners may assess how effective transport
systems promote inclusivity, cohesion, and sustainable development.

Answers to Concept Check Questions [Series 1]
Objective Questions

Connectivity.

b) Facilitating trade.
Trips.

b) Rail.

Cohesion.

aronN -~

Short-Answer Questions

6. Transportation is the movement of people, goods, and services from one location to
another using various modes.

7. It facilitates trade and employment, and promotes social interaction.

8. Higher land use intensity increases traffic demand, while lower intensity reduces it.
9. Air transport is the fastest mode, ideal for long-distance travel and high-value goods.

10. Transportation connects people to hospitals, schools, and markets, ensuring
accessibility to services.

Long-Answer Questions

11.

e Basic response: Transportation supports accessibility, mobility, trade, and social
interaction in urban'centres.

e Value-added response: It also reduces regional disparities, attracts investment, and
stimulates tourism, contributing to regional development.

12.

o Basic response: Traffic generation is the trips produced by land use activities.
Shopping centres generate high traffic, residential areas moderate traffic, and industrial
estates freight traffic.

¢ Value-added response: Planners use traffic generation studies to forecast demand,
design infrastructure, and manage congestion.

13.

e Basic response: Road transport is flexible but congested, rail is efficient for bulk goods
but costly, air is fast but expensive, and water is economical but slow.

o Value-added response: Combining modes creates balanced systems, such as
integrating rail for freight and road for local distribution.

14.
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e Basic response: Transportation supports economic activities by moving goods, ensures
accessibility to services, and enables social interaction.

o Value-added response: Effective systems promote inclusivity, cohesion, and
sustainable development, enhancing quality of life in urban and regional spaces.

Answers to Pilot Questions [Series 1]
Part 1.1

1. Transportation in planning is the movement of people, goods, and services using various
modes.

2. It facilitates accessibility and mobility, supports trade, employment, and services.

3. Accessibility means the ease of reaching destinations such as workplaces; schools,
hospitals, and markets.

4. Transportation contributes to regional development by improving access to markets,
education, and healthcare.

5. ltis considered a system because it links people, goods, and services through networks
and modes.

Part 1.2

Traffic generation is the amount of trips produced by a particular land use activity.
A shopping centre generates high traffic.

Higher land use intensity increases traffic demand.

Industrial estates generate freight traffic.

Planners study traffic generation to forecast demand and design infrastructure.

o=

Part 1.3

1. Road transport is the movement of people and goods using vehicles on road networks,
common due to flexibility and accessibility.

2. Rail transport is efficient for bulk goods and long distances.
3. Air transport is the fastest mode, ideal for long-distance travel and high-value goods.
4. Water/transport is slower compared to other modes.
5. Planners use comparative performance to design balanced transport systems.
Part 1.4

1." Transportation supports the movement of goods by reducing costs, increasing
productivity, and expanding market reach.

2.. Healthcare is one example of a service that relies on transportation for accessibility.

3. Transportation enables social interaction by connecting families, communities, and
cultures.

4. Transport systems promote inclusivity by providing equal access to opportunities and
services.

5. The movement of goods, services, and people is important because it sustains
economic, social, and cultural activities.

References and Attributions [Series 1]
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lllustration Placeholders and Attributions

e Figure 1.1: Transportation as a system in planning
o Al prompt: “Create a labelled diagram showing transportation as a system linking
people, goods, and services.”
o Suggested OER search string: “transportation system urban planning OER
diagram.”
e Plate 1.1: Functions of transportation in urban centres
o Al prompt: “Generate an image showing busy urban roads with vehicles,
pedestrians, and public transport.”
o Suggested OER search string: “functions of transportation urban centres OER
image.”
e Box 1.1: Key contributions of transportation to regional development
o Al prompt: “Create a text box. summarising contributions of transportation to
regional development: investment, tourism, integration.”
o Suggested OER search string: “contribution of transportation regional
development OER summary.”
e Figure 1.2: Traffic generation by land use type
o Al prompt: “Create a labelled diagram showing traffic generation levels for
residential, commercial, and industrial land uses.”
o Suggested OER search string: “traffic generation land use types OER diagram.”
o Plate 1.2: Relationship between land use and traffic demand
o Al prompt: “Generate an image showing a busy commercial district with vehicles,
pedestrians, and public transport.”
o Suggested OER search string: “land use traffic demand commercial district OER
image.”
e Box 1.2:Examples of land use patterns influencing traffic volumes
o [ Al prompt: “Create a text box summarising examples of land use patterns
influencing traffic volumes: CBD, suburban residential, industrial estates.”
o Suggested OER search string: “examples land use traffic volumes OER
summary.”
e Plate 1.3: Road transport in urban centres
o Al prompt: “Generate an image showing busy urban roads with cars, buses, and
lorries.”
o Suggested OER search string: “road transport urban centres OER image.”
e | Figure 1.3: Rail transport routes and uses
o Al prompt: “Create a labelled diagram showing rail transport routes connecting
cities and industrial zones.”
o Suggested OER search string: “rail transport routes urban planning OER
diagram.”
e Plate 1.4: Air transport and international connectivity
o Al prompt: “Generate an image showing aeroplanes at an airport terminal.”
o Suggested OER search string: “air transport airport terminal OER image.”

o) LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



o Plate 1.5: Water transport for international trade
o Al prompt: “Generate an image showing cargo ships at a seaport.”
o Suggested OER search string: “water transport cargo ships seaport OER image.”
e Box 1.3: Comparative performance of transport modes
o Al prompt: “Create a text box summarising strengths and weaknesses of road,
rail, air, and water transport.”
o Suggested OER search string: “comparative performance transport modes OER
summary.”
e Plate 1.6: Movement of goods through transport systems
o Al prompt: “Generate an image showing lorries on highways and.cargo ships at a
port transporting goods.”
o Suggested OER search string: “movement of goods transport systems OER
image.”
e Figure 1.4: Transportation and accessibility to services
o Al prompt: “Create a labelled diagram showing transport networks connecting
communities to hospitals, schools, and markets.”
o Suggested OER search string: “transportation accessibility services urban
planning OER diagram.”
o Box 1.4: Key roles of transportation in the movement of people
o Al prompt: “Create a text box summarising roles of transportation in the
movement of people: commuting, leisure travel, migration, cultural exchange.”
o Suggested OER search string: “movement of people transportation roles OER
summary.”

Course Code: URP 307
Course Title: Transportation Planning |

Course Units: 2 Units

Series 1: Role of Transportation in Urban and Regional Planning

Series 2: Relationship Between Transportation Planning and Land Use

Series 3: Methods of Traffic Data Collection, Analysis, and Projection

Series 4: Traffic Problems, Control Measures, and Public Transport Management

Series 5: Introduction to Road Geometric Design, Intersections, and Traffic Control Systems

Here is the proposed outline for Series 2:

Part 2.1 Conceptual linkages between transportation and land use

o Definition of land use in planning
e« How transportation shapes land use patterns
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e Reciprocal influence of land use on transportation systems

Part 2.2 Impacts of land use on traffic demand and generation

¢ Residential land use and commuting patterns
e Commercial and industrial land use impacts
¢ Mixed-use developments and integrated demand

Part 2.3 Transportation planning strategies for land use integration

e Coordinating transport infrastructure with land use plans
e Transit-oriented development (TOD) approaches
e Sustainable land use and transport planning practices

Part 2.4 Case illustrations of transportation—land use relationships

¢ Urban sprawl and transport challenges
e Compact city models and efficient transport
e Regional integration through transport corridors

Introduction

Transportation and land use are deeply-interconnected. The way land is organised for
residential, commercial, industrial, or recreational purposes directly influences how people and
goods move, while transportation systems in turn shape patterns of land development. For
example, the construction of a.new highway often leads to the growth of suburban housing,
while the presence of a railway station can stimulate commercial activity. This Series will help
you appreciate how transportation planning and land use planning must be coordinated to
achieve sustainable urban and regional development.

The aim of this Series is to enable you to explain the conceptual linkages between
transportation.and land use; analyse the impacts of land use on traffic demand, apply strategies
for integrating transportation with land use planning, and evaluate case illustrations that
demonstrate these relationships.

We _shall commence this Series by exploring the conceptual linkages between transportation
and land use. Next, we will examine the impacts of land use on traffic demand and generation.
Following that, we will study transportation planning strategies that integrate land use
considerations, including sustainable approaches. Finally, we will conclude with case
illustrations that highlight how transportation and land use interact in practice, such as urban
sprawl, compact city models, and regional transport corridors.

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

e SLO 2.1 define land use in planning and explain how transportation shapes land use
patterns,
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SLO 2.2 analyse the reciprocal influence of land use on transportation systems,

SLO 2.3 explain how different land use types impact traffic demand and generation,
SLO 2.4 apply strategies for integrating transportation planning with land use planning,
SLO 2.5 evaluate case illustrations of transportation—land use relationships in urban and
regional contexts.

2.1 Conceptual Linkages Between Transportation And
Land Use

Transportation and land use are inseparable elements of urban and regional planning. The way
land is organised for housing, commerce, industry, or recreation directly affects how people and
goods move, while transportation systems in turn shape the development and distribution of
land uses. In this Part, we will define land use in planning, explore how transportation shapes
land use patterns, and examine the reciprocal influence of land use on transportation systems.

2.1.1 Definition of land use in planning

Land use refers to the way land is allocated and utilised for specific purposes such as
residential, commercial, industrial, agricultural, or.recreational activities. In planning, land use
determines the spatial arrangement of activities and.influences the demand for transportation.
For example, residential areas generate commuting trips, while industrial zones generate freight
movement.

Fill in the blank: In planning, land use determines the spatial arrangement of activities and
influences the demand for
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Figure 2.1: Categories of Land Use in Planning
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OER image
Shortdescription: Diagram showing different land use categories (residential, commercial,

industrial, recreational) and their spatial arrangement.
Caption: Figure 2.1: Categories of land use in planning

2.1.2 How transportation shapes land use patterns

Transportation systems influence land use patterns by determining accessibility and
connectivity. Areas with good transport links attract development, while poorly connected areas
remain underdeveloped. For instance, the construction of a new highway often leads to
suburban expansion, and the presence of a railway station can stimulate commercial growth.
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Fill in the blank: Areas with good transport links attract , wWhile poorly connected
areas remain underdeveloped.
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Plate 2.1: Transportation Shaping Subeiran Land Use Patterns
—Connecting Communities & Economies—
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OER image

Short description: Image showing suburban expansion along a newly constructed highway.
Caption: Plate 2.1: Transportation shaping suburban land use patterns

2.1.3 Reciprocal influence of land use on transportation systems

Land use also influences transportation systems by generating demand for movement. High-
density residential areas require efficient public transport, while industrial estates demand
freight corridors. Commercial centres generate both pedestrian and vehicular traffic. Planners

must therefore design transport systems that respond to the specific demands created by land
use patterns.
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Fill in the blank: High-density residential areas require efficient transport systems.

Land Use Nature of Transport Demand Impact on the System
Type
Residential High volume of passenger trips; Drives the demand for public
peak flows during morning and transit routes and‘local "feeder”
evening. road networks.
Commercial High frequency of short-duration Leads to parking congestion and
trips; attracts shoppers and office the need for high-density
workers. pedestrian infrastructure.
Industrial High volume of heavy-duty freight; Requires reinforced pavements
consistent, non-tidal flows. (axle-load capacity) and proximity
to major highways/rail.
Recreational Irregular, high-volume surges Creates temporary bottlenecks;
(weekends/holidays). requires flexible "overflow" traffic
management.

Caption: Box 2.1: Reciprocal influence of land use on transportation systems
Short description: Text box summarising how residential, commercial, and industrial land uses
influence transport demand.

Pilot.questions 2.1

Define land use in planning.

State one way transportation shapes land use patterns.

What type of land use generates commuting trips?

Mention one transport demand created by industrial estates.

Why must planners design transport systems to respond to land use patterns?

Gl

2.2 Impacts Of Land Use On Traffic Demand And
Generation
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Land use patterns strongly influence the level and type of traffic demand in urban and regional
areas. Residential, commercial, and industrial activities each generate distinct traffic flows, while
mixed-use developments create integrated demand. In this Part, we will examine how different
land uses affect traffic demand and generation.

2.2.1 Residential land use and commuting patterns

Residential land use refers to areas designated for housing. These areas generate commuting
trips as residents travel to workplaces, schools, and service centres. The density of housing
influences the volume of traffic: high-density housing estates produce greater demand for public
transport, while low-density suburbs often rely on private vehicles.

Fill in the blank: High-density housing estates produce greater demand for
transport.

-
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Figure 2.2: Commuting Patterns from Residential Land Use
—Undersanding Daily Population Movement & Impact—
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Short description: Diagram showing commuting flows from residential areas to workplaces and
schools.
Caption: Figure 2.2: Commuting patterns from residential land use

2.2.2 Commercial and industrial land use impacts
Commercial land use generates traffic through customer visits, deliveries, and employee

commuting. Central business districts often experience high traffic volumes due to concentrated
commercial activities. Industrial land use generates freight traffic, requiring specialised
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infrastructure such as wide roads and rail corridors. Both commercial and industrial areas
therefore place significant demand on transport systems.

Fill in the blank: Industrial land use generates traffic, requiring specialised
infrastructure.

p <&
2.2: Traffic Impacts of Commercial and Industrial L

— Visualizing the Busy Flows of Urban commerce & —
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OER image
Short description: Image showing heavy traffic in a central business district and freight
movement in an industrial zone.
Caption: Plate 2.2: Traffic impacts of commercial and industrial land use

2.2.3 Mixed-use developments and integrated demand
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Mixed-use development refers to areas where residential, commercial, and recreational
activities are combined. These developments generate integrated traffic demand, often reducing
the need for long-distance commuting because services and jobs are located nearby. Mixed-use
areas encourage walking, cycling, and public transport use, supporting sustainable mobility.

Fill in the blank: Mixed-use developments encourage walking, cycling, and
transport use.

Feature Mechanism Impact on Mobility
Reduced Trip Essential services (groceries, Lowers the "Distance Penalty";
Length clinics, offices) are located within many daily needs are met within a
the same zone. 5-10 minute radius.
Internal A high percentage of trips stay Reduces the "outflow" of traffic
Capture within the development onto major regional arteries during
boundaries. peak hours.
Sustainable High-density layouts make Shifts demand from private cars to
Mobility walking and cycling saferand "Active Transport" and public
more attractive. transit.
Off-Peak Different uses generate traffic at Smoothes out the "Traffic Peaks,"
Balance different times (offices by day, leading to more efficient use of
retail by night). road space.

Caption: Box 2.2: Traffic demand in mixed-use developments
Short description: Text box summarising how mixed-use developments reduce commuting
distances and support sustainable mobility.

Pilot questions 2.2

What type of trips are generated by residential land use?

How does housing density affect traffic demand?

State one way commercial land use generates traffic.

What type of traffic is generated by industrial land use?

Why do mixed-use developments reduce the need for long-distance commuting?

abrwN=
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2.3 Transportation Planning Strategies For Land Use
Integration

Transportation planning must be closely aligned with land use planning to ensure that cities and
regions grow sustainably. When transport systems are designed without considering land use,
problems such as congestion, sprawl, and unequal access often arise. In this Part, we will
examine strategies for integrating transportation with land use, including coordination .of
infrastructure, transit-oriented development, and sustainable practices.

2.3.1 Coordinating transport infrastructure with land use plans

Transport infrastructure refers to the physical facilities such as roads, railways, airports, and
ports that support movement. Coordinating infrastructure with land use plans ensures that
transport systems serve the needs of residential, commercial, and industrial areas effectively.
For example, locating a new industrial estate near a major highway or rail line.reduces freight
costs and improves efficiency.

Fill in the blank: Coordinating transport infrastructure with land use plans ensures that transport
systems serve the needs of areas effectively.
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Figure 2.3: Coordnating Transport Infrastrccture with Land Use Plans
—Designg Intersoncetutet Urban Systems—
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OER image
Short description: Diagram showing integration of transport infrastructure with residential,
commercial, and industrial land uses.
Caption: Figure 2.3: Coordinating transport infrastructure with land use plans

2.3.2 Transit-oriented development (TOD) approaches
Transit-oriented development (TOD) is a planning approach that promotes high-density,

mixed-use development around public transport hubs such as railway stations or bus terminals.
TOD reduces reliance on private vehicles, encourages walking and cycling, and supports
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sustainable mobility. It also enhances accessibility by placing housing, jobs, and services within
easy reach of transport facilities.

Fill in the blank: Transit-oriented development promotes high-density, mixed-use development
around transport hubs.

Shaping Sustainable Communities Through Smart Growth

M Concept M TOD

OER image

Short description: Image showing a modern transit hub surrounded by high-density housing and
commercial buildings.
Caption: Plate 2.3: Transit-oriented development around a transport hub

2.3.3 Sustainable land use and transport planning practices
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Sustainable transport planning involves designing systems that minimise environmental
impact, reduce congestion, and promote equity. Practices include encouraging non-motorised
transport such as cycling and walking, integrating green spaces with transport corridors, and
adopting policies that reduce car dependency. Sustainable approaches ensure that transport
and land use planning contribute to long-term urban resilience.

Fill in the blank: Sustainable transport planning encourages non-motorised transport such as
and walking.

Practice

Technical Approach

Benefit to the Region

Active Transport

Designing dedicated, shaded
corridors for walking and
cycling.

Reduces carbon emissions and
improves public-health; lowers
transport costs.

Green Space

Using "Green Belts" and parks

Mitigates the "Urban Heat

in-residential areas.

Integration to separate high-traffic zones Island" effect; improves natural
from living areas. drainage.
Reduced Car Limiting parking minimums and Frees up land for housing;
Dependency implementing "traffic calming” reduces noise pollution and

road accidents.

Transit-Oriented
Development
(TOD)

Concentrating high-density
housing and jobs around
public transport hubs.

Maximizes transit ridership and
prevents the need for distant
"sprawl" development.

Caption: Box 2.3: Sustainable land use and transport planning practices
Short description: Text box summarising practices such as cycling, walking, green space
integration, and reduced car dependency.

Pilot questions 2.3

1. What is transport infrastructure in planning?
2. Why is it important to coordinate transport infrastructure with land use plans?

-

D
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3. Define transit-oriented development.
4. State one benefit of transit-oriented development.
5. Mention one sustainable practice in land use and transport planning.

2.4 Case lllustrations Of Transportation—Land Use
Relationships

Case illustrations provide practical examples of how transportation and land use interact in real-
world contexts. They help us understand the challenges and opportunities.that arise when
planning systems are not well integrated, as well as the benefits of coordinated approaches. In
this Part, we will examine urban sprawl, compact city models, and regional integration through
transport corridors.

2.4.1 Urban sprawl and transport challenges

Urban sprawl refers to the uncontrolled expansion of cities into surrounding rural areas. It often
results in low-density housing and heavy reliance on‘private vehicles: Sprawl creates challenges
such as traffic congestion, longer commuting times, and increased environmental impact.
Transportation planning in sprawling cities must address these issues by improving public
transport and promoting sustainable mobility.

Fill in the blank: Urban sprawl often results in low-density housing and heavy reliance on
vehicles.
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Analying the Consequences of Low-Density Development
4

M Concept M Challenge

QER image
Short description: Image showing suburban sprawl with extensive road networks and car
dependency.
Caption: Plate 2.4: Urban sprawl and transport challenges

2.4.2 Compact city models and efficient transport

A compact city model is characterised by high-density development, mixed land uses, and
efficient public transport systems. Compact cities reduce commuting distances, encourage
walking and cycling, and make public transport more viable. They are often seen as a
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sustainable alternative to sprawl because they minimise land consumption and promote
accessibility.

Fill in the blank: Compact cities reduce commuting distances and encourage walking, cycling,
and transport use.

e _
Figure 2.4: Compact City Model and Efficient Tra
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Short description: Diagram showing compact city design with mixed-use development and
integrated public transport.
Caption: Figure 2.4: Compact city model and efficient transport

2.4.3 Regional integration through transport corridors
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Transport corridors are major routes such as highways, railways, or waterways that connect
different regions. They promote regional integration by facilitating trade, mobility, and
investment. For example, a railway corridor linking industrial zones to ports enhances economic
growth and reduces transport costs. Transport corridors also strengthen social and cultural ties

between regions.

Fill in the blank: Transport corridors promote regional integration by facilitating trade, mobility,

and

Benefit

Mechanism

Impact on the Region

Trade
Facilitation

Streamlining the movement of
goods between producers and
consumers.

Reduces "Economic Friction" and
lowers the cost of food and raw
materials.

Investment
Attraction

Creating "predictable
connectivity" that appeals to
large-scale manufacturers.

Transformation of bypass areas
into Growth Poles and Industrial
Clusters.

Cultural Ties

Increasing the frequency of social
interaction between diverse
ethnic and regional groups.

Strengthens "Social Cohesion" and
fosters a shared national identity.

Economies of
Scale

Allowing smaller local markets to
merge into a single, larger
regional market.

Encourages specialization (e.q., a
town becoming a specialized
"Leather Hub" or "Agro-Center").

Caption: Box 2.4: Benefits of regional integration through transport corridors
Short description: Text box summarising benefits such as trade facilitation, investment
attraction, and cultural ties.

Pilot questions 2.4

abrod-~

-

D

What is urban sprawl and what challenges does it create for transportation?
State one characteristic of a compact city model.

Why are compact cities considered sustainable alternatives to sprawl!?
Define transport corridors in regional planning.
Mention one benefit of regional integration through transport corridors.
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Series Summary

This Series has explored the close relationship between transportation planning and land use:
We began by examining the conceptual linkages, defining land use in planning, and showing
how transportation shapes land use patterns while land use in turn influences transport
systems. We then considered the impacts of different land uses on traffic demand and
generation, looking at residential commuting, commercial and industrial traffic, and the
integrated demand of mixed-use developments. Following that, we studied strategies for
integrating transportation with land use, including coordination of infrastructure, transit-oriented
development, and sustainable practices. Finally, we concluded with case illustrations that
highlighted urban sprawl, compact city models, and regional integration through transport
corridors.

By completing this Series, you should now be able to define land use in planning; explain how
transportation and land use influence each other, analyse the impacts of land use on traffic
demand, apply strategies for integrating transportation with land use planning, and evaluate
practical case illustrations. These abilities directly align with the Series Learning Outcomes and
provide you with the skills to understand and address the challenges of coordinating
transportation and land use in urban and regional contexts.

Glossary of Terms

o Compact city model: A high-density, mixed-use urban form supported by efficient
public transport systems.

o Industrial land use: Areas designated for manufacturing and production activities, often
generating freight traffic.

¢ Land use: The allocation and utilisation of land for specific purposes such as residential,
commercial, industrial, or recreational activities.

e Mixed-use development: A planning approach that combines residential, commercial,
and recreational activities in one area to reduce commuting distances.

e Residential land use: Areas designated for housing, generating commuting trips to
workplaces; schools, and services.

e Sustainable transport planning: Designing transport systems that minimise
environmentalimpact, reduce congestion, and promote equity.

o Traffic demand: The need for movement within a city or region, influenced by land use
intensity and type.

o | Traffic generation: The trips produced by specific land use activities, such as shopping
centres or industrial estates.

o Transit-oriented development (TOD): A planning approach that promotes high-density,
mixed-use development around public transport hubs.

o Transport corridors: Major routes such as highways, railways, or waterways that
connect regions and promote integration.

o - Urban sprawl: The uncontrolled expansion of cities into rural areas, often resulting in
low-density housing and car dependency.

Concept Check Questions [Series 2]

Objective Questions
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1. Land use in planning refers to the allocation and utilisation of land for
purposes. (Linked to SLO 2.1)

Which of the following is an example of transit-oriented development?
a) Low-density housing far from transport hubs

b) High-density mixed-use development near a railway station

c¢) Industrial estate located in rural areas

2. d) Expansion of highways into farmland (Linked to SLO 2.4)

3. Urban sprawl often results in heavy reliance on vehicles. (Linked to SLO
2.5)

4. Compact city models encourage walking, cycling, and transport use.
(Linked to SLO 2.5)

5. Transport corridors promote regional integration by facilitating trade, mobility, and

. (Linked to SLO 2.5)
Short-Answer Questions

Define land use in the context of planning. (Linked to SLO 2.1)

Explain one way transportation shapes land use patterns. (Linked to SLO 2.1)

State one impact of commercial land use on traffic demand. (Linked to SLO 2.3)

What is transit-oriented development? (Linked to SLO 2.4)

0. Mention one sustainable practice in land use and transport planning. (Linked to SLO 2.4)

S ©0 N

Long-Answer Questions

11. Analyse the reciprocal influence of land use ontransportation systems. (Linked to SLO
2.2)
« Basic response: Learners should explain how residential, commercial, and industrial
land uses generate specific transport demands.
e Value-added response: Outstanding learners may evaluate how planners use these
influences to design balanced transport systems.
12. Discuss the impacts of residential, commercial, and industrial land uses on traffic
demand and generation. (Linked to SLO 2.3)
o Basic response: Learners should describe commuting trips, customer traffic, and freight
movement.
e Value-added response: Outstanding learners may analyse how mixed-use
developments integrate demand and support sustainable mobility.
13. Explain strategies for integrating transportation planning with land use planning. (Linked
to SLO 2.4)
o Basic response: Learners should outline coordination of infrastructure, transit-oriented
development, and sustainable practices.
e  Value-added response: Outstanding learners may evaluate how these strategies
reduce congestion and promote resilience.
14. Evaluate case illustrations of transportation—land use relationships, including urban
sprawl, compact city models, and transport corridors. (Linked to SLO 2.5)
o Basic response: Learners should describe the characteristics and impacts of each
case.
o Value-added response: Outstanding learners may assess how these examples inform
sustainable urban and regional planning.
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Answers to Concept Check Questions [Series 2]
Objective Questions

Specific purposes such as residential, commercial, industrial, or recreational.
b) High-density mixed-use development near a railway station.

Private.

Public.

Investment.

abrwoN=

Short-Answer Questions

6. Land use is the allocation and utilisation of land for specific purposes such as housing,
commerce, or industry.

7. Transportation shapes land use by improving accessibility, which attracts development
to well-connected areas.

8. Commercial land use generates traffic through customer visits, deliveries, and employee
commuting.

9. Transit-oriented development is a planning approach thatpromotes high-density, mixed-
use development around public transport hubs.

10. Encouraging non-motorised transport such as cycling and.walking.

Long-Answer Questions
11.

o Basic response: Residential areas generate commuting trips, commercial centres
attract customer and employee traffic, and industrial estates demand freight movement.

o Value-added response: Planners use these influences to design balanced systems,
such as integrating public transport in high-density areas and freight corridors in
industrial zones.

12.

o Basic response: Residential land use generates commuting trips, commercial land use
generates customer and employee traffic, and industrial land use generates freight
traffic.

o Value-added response: Mixed-use developments integrate demand, reduce commuting
distances, and encourage sustainable mobility.

13.

o Basic response: Strategies include coordinating infrastructure with land use plans,
adopting transit-oriented development, and promoting sustainable practices.

e Value-added response: These strategies reduce congestion, improve accessibility, and
enhance urban resilience.

14.
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Basic response: Urban sprawl creates congestion and car dependency, compact cities
promote efficient transport, and transport corridors facilitate regional integration.
Value-added response: These examples highlight the importance of integrating
transport and land use to achieve sustainable urban and regional development.

Answers to Pilot Questions [Series 2]

Part 2.1

1.

Land use in planning is the allocation and utilisation of land for specific purposes such as
residential, commercial, industrial, or recreational activities.

2. Transportation shapes land use patterns by improving accessibility, which attracts
development to well-connected areas.
3. Residential land use generates commuting trips.
4. Industrial estates generate freight traffic.
5. Planners must design transport systems to respond to land use patterns because each
land use type creates specific transport demands.
Part 2.2
1. Residential land use generates commuting trips to workplaces, schools, and service
centres.
2. High-density housing increases demand for public transport, while low-density suburbs
rely more on private vehicles.
3. Commercial land use generates traffic through customer visits, deliveries, and employee
commuting.
4. Industrial land use generates freight traffic.
5. Mixed-use developments reduce long-distance commuting because services and jobs
are located nearby.
Part 2.3
1. Transport.infrastructure refers to physical facilities such as roads, railways, airports, and
ports that support movement.
2./ Coordinating transport infrastructure with land use plans ensures transport systems
serve residential, commercial, and industrial areas effectively.
3. Transit-oriented development is a planning approach that promotes high-density, mixed-
use development around public transport hubs.
4. One benefit of TOD is reduced reliance on private vehicles.
5. One sustainable practice is encouraging non-motorised transport such as cycling and
walking.
Part 2.4

1.

Urban sprawl is the uncontrolled expansion of cities into rural areas, creating challenges
such as congestion and car dependency.
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2. A compact city model is characterised by high-density development, mixed land uses,
and efficient public transport.

3. Compact cities are considered sustainable alternatives to sprawl because they reduce
commuting distances and promote accessibility.

4. Transport corridors are major routes such as highways, railways, or waterways that
connect regions.

5. One benefit of regional integration through transport corridors is trade facilitation:

References and Attributions [Series 2]
General References

e Hall, P. (2002). Urban and Regional Planning. London: Routledge.

e Rodrigue, J.-P., Comtois, C., & Slack, B. (2017). The Geography of Transport Systems.
New York: Routledge.

o UN-Habitat. (2015). International Guidelines on Urban and Territorial Planning. Nairobi:
United Nations Human Settlements Programme.

e Cervero, R. (1998). The Transit Metropolis: A Global Inquiry: Washington, DC: Island
Press.

Illustration Placeholders and Attributions

e Figure 2.1: Categories of land use in planning
o Al prompt: “Create a labelled diagram showing residential, commercial, industrial,
and recreational land use categories.”
o Suggested OER search string: “land use categories urban planning OER
diagram.”
e Plate 2.1: Transportation shaping suburban land use patterns
o Al prompt: “Generate an image showing suburban expansion along a newly
constructed highway.”
o Suggested OER search string: “transportation shaping land use suburban
expansion OER.image.”
e Box 2:1: Reciprocal influence of land use on transportation systems
o Al prompt: “Create a text box summarising how residential, commercial, and
industrial land uses influence transport demand.”
o Suggested OER search string: “land use influence transportation systems OER
summary.”
e Figure 2.2: Commuting patterns from residential land use
o Al prompt: “Create a labelled diagram showing commuting flows from residential
areas to workplaces and schools.”
o Suggested OER search string: “residential land use commuting patterns OER
diagram.”
e Plate 2.2: Traffic impacts of commercial and industrial land use
o Al prompt: “Generate an image showing traffic in a central business district and
freight movement in an industrial zone.”
o Suggested OER search string: “commercial industrial land use traffic OER
image.”
o Box 2.2: Traffic demand in mixed-use developments
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o Al prompt: “Create a text box summarising traffic demand in mixed-use
developments: reduced commuting, sustainable mobility.”
o Suggested OER search string: “mixed-use development traffic demand OER
summary.”
e Figure 2.3: Coordinating transport infrastructure with land use plans
o Al prompt: “Create a labelled diagram showing integration of transport
infrastructure with residential, commercial, and industrial land uses.”
o Suggested OER search string: “transport infrastructure land use integration OER
diagram.”
o Plate 2.3: Transit-oriented development around a transport hub
o Al prompt: “Generate an image showing a modern transit hub surrounded by
high-density housing and commercial buildings.”
o Suggested OER search string: “transit-oriented development transport hub OER
image.”
e Box 2.3: Sustainable land use and transport planning practices
o Al prompt: “Create a text box summarising sustainable land use and transport
planning practices: cycling, walking, green spaces, reduced car dependency.”
o Suggested OER search string: “sustainable land use transport planning practices
OER summary.”
e Plate 2.4: Urban sprawl and transport challenges
o Al prompt: “Generate an image showing suburban sprawl with extensive road
networks and car dependency.”
o Suggested OER searchrstring: “urban sprawl transport challenges OER image.”
e Figure 2.4: Compact city model and efficient transport
o Al prompt: “Create a labelled diagram showing compact city design with mixed-
use development and integrated public transport.”
o Suggested OER search string: “compact city model transport planning OER
diagram.”
e Box 2.4: Benefits of regional integration through transport corridors
o Al prompt: “Create a text box summarising benefits of regional integration
through transport corridors: trade, investment, cultural ties.”
o Suggested OER search string: “regional integration transport corridors OER
summary.”

Course Code: URP 307
Course Title: Transportation Planning |

Course Units: 2 Units

Series 1: Role of Transportation in Urban and Regional Planning

Series 2: Relationship Between Transportation Planning and Land Use

Series 3: Methods of Traffic Data Collection, Analysis, and Projection

Series 4: Traffic Problems, Control Measures, and Public Transport Management

Series 5: Introduction to Road Geometric Design, Intersections, and Traffic Control Systems
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Here is the proposed outline for Series 3:

Part 3.1 Traffic data collection methods

Manual counts and surveys

Mechanical and electronic counting devices
GPS, mobile apps, and emerging technologies
Strengths and limitations of different methods

Part 3.2 Traffic data analysis techniques

Descriptive analysis of traffic volumes and flows

Statistical methods for traffic pattern analysis

Use of Geographic Information Systems (GIS) in traffic analysis
Identifying trends and anomalies in traffic data

Part 3.3 Traffic projection and forecasting methods

Concept of traffic forecasting in planning

Trend extrapolation techniques

Modelling approaches (e.g., regression, simulation models)
Applications of traffic projections in urban and regional planning

Part 3.4 Case applications of traffic data in planning decisions

o Traffic management and congestion control
e Infrastructure design and investment planning
o Policy formulation and sustainable mobility strategies

Introduction

Traffic data is the backbone of transportation planning. Without accurate information on how
vehicles and people move, planners cannot design effective systems, manage congestion, or
forecast future demand. This Series introduces you to the methods used to collect, analyse, and
project traffic'datas It highlights both traditional and modern approaches, showing how data
informs_planning decisions and supports sustainable mobility.

We‘begin by examining methods of traffic data collection, ranging from manual counts to
advanced technologies such as GPS and mobile applications. Next, we explore techniques for
analysing traffic data, including descriptive statistics, GIS applications, and trend identification.
We then move to traffic projection and forecasting methods, where planners use extrapolation
and modelling to predict future demand. Finally, we conclude with case applications,
demonstrating how traffic data supports decisions in traffic management, infrastructure design,
and policy formulation.

Series Learning Outcomes

Upon completing this Series, you should be able to:

o) LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



e SLO 3.1 describe methods of traffic data collection and evaluate their strengths and
limitations,

e SLO 3.2 apply techniques for analysing traffic volumes, flows, and patterns,

o SLO 3.3 explain traffic projection and forecasting methods used in planning,

e SLO 3.4 evaluate case applications of traffic data in planning decisions such as
congestion control, infrastructure design, and policy formulation.

3.1 Traffic Data Collection Methods

Traffic data collection is the foundation of transportation planning. It provides the raw
information needed to understand traffic volumes, flows, and patterns. Planners use different
methods depending on the purpose, scale, and resources available. In this Part, we will
examine manual counts, mechanical and electronic devices, modern technologies such as GPS
and mobile apps, and the strengths and limitations of these methods.

3.1.1 Manual counts and surveys

Manual counts involve observers recording traffic volumes, vehicle types, or pedestrian flows
at specific locations. Surveys may include interviews or questionnaires to gather information on
travel behaviour. These methods are simple and inexpensive but can be labour-intensive and
prone to human error.

Fill in the blank: Manual counts are simple and inexpensive but can be -intensive
and prone to human error.

-
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Analying Urban Moblity & Demand

M Concept M Observation

QER image
Short description:/Image showing traffic observers recording vehicle counts at a busy
intersection.
Caption: Plate 3.1: Manual traffic counts at an intersection

3.1.2 Mechanical and electronic counting devices
Mechanical and electronic devices such as pneumatic road tubes, inductive loops, and infrared

sensors automatically record traffic volumes and speeds. These methods are more accurate
and can operate continuously, but they require installation and maintenance.
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Fill in the blank: Pneumatic road tubes and inductive loops are examples of
counting devices.

) 4 3 gite 3.1: Mechanical and Electronic Traffic Counting ]
— Innovations in Data Collection for Urban Plannipg—_— Y

Measures axle counts & vehicle speed Detects vehicles via changes and
via air pressure pulses. encochogemetic field.

Measuring Urban Flow with Precision Technology

M Concept M Observation

v— :‘. : ; NS/
OER image \ R & L . 418

Short description: Diagram showing pneumatic road tubes and inductive loops used for trafﬁc.
counting.
Caption: Figure 3.1: Mechanical and electronic traffic counting devices

3.1.3 GPS, mobile apps, and emerging technologies

Modern technologies such as GPS trackers, mobile applications, and drones provide real-time
traffic data. These methods capture detailed information on travel routes, speeds, and
congestion patterns. They are highly effective for large-scale monitoring but may raise privacy
concerns and require advanced infrastructure.
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Fill in the blank: Modern technologies such as GPS and mobile apps provide traffic
data.

onitoring

— Leveering Digital Data for Real-rime Urban Insights —

Analying Urban Mobility & Demand Through Digital Means

M Concept M Observation

OER image
Short description: Image showing GPS-based traffic monitoring on a mobile app.
Caption: Plate 3.2: GPS and mobile app traffic monitoring

3.14 Strengths and limitations of different methods

Each traffic data collection method has strengths and limitations. Manual counts are flexible but
less accurate, mechanical devices are reliable but costly, and modern technologies provide real-
time data but require advanced systems. Planners must choose methods based on objectives,
resources, and context.

-
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Fill in the blank: Planners must choose traffic data collection methods based on objectives,
, and context.

Method Strengths (Pros) Limitations (Cons) Typical Use
Case
Manual Low technology cost; High labor cost; prone Short-term
Counts can classify vehicle to human error/fatigue; intersection
types accurately (e.g., difficult to sustain for Studies or local
distinguishing kekes 24-hour periods. market traffic
from cars). audits.
Mechanical Cost-effective for 24/7 Can be damaged by Monitoring rural
Counters monitoring; provides heavy trucks or highways or
(Pneumatic reliable volume and vandalism, cannot calculating
Tubes) speed data. easily distinguish average daily
complex vehicle types. traffic (ADT).
Modern High accuracy; High initial setup cost; Smart City
Methods provides "Big Data" on requires stable modeling and
(GPS, Video travel times.and origin- power/internet; raises large-scale
Al, Drones) destination paths. privacy concerns. regional corridor

analysis.

Caption.:Box 3.1: Strengths and limitations of traffic data collection methods
Short description: Text box summarising strengths and limitations of manual, mechanical, and
modern methods.

Pilot questions 3.1

aoRr@EN -

collection methods?

-

D

What are manual counts in traffic data collection?

State one advantage and one limitation of manual counts.
Give two examples of mechanical or electronic traffic counting devices.
What type of data do GPS and mobile apps provide?
Why must planners consider objectives and resources when choosing traffic data
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3.2 Traffic Data Analysis Techniques

Once traffic data has been collected, it must be analysed to reveal patterns, trends, and
anomalies. Analysis helps planners understand how traffic behaves under different conditions
and informs decisions about infrastructure, management, and policy. In this Part, we will
examine descriptive analysis, statistical methods, GIS applications, and trend identification.

3.2.1 Descriptive analysis of traffic volumes and flows

Descriptive analysis involves summarising traffic data to show volumes, speeds, and flows. It
uses tables, charts, and graphs to present information clearly. For example, average daily traffic
counts can reveal peak hours and seasonal variations.

Fill in the blank: Descriptive analysis uses tables, charts, and to present traffic
information clearly.

-

o) LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



— Visualizing Data for Smarter Urban Planning —

1. Daily Traffic Volume (Bar Chart) 2. Hourly traffic Flow (Line Graph) ‘
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Interpeting Urban Mobility Trends for Strategic Action

M Concept M Observation Lty
OER image \ (

Short description. Diagram showing traffic volume data presented in bar charts and line graphs.
Caption: Figure 3.2: Descriptive analysis of traffic volumes and flows

3.2.2 Statistical methods for traffic pattern analysis
Statistical methods such as regression, correlation, and probability analysis are used to

identify relationships between traffic variables. For example, regression can show how traffic
volume changes with land use intensity, while probability analysis can estimate accident risks.
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Fill in the blank: Regression and correlation are examples of methods used in
traffic pattern analysis.

N e 0 7

imte 3.3: Statistical Methods in Traffic Analy81s
— Appling Regression & Correation for Urban Insights —

700 -
800 -
é\ ~
8 400 g
=1 <
(5]
& 400 g’
= =7
© ©
8 100 S
< <
100
0 T T T T T T 1 0 T T T T T T T 1
0:00 7:00 800 600 400 800 24:00 0:00 7:00 200 6:00 3:00 8:00 800 24:00
Vehicle Volume (Vehicles/Hm/h) B _ Traffic Flow (PCU/Year)
y=-02x+85 |
R? =88

Uncovering Trends and Caual Relationships

M Concept M Analysis
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OER image

Short description: Image showing statistical charts and regression lines applied to traffic data.

Caption: Plate 3.3: Statistical methods in traffic analysis

3.2:3 Use of Geographic Information Systems (GIS) in traffic analysis

GIS is a powerful tool for mapping and analysing traffic data spatially. It allows planners to

visualise traffic flows, congestion hotspots, and accessibility patterns. GIS integrates traffic data

with land use maps, helping planners design efficient transport networks.
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Fill in the blank: GIS allows planners to visualise traffic flows, congestion hotspots, and
patterns.

] ~ "o o

Figure 3.3: GIS Applications in Traffic Analysis
n —Mapping Urban Flow for Smarter Planning—

1. Core Concept 2. Key Components
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Short description: Map showing traffic congestion hotspots using GIS layers.
Caption: Figure 3.3: GIS applications in traffic analysis

3.24 Identifying trends and anomalies in traffic data

Traffic analysis also involves identifying trends such as long-term increases in traffic demand
and anomalies such as sudden drops due to road closures or events. Recognising these
patterns helps planners forecast future demand and respond to unexpected changes.
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Fill in the blank: Identifying trends and anomalies in traffic data helps planners forecast future

Category Type Description & Impact

Trends Secular Growth Long-term increase in traffic due to population growth
or new housing estates:

Trends Seasonal Predictable changes (e.q., higher traffic during
Variation harvest season or school terms).
Trends Cyclical/Weekly Differences betweén weekday commutes and

weekend leisure travel.

Anomalies Incidents Sudden drops or spikes caused by accidents, vehicle
breakdowns, or protests.

Anomalies External Temporary road closures for maintenance, flooding,
Disruptions or VIP convoys.
Anomalies Data Errors Faulty equipment or "double counting” due to sensor
glitches.

Caption: Box 3.2: Trends and anomalies in traffic data
Short description: Text box summarising examples of traffic trends (growth, seasonal variation)
and anomalies (road closures, accidents).

Pilot questions 3.2

What is descriptive analysis in traffic data?

State one statistical method used in traffic pattern analysis.

How does GIS support traffic analysis?

What is the difference between a trend and an anomaly in traffic data?
Why is identifying anomalies important in traffic planning?

agbroN=
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3.3 Traffic Projection And Forecasting Methods

Traffic projection and forecasting are essential for anticipating future demand and planning
infrastructure accordingly. Planners use various techniques to estimate how traffic volumes will
change over time, ensuring that transport systems remain efficient and sustainable. In-this Part,
we will examine the concept of traffic forecasting, trend extrapolation, modelling approaches,
and applications in planning.

3.3.1 Concept of traffic forecasting in planning

Traffic forecasting is the process of predicting future traffic volumes and patterns based on
current data and expected changes in land use, population, and economic activity. It helps
planners design transport systems that can accommodate growth and avoid congestion.

Fill in the blank: Traffic forecasting predicts future traffic volumes and patterns based on current
data and expected

-
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Figure 3.4: Concept of Traffic Forecasting in Planning
—Understading How Uban Activities Impact Road Demans—
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OER image

Shortdescription: Diagram showing traffic forecasting inputs such as population growth, land
use changes, and economic activity.
Caption: Figure 3.4: Concept of traffic forecasting in planning

3.3.2 Trend extrapolation techniques

Trend extrapolation involves projecting future traffic demand by extending past trends. For
example, if traffic volumes have increased by 5% annually, planners may assume similar growth
in the future. While simple, this method may not account for sudden changes such as new
infrastructure or policy interventions.
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Fill in the blank: Trend extrapolation projects future traffic demand by extending
trends.

Plate 3.4: Trend Extapopation in Traffic Forecastin

—Predcting Future Demand from Historical Data—

Traffic Growth & Future Prediction
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Anticipating Urban Mobility Challenges for Procative Planning

Concept Forecast

= ) L
Short description: Image showing a line graph of traffic growth extrapolated into the future.
Caption: Plate 3.4: Trend extrapolation in traffic forecasting

3.3.3 Modelling approaches (e.g., regression, simulation models)

Modelling approaches use mathematical and computer-based models to simulate traffic
behaviour. Regression models estimate relationships between variables such as land use and
traffic demand, while simulation models replicate traffic flows under different scenarios. These
methods provide more accurate forecasts but require technical expertise and data.

Fill in the blank: Simulation models replicate traffic flows under different
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Figure 3.4: Modelling Approaches in Traffic Forecasting

—Understading How Uban Activities Impact Road Demans—

1. Core Concept 2. Key Comphonents
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B Concept M Simulation
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OER image

Short description: Diagram showing a simulation model of traffic flows on a road network.
Caption: Figure 3.5: Modelling approaches in traffic forecasting

3.3.4 Applications of traffic projections in urban and regional planning

Traffic projections are applied in designing infrastructure, managing congestion, and formulating
policies. For example, forecasts may justify the construction of new highways, expansion of
public transport, or introduction of congestion pricing. Projections also support long-term
regional development by aligning transport systems with economic and social goals.

Fill in the blank: Traffic projections support long-term regional development by aligning transport
systems with and social goals.
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Application

Description

Strategic Goal

Infrastructure
Design

Determining the required number
of lanes, pavement thickness, and
bridge capacity.

Preventing premature structural
failure and "bottleneck”
formation.

Congestion
Management

Identifying future "Hotspots"
where demand will exceed road
capacity.

Implementing "Traffic Calming”
or alternative routes-before
gridlock occeurs.

Policy
Formulation

Guiding decisions on fuel taxes,
parking levies, or public transport
subsidies.

Encouraging a shift toward
Sustainable Mobility (Box
2.3).

Economic
Appraisal

Calculating the "Benefit-Cost
Ratio" (BCR) of a proposed
transport project.

Ensuring public funds are spent
on projects with the highest
social return.

Caption: Box 3.3: Applications of traffic projections in planning
Short description: Text box summarising applications such as infrastructure design, congestion
management, and policy formulation.

Pilot questions 3.3

oY B o —

What is traffic forecasting in planning?
How does trend extrapolation estimate future traffic demand?

State one advantage of modelling approaches in traffic forecasting.
Give one example of an application of traffic projections in planning.
Why are traffic projections important for regional development?

3.4 Case Applications Of Traffic Data In Planning

Decisions

o) LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS




Traffic data is not collected and analysed in isolation; it is applied to solve real-world planning
problems. Case applications demonstrate how traffic information supports decisions in
managing congestion, designing infrastructure, and formulating policies for sustainable mobility.
In this Part, we will examine traffic management, infrastructure design, and policy formulation.

3.4.1 Traffic management and congestion control

Traffic data helps planners identify congestion hotspots and peak travel times. With this
information, they can implement measures such as traffic signal optimisation, one-way street
systems, and congestion pricing. Effective traffic management reduces delays, improves safety,
and enhances urban mobility.

Fill in the blank: Traffic data helps planners identify congestion and peak travel
times.

-
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Plate 3.5: Traffic Management and congestion Control
— Optiming Urban Flow for Efficiency —
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Short description: Image showing traffic congestion in a city with signal optimisation measures.
Caption: Plate 3.5: Traffic management and congestion control

3.4.2 Infrastructure design and investment planning

Traffic projections guide infrastructure design by indicating where new roads, bridges, or public
transport facilities are needed. Investment decisions are based on traffic demand forecasts,
ensuring resources are allocated efficiently. For example, high traffic volumes may justify

[
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building a new highway, while growing commuter demand may support investment in rail
systems.

Fill in the blank: Investment decisions in infrastructure are based on traffic demand

ey ~tipyt
) Figure 3.6: Modelling Approaches in Traffic Forecasting
—Shaping Future Uban Mobility with Data-Driven Choices—
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Short description: Diagram showing infrastructure design decisions guided by traffic projections.
Caption: Figure 3.6: Infrastructure design and investment planning

3.4.3 Policy formulation and sustainable mobility strategies

Traffic data informs policies aimed at promoting sustainable mobility. Examples include
introducing bus rapid transit (BRT), expanding cycling infrastructure, or implementing car-free
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zones. Policies based on reliable traffic data ensure equitable access, reduce environmental
impact, and support long-term urban resilience.

Fill in the blank: Policies based on reliable traffic data ensure equitable access and reduce

impact.

Policy Strategy

Implementation Mechanism

Impact on Urban Life

Bus Rapid
Transit (BRT)

Dedicated lanes for high-capacity
buses with "pre-paid" boarding.

Reduces travel time for low-
income earners; lowers per-
capita emissions.

Cycling
Infrastructure

Segregated bike lanes, secure
racks, and "Shade Trees" (Box
2.3).

Provides a low-cost, healthy
alternative for short-to-medium
distance trips.

Car-Free Zones

Pedestrianizing high-activity
commercial streets (e.g., market
areas).

Enhances retail activity;
improves air quality and
pedestrian safety.

Parking
Management

Removing "minimum parking
requirements” and introducing
parking fees.

Discourages private car use in
congested centers; frees up
land for housing.

Caption: Box 3.4: Policy formulation and sustainable mobility strategies
Short description: Text box summarising policies such as BRT, cycling infrastructure, and car-

Pilot questions 3.4

aRrwN~

Series Summary

-

D

free zones.

How does traffic data support congestion control?
State one example of an infrastructure investment guided by traffic projections.
Why are traffic demand forecasts important in infrastructure design?

Mention one policy that promotes sustainable mobility.

How does traffic data contribute to long-term urban resilience?
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This Series has examined the methods of traffic data collection, analysis, and projection,
showing how planners gather, interpret, and apply traffic information to support decision-
making. We began with traffic data collection methods, including manual counts, mechanical
and electronic devices, and modern technologies such as GPS and mobile apps, highlighting
their strengths and limitations. Next, we explored traffic data analysis techniques, covering
descriptive analysis, statistical methods, GIS applications, and the identification of trends and
anomalies. We then studied traffic projection and forecasting methods, including the concept of
forecasting, trend extrapolation, modelling approaches, and applications in planning. Finally, we
concluded with case applications, demonstrating how traffic data informs traffic management,
infrastructure design, and policy formulation for sustainable mobility.

By completing this Series, you should now be able to describe traffic data collection methods,
apply analysis techniques, explain forecasting approaches, and evaluate practical applications
of traffic data in planning decisions. These competencies align with the Series Learning
Outcomes and provide you with the tools to understand and use traffic data effectively in urban
and regional planning.

Glossary of Terms

 Anomaly: An unexpected variation in traffic data, suchas sudden drops due to
accidents or road closures.

o Descriptive analysis: Summarising traffic’data using tables, charts, and graphs to
reveal volumes and flows.

e GIS (Geographic Information Systems): A tool for mapping and spatially analysing
traffic data.

+ Manual counts: Traffic data collection method involving observers recording vehicle or
pedestrian flows.

¢« Mechanicall/electronic devices: Automated tools such as pneumatic road tubes,
inductive loops, and infrared sensors used for traffic counting.

e Modelling approaches: Mathematical or computer-based methods (e.g., regression,
simulation) used to/forecast traffic demand.

o Projection: Estimation of future traffic demand based on current data and expected
changes.

o Simulation'models: Computer-based models that replicate traffic flows under different
scenarios:

o Survey: A method of collecting traffic-related information through interviews or
questionnaires.

o _Traffic forecasting: Predicting future traffic volumes and patterns to guide planning
decisions.

o Traffic management: Strategies to reduce congestion and improve mobility using traffic
data.

o Trend extrapolation: Forecasting method that extends past traffic trends into the future.

Concept Check Questions [Series 3]
Objective Questions

1. Manual counts in traffic data collection are simple and inexpensive but can be
-intensive. (Linked to SLO 3.1)

o) LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



2. Pneumatic road tubes and inductive loops are examples of counting
devices. (Linked to SLO 3.1)

3. Descriptive analysis uses tables, charts, and to present traffic information
clearly. (Linked to SLO 3.2)

4. GIS allows planners to visualise traffic flows, congestion hotspots, and
patterns. (Linked to SLO 3.2)

5. Trend extrapolation projects future traffic demand by extending trends.
(Linked to SLO 3.3)

Short-Answer Questions

Define traffic forecasting in planning. (Linked to SLO 3.3)

State one advantage and one limitation of manual counts. (Linked to-SLO 3.1)
Mention one statistical method used in traffic pattern analysis. (Linked to SLO3.2)
. Give one example of a policy informed by traffic data. (Linked to' SLO 3.4)

10. Why must planners consider objectives and resources when choosing traffic data
collection methods? (Linked to SLO 3.1)

©ooN®

Long-Answer Questions

11. Discuss the strengths and limitations of manual, mechanical,;and modern traffic data
collection methods. (Linked to SLO 3.1)
« Basic response: Learners should describe each method and its
advantages/disadvantages.
e Value-added response: Outstanding learners may evaluate contexts where each
method is most appropriate.
12. Explain how descriptive analysis, statistical methods, and GIS contribute to traffic data
analysis. (Linked to SLO 3.2)
e Basic response: Learners should outline the role of each technique.
o Value-added response: Outstanding learners may compare their effectiveness in
different planning scenarios.
13. Analyse traffic projection methods, including trend extrapolation and modelling
approaches. (Linked to SLO 3.3)
o Basic response: Learners should explain how each method estimates future traffic

demand.
e Value-added response: Outstanding learners may assess their reliability and
limitations.
14. Evaluate case applications of traffic data in planning decisions, including traffic

management, infrastructure design, and policy formulation. (Linked to SLO 3.4)
o Basic response: Learners should describe how traffic data supports each application.
o Value-added response: Outstanding learners may assess the impact of traffic data on
sustainable urban mobility.

Answers to Concept Check Questions [Series 3]
Objective Questions

Labour.

Electronic.

Graphs.
Accessibility.

PN~
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5. Past.
Short-Answer Questions

6. Traffic forecasting is the process of predicting future traffic volumes and patterns based
on current data and expected changes.

7. Advantage: Flexible and inexpensive. Limitation: Labour-intensive and prone to human
error.

8. Regression analysis.

9. Bus Rapid Transit (BRT) introduction.

10. Because each method has different costs, accuracy levels, and suitability depending on
context.

Long-Answer Questions
11.

e Basic response: Manual counts are flexible but less accurate, mechanical devices are
reliable but costly, and modern technologies provide real<time data but require advanced
systems.

¢ Value-added response: Manual counts are best for small-scale studies, mechanical
devices for continuous monitoring, @and modern technologies for large-scale, real-time
applications.

12.

o Basic response: Descriptive analysis summarises traffic volumes, statistical methods
identify relationships, and GIS maps traffic flows spatially.

o Value-added response: GIS is. most effective for spatial planning, while statistical
methods provide predictive insights.

13.

e Basic response: Trend extrapolation extends past traffic trends, while modelling
approaches simulate traffic flows under different scenarios.

e Value-added response: Trend extrapolation is simple but limited, while modelling
approaches are more accurate but require expertise.

14.

o Basic response: Traffic data supports congestion control, infrastructure investment, and
sustainable mobility policies.
o Value-added response: Effective use of traffic data enhances urban resilience, reduces
environmental impact, and promotes equitable access.
Answers to Pilot Questions [Series 3]

Part 3.1
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1. Manual counts are traffic data collection methods where observers record vehicle or
pedestrian flows.

2. Advantage: Simple and inexpensive. Limitation: Labour-intensive and prone to human
error.

3. Pneumatic road tubes and inductive loops.

4. GPS and mobile apps provide real-time traffic data.

5. Because each method has different costs, accuracy levels, and suitability depending on
context.

Part 3.2

1. Descriptive analysis summarises traffic data using tables, charts, and graphs.

2. Regression analysis.

3. GIS supports traffic analysis by mapping flows, congestion hotspots, and accessibility
patterns.

4. Atrend is a long-term pattern (e.g., growth), while an anomaly is an unexpected
variation (e.g., accident).

5. ldentifying anomalies is important to respond to unexpected changes and maintain
system efficiency.

Part 3.3

1. Traffic forecasting is predicting future traffic volumes and patterns based on current data
and expected changes.

2. Trend extrapolation estimates future demand by extending past traffic trends.

3. Modelling approaches provide more accurate forecasts by simulating traffic flows under
different scenarios.

4. Example: Forecasts may justify building new highways or expanding public transport.

5. Because they align transport systems with economic and social goals for long-term
development.

Part 3.4

Traffic datasupports congestion control by identifying hotspots and peak travel times.
Example: Construction of a new highway.

Forecasts ensure infrastructure design meets future demand efficiently.

Example: Bus Rapid Transit (BRT) introduction.

Traffic data contributes to resilience by supporting sustainable policies and infrastructure
planning.

aobrwonN=
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lllustration Placeholders and Attributions

Plate 3.1: Manual traffic counts at an intersection
o Al prompt: “Generate an image showing traffic observers recording vehicle
counts at a busy intersection.”
o Suggested OER search string: “manual traffic counts survey OER image.”
e Figure 3.1: Mechanical and electronic traffic counting devices
o Al prompt: “Create a labelled diagram showing pneumatic road tubes and
inductive loops used for traffic counting.”
o Suggested OER search string: “mechanical electronic traffic counting.devices
OER diagram.”
e Plate 3.2: GPS and mobile app traffic monitoring
o Al prompt: “Generate an image showing GPS-based traffic monitoring on'a
mobile app.”
o Suggested OER search string: “GPS mobile app traffic monitoring OER image.”
e Box 3.1: Strengths and limitations of traffic data collection methods
o Al prompt: “Create a text box summarising strengths and limitations of manual,
mechanical, and modern traffic data collection methods.”
o Suggested OER search string: “strengths limitations traffic data collection OER
summary.”
e Figure 3.2: Descriptive analysis of traffic volumes and flows
o Al prompt: “Create a labelled diagram showing traffic volume data presented in
bar charts and line graphs.”
o Suggested OER search string: “descriptive analysis traffic volumes flows OER
diagram.”
e Plate 3.3: Statistical methods in traffic analysis
o Al prompt: “Generate/an image showing statistical charts and regression lines
applied to traffic data.”
o Suggested OER search string: “statistical methods traffic analysis regression
correlation OER image.”
e Figure 3.3: GIS applications in traffic analysis
o Al prompt: “Create a labelled map showing traffic congestion hotspots using GIS
layers.”
o Suggested OER search string: “GIS traffic analysis congestion hotspots OER
map.”
e Box 3.2: Trends and anomalies in traffic data
o ' Alprompt: “Create a text box summarising traffic trends and anomalies: growth,
seasonal variation, road closures, accidents.”
o Suggested OER search string: “traffic data trends anomalies OER summary.”
e Figure 3.4: Concept of traffic forecasting in planning
o Al'prompt: “Create a labelled diagram showing traffic forecasting inputs such as
population growth, land use changes, and economic activity.”
o Suggested OER search string: “traffic forecasting planning inputs OER diagram.”
e  Plate 3.4: Trend extrapolation in traffic forecasting
o Al prompt: “Generate an image showing a line graph of traffic growth
extrapolated into the future.”
o Suggested OER search string: “trend extrapolation traffic forecasting OER
image.”
e Figure 3.5: Modelling approaches in traffic forecasting
o Al prompt: “Create a labelled diagram showing a simulation model of traffic flows
on a road network.”
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o Suggested OER search string: “traffic forecasting simulation models OER
diagram.”
e Box 3.3: Applications of traffic projections in planning
o Al prompt: “Create a text box summarising applications of traffic projections in
planning: infrastructure design, congestion management, policy formulation.”
o Suggested OER search string: “applications traffic projections urban planning
OER summary.”
e Plate 3.5: Traffic management and congestion control
o Al prompt: “Generate an image showing traffic congestion in a city with signal
optimisation measures.”
o Suggested OER search string: “traffic management congestion control OER
image.”
e Figure 3.6: Infrastructure design and investment planning
o Al prompt: “Create a labelled diagram showing infrastructure design decisions
guided by traffic projections.”
o Suggested OER search string: “infrastructure design traffic projections OER
diagram.”
e Box 3.4: Policy formulation and sustainable mobility Strategies
o Al prompt: “Create a text box summarising policies for sustainable mobility: BRT,
cycling infrastructure, car-free zones.”
o Suggested OER search string: “policy formulation sustainable mobility traffic data
OER summary.”

Course Code: URP 307
Course Title: Transportation Planning |

Course Units: 2 Units

Series 1: Role of Transportation in Urban and Regional Planning

Series 2: Relationship Between Transportation Planning and Land Use

Series 3: Methods of Traffic Data Collection, Analysis, and Projection

Series 4: Traffic Problems, Control Measures, and Public Transport Management

Series 5: Introduction to Road Geometric Design, Intersections, and Traffic Control Systems

Here is the proposed outline for Series 4:

Part 4.1 Common traffic problems in urban areas

Traffic congestion and delays

Road accidents and safety concerns
Parking shortages and illegal parking
Environmental impacts (air/noise pollution)
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Part 4.2 Traffic control measures

Road design and geometric improvements

Traffic signal systems and intelligent transport systems (ITS)
Enforcement of traffic laws and regulations

Demand management strategies (e.g., carpooling, congestion pricing)

Part 4.3 Public transport management strategies

Role of public transport in reducing traffic problems

Planning and operation of bus systems

Rail-based urban transport (light rail, metro)

Innovations in public transport (BRT, ride-sharing, e-mobility)

Part 4.4 Case studies and best practices

o Successful traffic control measures in selected cities
e Public transport reforms and their impacts
e Lessons for sustainable urban mobility in developing countries

Introduction

Traffic problems are among the most pressing challenges in urban areas today. Congestion,
accidents, parking shortages, and environmental impacts affect the efficiency, safety, and
sustainability of transportation systems. Planners must therefore adopt effective control
measures and manage public transport systems to ensure mobility, accessibility, and resilience.

This Series introduces you to the major traffic problems faced in cities, the measures used to
control and manage traffic, and the strategies for effective public transport management. It also
highlights case studies and best practices from different contexts, showing how cities around
the world address these challenges.

We begin by identifying.common traffic problems in urban areas, including congestion,
accidents, parking.issues, and environmental impacts. Next, we examine traffic control
measures such as road design improvements, traffic signal systems, enforcement of laws, and
demand management strategies. We then explore public transport management strategies,
focusing.on bus and rail systems, innovations like Bus Rapid Transit (BRT), and emerging
mobility solutions. Finally, we conclude with case studies and best practices, drawing lessons
for sustainable urban mobility.

Series Learning Outcomes
Upon completing this Series, you should be able to:
e SLO 4.1 identify and explain common traffic problems in urban areas,
e SLO 4.2 describe and evaluate traffic control measures used to address congestion and
safety issues,

e SLO 4.3 explain strategies for managing public transport systems and innovations in
urban mobility,
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e SLO 4.4 analyse case studies and best practices in traffic control and public transport
management, and draw lessons for sustainable mobility.

4.1 Common Traffic Problems in Urban Areas

Urban areas face a range of traffic problems that affect mobility, safety, and environmental
quality. Understanding these problems is the first step toward designing effective control
measures and managing public transport systems. In this Part, we will examine congestion,
accidents, parking shortages, and environmental impacts.

4.1.1 Traffic congestion and delays

Traffic congestion occurs when demand for road space exceeds supply, leading to slower
speeds, longer travel times, and increased fuel consumption. Congestion is often caused by
rapid urbanisation, poor road design, and inadequate public transport.

Fill in the blank: Traffic congestion occurs when demand for road space supply.

-
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Plate 4.1: Traffic Congestion and Delays in Urban Areas
—Visualizing the Daily Gridlock—

Understanding the Economic & Social Costs of Commuting Failure
;} OER image B Concept [ Challenge 4

!

Short description: Image showing heavy traffic congestion during rush hour in a city.
Caption: Plate 4.1: Traffic congestion and delays in urban areas

4.1.2 Road accidents and safety concerns

Road accidents are a major traffic problem, resulting in injuries, fatalities, and property damage.
Causes include speeding, reckless driving, poor road conditions, and inadequate enforcement
of traffic laws. Safety concerns also discourage walking and cycling, reducing sustainable
mobility options.

Fill in the blank: Road accidents are caused by speeding, reckless driving, poor road conditions,
and inadequate

FW
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—Identifing Key Risks for Safer Urban Mobility—

1. Core Concept 2. Key Components
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Poor Road
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Potholes & visbiility

Promotting Safer Roads Through Awareness & Infrastucture

M Concept M Risk
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OER image

Shortdescription: Diagram showing common causes of road accidents (speeding, reckless
driving, poor road conditions).
Caption: Figure 4.1: Causes of road accidents and safety concerns

4.1.3 Parking shortages and illegal parking

Parking shortages occur when demand for parking spaces exceeds supply, especially in central
business districts. lllegal parking worsens congestion by blocking lanes and reducing road
capacity. Effective parking management is essential to reduce traffic problems.

Fill in the blank: lllegal parking worsens congestion by blocking lanes and reducing road
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@»%’ Plate 4.2: Parking Shortages and Illegal Parking <@
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‘ ﬁ‘g —The Curb-side Chaos of Urban Mobility — 7
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Shortdescription: Image showing cars parked illegally on a busy street, obstructing traffic.
Caption: Plate 4.2: Parking shortages and illegal parking

4.1.4 Environmental impacts (air/noise pollution)
Traffic problems also create environmental impacts such as air pollution from vehicle emissions

and noise pollution from traffic flows. These impacts reduce urban quality of life and contribute
to climate change. Sustainable transport solutions are needed to mitigate these effects.
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Fill in the blank: Traffic-related air pollution is caused by vehicle

Impact Primary Source Consequences for the Region
Category
Air Incomplete combustion from Increased rates of respiratory
Pollution idling engines; exhaust diseases; reduced visibility (smog);
particulates ($PM_{2.5}$ and damage to local vegetation.
SNO_x$).
Noise Engine vibration, tire-road Elevated stress levels for residents;
Pollution friction, and excessive honking sleep disruption; decreased property
in congestion. values in "High-Noise" corridors.
Climate High emissions of Greenhouse Contribution to the "Urban Heat Island”
Change Gases (GHG), primarily Carbon effect; increased frequency of localized
Dioxide ($CO_29). extreme weather/flooding.
Water & Leakage of oil, heavy metals Contamination of urban drainage
Soil Runoff from brake pads, and tire systems and nearby water bodies like
microplastics. the Asa River.

Caption: Box 4.1: Environmental impacts of traffic problems
Short description: Text box summarising air pollution, noise pollution, and climate change
impacts of traffic.

Pilot questions 4.1

What causes traffic congestion in urban areas?

State two common causes of road accidents.

How does illegal parking worsen congestion?

Mention one environmental impact of traffic problems.
Why is effective parking management important in cities?

aFoN=
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4.2 Traffic Control Measures

Traffic control measures are strategies and interventions designed to improve traffic flow,
enhance safety, and reduce congestion. They range from physical road design improvements to
advanced technologies and regulatory enforcement. In this Part, we will examine road design,
traffic signal systems, enforcement of laws, and demand management strategies.

4.2.1 Road design and geometric improvements

Road design improvements include widening roads, adding lanes, constructing roundabouts,
and improving intersections. Geometric changes such as better alignment and signage enhance
safety and efficiency.

Fill in the blank: Road design improvements such as widening roads and constructing
roundabouts enhance safety and

-

o) LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



re 3.2: Road Design and Traffic Geometric Imp

—Undersading How Bban Activities Impact Road Demans—
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M Concept M Intervvetion

OER image
Short description: Diagram showing road widening and roundabout construction as traffic
control measures.

Caption: Figure 4.2: Road design and geometric improvements

4.2.2 Traffic signal systems and intelligent transport systems (ITS)
Traffic signals regulate vehicle movement at intersections, while Intelligent Transport

Systems (ITS) use sensors, cameras, and software to optimise traffic flow. ITS can adjust
signal timings dynamically, provide real-time traffic information, and improve overall efficiency.
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Fill in the blank: Intelligent Transport Systems use sensors, cameras, and to
optimise traffic flow.

Plate 4.3: Traffic Signal Systems and ITS

—Harnssing Data for Predictive Urban Mobility—

g;ig';; / /
%

I
i

v/ X|/

Short description: Image showing smart traffic signals with sensors and cameras
intersection.
Caption: Plate 4.3: Traffic signal systems and ITS

tan

Q

4.2.3 Enforcement of traffic laws and regulations

Effective enforcement of traffic laws reduces speeding, reckless driving, and illegal parking.
Measures include police patrols, speed cameras, and fines. Enforcement ensures compliance
and improves safety for all road users.
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Fill in the blank: Effective enforcement of traffic laws reduces speeding, reckless driving, and
illegal

) = "o o
é Figure 4.3: Enforcement of Traffic Laws and Regulations
—Uhphiling Safety & Order for Safer Urban Roads— 4
1. Core Concept 2. Key Components

Police Patrols:
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incident response
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Ensuring Safer Roads Through Regulatiorss & Vigllance

M Concept M Risk

OER image
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Short description: Diagram showing enforcement measures such as speed cameras, fines, and
police patrols.
Caption: Figure 4.3: Enforcement of traffic laws and regulations

4.2.4 Demand management strategies (e.g., carpooling, congestion pricing)
Demand management strategies aim to reduce traffic demand rather than increase road supply.

Examples include carpooling, congestion pricing, and promoting non-motorised transport. These
strategies encourage efficient use of transport resources and reduce environmental impacts.
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Fill in the blank: Demand management strategies aim to reduce traffic
increase road supply.

rather than

Strategy Mechanism Direct Impact on Congestion
Carpooling & Increasing "Vehicle Effectively multiplies the capacity
Ridesharing Occupancy” by matching of existing roads without adding

travelers with similar routes. lanes.
Congestion Charging a variable fee for Encourages "Peak Spreading”

Pricing entering high-traffic zones (traveling at different times) or

during peak hours. switching to transit.

Cycling Investing in_ segregated bike Replaces short car trips with

Promotion lanes, secure racks, and "E- active, low-emission, and space-
bike" incentives. efficient transport.
Telecommuting Working from home or using Removes the physical trip entirely
remote satellite offices to from the network, particularly
avoid daily trips. during "Rush Hours."

Caption: Box 4.2: Demand management strategies in traffic control

Short description: Text box summarising strategies such as carpooling, congestion pricing, and
cycling promotion.

Pilot questions 4.2

Whatis one example of a road design improvement?

How do Intelligent Transport Systems improve traffic flow?

State one enforcement measure used to reduce reckless driving.

What is the main aim of demand management strategies?

Mention one demand management strategy that promotes sustainable mobility.

aoRwN=
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4.3 Public Transport Management Strategies

Public transport plays a vital role in reducing traffic problems and promoting sustainable urban
mobility. Effective management ensures that buses, rail systems, and innovative transport
solutions operate efficiently, safely, and equitably. In this Part, we will examine the role of public
transport, bus and rail systems, and innovations such as Bus Rapid Transit (BRT) and e-
mobility.

4.3.1 Role of public transport in reducing traffic problems

Public transport reduces congestion by carrying large numbers of passengers in fewer vehicles.
It also lowers environmental impacts by reducing emissions per passenger. Well-managed
public transport systems improve accessibility and equity in cities.

Fill in the blank: Public transport reduces congestion by carrying large numbers of passengers
in fewer

-
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Plate 4.4: Role of Public Transport in Reducing Traffic Problems

—Streamining Urban Mobiest for Greener Future—

Short.description: Image showing a crowded bus and train reducing the number of cars on the
road.
Caption: Plate 4.4: Role of public transport in reducing traffic problems

4.3.2 Planning and operation of bus systems

Bus systems are the backbone of public transport in many cities. Effective planning involves
designing routes, scheduling services, and maintaining fleets. Operation requires coordination
to ensure reliability, affordability, and safety.

-
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Fill in the blank: Effective bus system planning involves designing routes, scheduling services,
and maintaining

Figure 4.4: Planning and Operation of Bus Systems
—Streamining Urban Mobiity for Greener Future—

1. Core Concept 2. Key Components

Bus Routes &
Scheduling:
Network design &
Timettales

e
2 YA

D¢
X

Real-time Tracking
GPS & ETAS for

i fi
Bus System Planning or passengers
Promoting Compliance & Safety )

Tun hale aos pit plos tig ats tor pristher
int ant uap.iaile conpes for be inarest.
% Fleet Management

Maintenance & Dipatach
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OFR im'x :
Short description: Diagram showing bus routes, schedules, and fleet management.
Caption: Figure 4.4: Planning and operation of bus systems

4.3.3 Rail-based urban transport (light rail, metro)

Rail systems such as light rail and metro provide high-capacity, rapid, and reliable transport.
They are especially effective in dense urban areas where buses alone cannot meet demand.

Rail systems reduce congestion, support compact city development, and encourage sustainable
mobility.
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Fill in the blank: Rail systems such as light rail and metro provide high-capacity, rapid, and
transport.

Plate 4.5: Rail-based Urban Transport Systems

—Elevating City Mobiost for a Connected Tomorrow-

Short description: Image showing a modern metro system in operation.
Caption: Plate 4.5: Rail-based urban transport systems

4.3.4 Innovations in public transport (BRT, ride-sharing, e-mobility)
Innovations such as Bus Rapid Transit (BRT), ride-sharing platforms, and electric mobility
solutions improve efficiency and sustainability. BRT systems provide fast, reliable bus services
with dedicated lanes. Ride-sharing reduces car ownership, while e-mobility lowers emissions.

Fill in the blank: Bus Rapid Transit (BRT) systems provide fast, reliable bus services with
dedicated .
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Innovation Operational Mechanism Benefit to the Urban System

Bus Rapid High-frequency buses in Matches the capacity of rail at a
Transit (BRT) exclusive lanes with level- fraction of the infrastructure cost.
platform boarding.

Ride-Sharing & App-based demand-responsive Solves the "Last-Mile" problem by

Micro-Transit transport (e.g., Uber, Bolt, or connecting homes to major transit
Shared shuttles). hubs.
E-Mobility Electric buses, e-bikes, and e- Eliminates tailpipe emissions and
kekes powered by renewable reduces dependency on
grids. fluctuating fuel prices.
Integrated A single digital "Smart Card" or Reduces boarding times and
Ticketing mobile app-for all transport provides "Big Data" for flow
modes. optimization (Box 3.1).

Caption: Box 4.3: Innovations in public transport management
Short description: Text box summarising innovations such as BRT, ride-sharing, and e-mobility.

Pilot questions 4.3

How does public transport reduce congestion?

State one key aspect of bus system planning.

Why are rail systems effective in dense urban areas?

What does BRT stand for?

Mention one innovation in public transport that reduces emissions.

GE W~

4.4 Case Studies and Best Practices

Case studies and best practices provide practical insights into how cities around the world
address traffic problems and manage public transport. They highlight successful interventions
that can inspire solutions in other contexts, especially in developing countries.

o) LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



4.4.1 Successful traffic control measures in selected cities

Cities such as Singapore and London have implemented congestion pricing to reduce traffic
volumes in central areas. Other cities have improved traffic flow through intelligent transport
systems (ITS), dynamic signal control, and strict enforcement of traffic laws.

Fill in the blank: Congestion pricing reduces traffic volumes in areas.

Plate 4.6: Successful Traffic Control Measures in Selected Cities
—Pionering City Smarter Urban Connected Tomorrow-

Short description: Image showing electronic tolling system for congestion pricing in a city.
Caption: Plate 4.6: Successful traffic control measures in selected cities
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4.4.2 Public transport reforms and their impacts

Cities like Bogota (Colombia) introduced Bus Rapid Transit (BRT) systems, which improved
mobility and reduced reliance on private cars. Other reforms include integrated ticketing
systems, improved bus fleets, and expansion of metro networks. These reforms enhance
accessibility, reduce congestion, and support sustainable mobility.

Fill in the blank: Bogota introduced systems to improve mobility and reduce
reliance on private cars.

Figure 4.5: Public Transport Reforms and Their Impacts

—Streamining Urban Mobiity for Greener Future—

1. Core Concept 2. Key Components

Dedicated Lanes:

Exclusive BRT
corrioors for faster
faster travel

Modern Stations:
Raised platforms &

i i ff-board tickei
Bus Rapid Tranitt: ot-board tickeing
Dedicated Lanes & Stations

Tun hale aos comes plos iss nde edonalin
meethsisteled sanp tle and are aliisteo bi ine dup

& dueyenment ths impact

Service & Fleet:
High-frequency, large,
large-capacity buses

Fosering Sustainable & Efficient Urban Environments
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Short description: Diagram showing BRT system with dedicated lanes and stations.
Caption: Figure 4.5: Public transport reforms and their impacts

4.4.3 Lessons for sustainable urban mobility in developing countries

Developing countries can learn from global best practices by adopting affordable and context-
sensitive solutions. Examples include prioritising public transport investment, promoting/non-
motorised transport, and enforcing traffic laws. These lessons help cities achieve sustainable
mobility despite resource constraints.

Fill in the blank: Developing countries can achieve sustainable mobility by prioritising
transport investment.

Lesson

Core Strategy

Key Benefit

Prioritize Public
Transport

Shifting investment from
highway expansion to high-
capacity systems.(BRT; Rail).

Moves more people using less
road 'space; reduces urban
congestion.

Promote Non-
Motorized
Transport (NMT)

Designing dedicated, shaded
walkways and cycle lanes (Box
2.3).

Enhances "Spatial Justice" for
the urban poor and improves
public health.

Integrate Informal
Transit

Regulating and upgrading
Danfos,; Kekes, and Okadas
rather than banning them.

Maintains "Last-Mile"
connectivity while improving
safety and efficiency.

Enforce Traffic &
Land-Use Laws

Strict enforcement of parking
regulations and building
setbacks.

Prevents "Encroachment" and
ensures that transit corridors
remain functional.

Caption: Box 4.4: Lessons for sustainable urban mobility in developing countries
Short description: Text box summarising lessons such as prioritising public transport, promoting

Pilot questions 4.4

-

D

non-motorised transport, and enforcing laws.
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What is congestion pricing and where has it been implemented successfully?
State one public transport reform introduced in Bogota.

How do integrated ticketing systems improve public transport?

Mention one lesson developing countries can learn for sustainable mobility.
Why are case studies important in traffic and transport planning?

aboN-~

Series Summary

This Series explored Traffic Problems, Control Measures, and Public Transport
Management, focusing on the challenges cities face and the strategies used to address them.
We began by identifying common traffic problems such as congestion, accidents, parking
shortages, and environmental impacts. Next, we examined traffic control measures, including
road design improvements, traffic signal systems, enforcement of laws, and demand
management strategies. We then studied public transport management strategies, highlighting
the role of buses, rail systems, and innovations like Bus Rapid Transit (BRT), ride-sharing, and
e-mobility. Finally, we concluded with case studies and best practices from cities worldwide,
drawing lessons for sustainable urban mobility in developing countries.

By completing this Series, you should now be able to identify traffic problems, evaluate control
measures, explain public transport management strategies, and analyse case studies to derive
lessons for sustainable mobility. These competencies align with the Series Learning Outcomes
and prepare you to address traffic and transport challenges in urban planning.

Glossary of Terms

o Bus Rapid Transit (BRT): A high-capacity bus system with dedicated lanes and
stations, offering fast and reliable service.

e Congestion pricing: A traffic control measure that charges vehicles for entering busy
urban areas to reduce congestion.

« Demand management strategies: Approaches that reduce traffic demand, such as
carpooling, congestion pricing, and cycling promotion.

o lllegal parking: Parking in unauthorised areas, often blocking lanes and worsening
congestion.

¢ Intelligent Transport Systems (ITS): Technology-based systems that use sensors,
cameras;-and software to optimise traffic flow.

e Non-motorised transport: Modes such as walking and cycling that reduce
environmental impacts and congestion.

o Parking shortages: A lack of adequate parking spaces, especially in central business
districts.

o Public transport reforms: Changes to improve efficiency, accessibility, and
sustainability of public transport systems.

e Rail-based urban transport: Systems such as metro and light rail that provide high-
capacity, rapid, and reliable urban mobility.

» Traffic congestion: A condition where demand for road space exceeds supply, leading
to delays and inefficiency.

o Traffic control measures: Strategies to improve traffic flow and safety, including road
design, signals, enforcement, and demand management.

o Urban mobility: The ease and efficiency with which people move within cities,
influenced by transport systems and policies.

Concept Check Questions [Series 4]
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Objective Questions

1. Traffic congestion occurs when demand for road space supply. (Linked to
SLO 4.1)

2. Road accidents are caused by speeding, reckless driving, poor road conditions, and
inadequate . (Linked to SLO 4.1)

3. Intelligent Transport Systems use sensors, cameras, and to optimise traffic

flow. (Linked to SLO 4.2)
4. Public transport reduces congestion by carrying large numbers of passengers in fewer
. (Linked to SLO 4.3)
5. Bogota introduced systems to improve mobility and reduce reliance on
private cars. (Linked to SLO 4.4)

Short-Answer Questions

Define traffic congestion in urban areas. (Linked to SLO 4.1)

State one traffic control measure that improves road design. (Linked to SLO 4.2)
Mention one enforcement measure used to reduce reckless driving. (Linked to SLO 4.2)
Give one example of an innovation in public transport management. (Linked to SLO 4.3)
0. Why are case studies important in traffic and transport planning? (Linked to SLO 4.4)

SO0 N

Long-Answer Questions

11. Discuss the common traffic problems in urban areas and their impacts on mobility.
(Linked to SLO 4.1)
e Basic response: Learners should describe congestion, accidents, parking shortages,
and environmental impacts.
e Value-added response: Qutstanding learners may evaluate how these problems
interact and worsen urban mobility.
12. Explain traffic control-measures, including road design, traffic signals, enforcement, and
demand management strategies. (Linked to SLO 4.2)
o Basic response: Learners should outline each measure and its role in traffic
management.
o Value-added response: Outstanding learners may assess the effectiveness of these
measures-in different contexts.
13. Analyse public transport management strategies, focusing on bus systems, rail systems,
and innovations. (Linked to SLO 4.3)
o Basic response: Learners should explain the role of buses, rail, and innovations like
BRT.
e Value-added response: Outstanding learners may compare their impacts on
congestion reduction and sustainability.
14. Evaluate case studies of traffic control and public transport reforms, drawing lessons for
developing countries. (Linked to SLO 4.4)
+ Basic response: Learners should describe examples such as congestion pricing and
BRT.
¢ Value-added response: Outstanding learners may assess how these lessons can be
adapted to resource-constrained contexts.

Answers to Concept Check Questions [Series 4]
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Objective Questions

Exceeds.

Enforcement.

Software.

Vehicles.

Bus Rapid Transit (BRT).

agroN=

Short-Answer Questions

6. Traffic congestion occurs when the number of vehicles on the road exceeds its capacity,
leading to delays and inefficiency.

7. Example: Widening roads or constructing roundabouts.

8. Speed cameras or police patrols.

9. Example: Ride-sharing platforms or electric mobility (e-mobility).

10. Case studies provide practical insights and lessons from real-world experiences that can
guide planning decisions.

Long-Answer Questions

11.

o Basic response: Common traffic problems include congestion, accidents, parking
shortages, and environmental impacts. These reduce mobility and safety.

e Value-added response: Outstanding learners may explain how congestion worsens
pollution, accidents discourage sustainable modes, and parking shortages intensify
illegal practices.

12.

o Basic response: Road design improves safety, traffic signals regulate flow,
enforcement ensures compliance, and demand management reduces traffic demand.

e Value-added response: Outstanding learners may assess how ITS enhances
efficiency, or how congestion pricing balances demand and supply.

13.

o / Basic response: Bus systems provide flexible services, rail systems offer high-capacity
transport, and innovations like BRT and e-mobility improve sustainability.

o Value-added response: Outstanding learners may compare bus and rail effectiveness
in different urban densities and evaluate innovations for long-term resilience.

14.

o Basic response: Case studies such as Singapore’s congestion pricing and Bogota’s
BRT show effective reforms.

o Value-added response: Outstanding learners may analyse how developing countries
can adapt these solutions affordably, considering local resource constraints.
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Answers to Pilot Questions [Series 4]
Part 4.1

1. Traffic congestion in urban areas is caused when demand for road space exceeds
supply.

2. Common causes of road accidents include speeding and reckless driving:
3. lllegal parking worsens congestion by blocking lanes and reducing road capacity.
4. One environmental impact of traffic problems is air pollution from vehicle emissions.
5. Effective parking management is important to reduce congestion-and improve urban
mobility.
Part 4.2

1. Example: Widening roads or constructing roundabouts.
Intelligent Transport Systems improve traffic flow by using sensors, cameras, and
software to optimise signals.

3. Speed cameras are one enforcement measure used to reduce reckless driving.

4. The main aim of demand management strategies is to reduce traffic demand rather than
increase road supply.

5. Example: Carpooling promotes sustainable mobility.

Part 4.3

1. Public transport reduces congestion by carrying large numbers of passengers in fewer
vehicles.

2. One key aspect of bus system planning is designing routes.

3. Rail systems are effective in dense urban areas because they provide high-capacity,
rapid, and reliable transport.

4. BRT stands for Bus Rapid Transit.

5. Electric mobility (e-mobility) reduces emissions.

Part 4.4

1. Congestion pricing is a measure that charges vehicles for entering busy areas; it has

been implemented in cities like Singapore and London.

Bogota introduced Bus Rapid Transit (BRT) systems.

Integrated ticketing systems improve public transport by allowing seamless travel across

multiple modes.

4. One lesson for developing countries is prioritising public transport investment.

5. Case studies are important because they provide practical insights and lessons from
real-world experiences.

Sy 4

References and Attributions [Series 4]
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lllustration Placeholders and Attributions

e Plate 4.1: Traffic congestion and delays in urban areas
o Al prompt: “Generate an image showing heavy traffic congestion during rush
hour in a city.”
o Suggested OER search string: “urban traffic congestion rush hour OER image.”
o Figure 4.1: Causes of road accidents and safety concerns
o Al prompt: “Create a labelled diagram showing common causes of road
accidents such as speeding and poor road conditions.”
o Suggested OER search string: “road accidents causes traffic safety OER
diagram.”
e Plate 4.2: Parking shortages and illegal parking
o Al prompt: “Generate an image showing cars parked illegally on a busy street,
obstructing traffic.”
o Suggested OER search string: “illegal parking traffic congestion OER image.”
e Box 4.1: Environmental impacts of traffic problems
o Al prompt: “Create a text box summarising environmental impacts of traffic
problems: air pollution, noise pollution, climate change.”
o Suggested OER search string: “environmental impacts traffic problems OER
summary.”
e Figure 4.2: Road design and geometric improvements
o Al prompt: “Create a labelled diagram showing road widening and roundabout
construction as traffic control measures.”
o Suggested OER search string: “road design geometric improvements traffic
control OER diagram.”
o Plate 4.3: Traffic signal.systems and ITS
o [ Al prompt: “Generate an image showing smart traffic signals with sensors and
cameras at an intersection.”
o Suggested OER search string: “intelligent transport systems smart traffic signals
OER image.”
o Figure 4.3: Enforcement of traffic laws and regulations
o Al prompt: “Create a labelled diagram showing enforcement measures such as
speed cameras, fines, and police patrols.”
o Suggested OER search string: “traffic law enforcement measures OER diagram.”
e Box 4.2: Demand management strategies in traffic control
o Al prompt: “Create a text box summarising demand management strategies in
traffic control: carpooling, congestion pricing, cycling promotion.”
o Suggested OER search string: “demand management strategies traffic control
OER summary.”
e Plate 4.4: Role of public transport in reducing traffic problems
o Al prompt: “Generate an image showing a crowded bus and train reducing the
number of cars on the road.”
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o Suggested OER search string: “public transport reducing traffic congestion OER
image.”
e Figure 4.4: Planning and operation of bus systems
o Al prompt: “Create a labelled diagram showing bus routes, schedules, and fleet
management.”
o Suggested OER search string: “bus system planning operation OER diagram.”
e Plate 4.5: Rail-based urban transport systems
o Al prompt: “Generate an image showing a modern metro system in operation.”
o Suggested OER search string: “urban rail metro light rail transport OER image.”
e Box 4.3: Innovations in public transport management
o Al prompt: “Create a text box summarising innovations in public transport
management: BRT, ride-sharing, e-mobility.”
o Suggested OER search string: “innovations public transport BRT ride-sharing e-
mobility OER summary.”
o Plate 4.6: Successful traffic control measures in selected cities
o Al prompt: “Generate an image showing electronic tolling system for congestion
pricing in a city.”
o Suggested OER search string: “congestion pricing traffic control measures OER
image.”
o Figure 4.5: Public transport reforms and their impacts
o Al prompt: “Create a labelled diagram showing a BRT system with dedicated
lanes and stations.”
o Suggested OER searchstring: “Bus Rapid Transit BRT system OER diagram.”
e Box 4.4: Lessons for sustainable urban mobility in. developing countries
o Al prompt: “Create a text box summarising lessons for sustainable urban mobility
in developing countries: public transport, non-motorised transport, enforcement.”
o Suggested OER search string: “sustainable urban mobility developing countries
OER summary.”

Course Code: URP 307
Course Title: Transportation Planning |

Course Units: 2 Units

Series 1: Role of Transportation in Urban and Regional Planning

Series 2: Relationship Between Transportation Planning and Land Use

Series 3: Methods of Traffic Data Collection, Analysis, and Projection

Series 4: Traffic Problems, Control Measures, and Public Transport Management

Series 5: Introduction to Road Geometric Design, Intersections, and Traffic Control Systems

Here is the proposed outline for Series 5:
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Part 5.1 Fundamentals of Road Geometric Design

o Obijectives and principles of geometric design

e Design elements: alignment, gradients, and cross-sections

e Design standards and factors influencing road geometry (speed, safety, terrain, traffic
volume)

Part 5.2 Design and Management of Intersections

e Types of intersections (at-grade, grade-separated)
¢ Intersection design elements (sight distance, turning radii, channelisation)
o Traffic performance and safety considerations at intersections

Part 5.3 Traffic Control Systems

e Obijectives and functions of traffic control
o Traffic signs, signals, and markings
« Intelligent traffic control systems (ITS) and emerging technologies

Part 5.4 Case Applications and Best Practices

e Examples of effective road geometric design projects
o Intersection redesigns for improved safety and efficiency
o Best practices in traffic control systems from global cities

Introduction

Road geometric design, intersections, and traffic control systems are fundamental components
of transportation planning and engineering. They determine how roads are structured, how
vehicles interact at junctions, and how traffic is regulated to ensure safety and efficiency. Poor
design or inadequate control systems often lead to congestion, accidents, and reduced mobility,
while well-designed systems enhance accessibility and sustainability.

This Series introduces you to the principles of road geometric design, the design and
management of intersections, and the role of traffic control systems. It also highlights case
applications and best practices from different contexts. We begin with the fundamentals of road
geometric design, examining alignment, gradients, and cross-sections. Next, we explore
intersection types and design elements, focusing on safety and performance. We then study
traffic control systems, including signs, signals, markings, and intelligent transport systems.
Finally, we conclude with case applications and best practices, showing how effective design
and control improve urban mobility.

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

e SLO 5.1 explain the objectives and principles of road geometric design and identify key
design elements,
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o SLO 5.2 describe types of intersections and evaluate their design and management for
safety and efficiency,

e SLO 5.3 explain the objectives and functions of traffic control systems, including
traditional and intelligent approaches,

e SLO 5.4 analyse case applications and best practices in road geometric design,
intersection management, and traffic control systems.

5.1 Fundamentals of Road Geometric Design

Road geometric design is the process of shaping the physical features of a roadway to achieve
safety, efficiency, and comfort for road users. It involves applying engineering principles to
determine alignment, gradients, cross-sections, and other elements that influence.how vehicles

move.

5.1.1 Objectives and principles of geometric design

The objectives of geometric design are to ensure safety; efficiency, comfort, and economy in
road construction and use. Principles include providing adequate sight distance, smooth
alignment, and appropriate lane widths.

Fill in the blank: The objectives of geometric design are safety, efficiency, comfort, and

(Superelevation) on curves to counter
centrifugal force.

Objective Operational Principle Impact on the User
Safety Providing adequate Sight Distance Minimizes the risk of collisions;
and consistent curvature. ensures drivers have time to react
to hazards.
Efficiency Optimizing lane widths and gradients Reduces travel time and fuel
to maintain steady traffic flow. consumption; maximizes the
road'’s capacity.

Comfort Designing smooth transitions Reduces driver fatigue and

physical strain on vehicle
suspension systems.

-
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Economy | Balancing construction costs with long- | Ensures project viability; minimizes
term maintenance and social benefits. the environmental footprint (Box
4.1).

Caption: Box 5.1: Objectives and principles of geometric design
Short description: Text box summarising safety, efficiency, comfort, and economy as objectives
of geometric design.

5.1.2 Design elements: alignment, gradients, and cross-sections

e Alignment: The horizontal and vertical positioning of the road.
e Gradients: Slopes that affect vehicle speed, fuel consumption,;and safety.
e Cross-sections: The arrangement of lanes, shoulders, medians, and drainage features.

Fill in the blank: Road alignment refers to the horizontal and positioning of the
road.

-
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Horizontal Alginment

Circular Curve

Tangent

Transition Spiral

Vertical Aliainment & Gradients

Crest Curve
Upgrade (+% Crest Curve v
l—' W Sight Distance
Sag Curve

Roadway Cross-Section

Cross Slope/Camber

\ Curb & Gutter

Shoulder .

A Sidelwalk

Curb & Gutter

Travel Lane / syperelevation

Roadside Verge

Caption: Figure 5.1: Road alignment, gradients, and cross-sections
Short description: Diagram showing road alignment (horizontal/vertical), gradients, and cross-
section elements.

5.1.3 Design standards and factors influencing road geometry

Design standards are guidelines that ensure uniformity and safety in road construction. Factors
influencing geometry include design speed, traffic volume, terrain, and safety considerations.

Fill in the blank: Road geometric design standards are influenced by design speed, traffic
volume, terrain, and considerations.
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Plate 5.1: Factors Influening Road Geometric Design

Terrain | Trafficr Volume Speed

Caption: Plate 5.1: Factors influencing road geometric design
Short description: Image showing terrain, traffic volume, and speed as factors influencing road
design.

Pilot questions 5.1

What are the four main objectives of road geometric design?
Define road alignment.

How do gradients affect vehicle performance?
Name two elements included in a road cross-section.
Mention one factor that influences road geometric design standards.

orrEd

5.2 Design and Management of Intersections

-
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Intersections are critical points in road networks where two or more roads meet. Their design
and management greatly influence traffic flow, safety, and efficiency. Poorly designed
intersections often lead to congestion and accidents, while well-designed ones improve mobility
and reduce conflicts.

5.2.1 Types of intersections (at-grade, grade-separated)

o At-grade intersections: Roads meet at the same level. Common examples include T-
junctions, cross intersections, and roundabouts.

o Grade-separated intersections: Roads cross at different levels using overpasses or
underpasses, reducing conflicts and improving flow.

Fill in the blank: At-grade intersections occur when roads meet at the same

Figure 5.2:

§ Types of Intersections

1. At-Grade Intersections 2. Grade-Separated Intersections

B
P

Cross Intersection » Overpass

T-Junction

O

Roundabout Underpass

Improving Safety & Efficiency in Urban Road Networks

S
B % OO O OERimage e/o‘& QR
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Caption: Figure 5.2: Types of intersections
Short description: Diagram showing at-grade intersections (cross, T-junction, roundabout) and
grade-separated intersections (overpass, underpass).

5.2.2 Intersection design elements (sight distance, turning radii,
channelisation)

Key design elements include:
o Sight distance: Ensures drivers can see approaching vehicles and pedestrians:
e Turning radii: Determines how easily vehicles can turn without conflict.

e Channelisation: Guides traffic into proper lanes using islands, markings, or barriers.

Fill in the blank: Intersection channelisation guides traffic into proper lanes using islands,
markings, or

-
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Plate 5.2: Interstection Design Elements
o) —DMastering the Geometry of Safe Urban Flow— 5
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O
Optimiizg Urban Space for Efficiency & Safety
o
OER image

Caption: Plate 5.2: Intersection design elements
Short description: Image showing intersection with clear sight lines, turning radii, and
channelisation using traffic islands.

5.2.3 Traffic performance and safety considerations at intersections
Intersections must balance efficiency and safety. Performance is measured by delay, capacity,
and level of service. Safety considerations include minimising conflict points, providing
pedestrian crossings, and using signals or roundabouts to reduce accidents.

Fill in the blank: Intersection performance is measured by delay, capacity, and level of

) | A-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Category Key Measurement/Action
Considerations
Performance Delay & Travel Average time a vehicle waits at a red light or stop
Time sign.
Performance Level of Service A qualitative scale from A (free flow) to F (total
(LOS) breakdown).
Performance Saturation Flow The maximum rate of vehicles that can cross the
stop line:
Safety Conflict Points Reducing spots where vehicle paths cross (Head-
on, Rear-end, Merging).
Safety Pedestrian Providing refuges, clear markings, and "Walk"
Crossings signals.
Safety Signalization Using lights to separate conflicting movements by
"Time."

Caption: Box 5.2: Traffic performance and safety considerations at intersections
Short description: Text box summarising performance measures (delay, capacity, level of
service) and safety considerations (conflict points, pedestrian crossings, signals).

Pilot questions 5.2

o Ao~

-
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What is the difference between at-grade and grade-separated intersections?
Define sight distance in intersection design.

Why are turning radii important in intersection design?

What is channelisation in intersections?

Mention one measure of intersection performance.
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5.3 Traffic Control Systems

Traffic control systems are essential for regulating the movement of vehicles and pedestrians,
ensuring safety, and maintaining efficiency in road networks. They include traditional tools such
as signs, signals, and markings, as well as modern intelligent systems that use technology to
optimise traffic flow.

5.3.1 Objectives and functions of traffic control

The objectives of traffic control are to promote safety, reduce congestion, and ensure orderly
movement of vehicles and pedestrians. Functions include guiding, warning, and regulating road
users.

Fill in the blank: The objectives of traffic control are to promote safety, reduce congestion, and
ensure orderly

Category Element Primary Purpose
Objectives Safety Minimizing the frequency and severity of crashes.
Objectives Congestion Maximizing "throughput" and minimizing delays.
Reduction
Objectives Orderly Movement Creating a predictable environment for all road
users.
Functions Regulating Specifying right-of-way, speed limits, and prohibited
turns.
Functions Warning Alerting users to upcoming hazards like sharp bends
or school zones.
Functions Guiding Providing directions and route information for
efficient navigation.

-
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Caption: Box 5.3: Objectives and functions of traffic control
Short description: Text box summarising objectives (safety, congestion reduction, orderly
movement) and functions (guiding, warning, regulating).

5.3.2 Traffic signs, signals, and markings

o Traffic signs: Provide information, warnings, and regulations (e.g., speed:limits, stop
signs).

o Traffic signals: Control movement at intersections using lights.

e Road markings: Guide lane use, pedestrian crossings, and turning movements.

Fill in the blank: Traffic signals control movement at using lights.

-
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Figure 5.3: Traffic Signs, Signals, and Markings
Guiding Urban Mobility for Safety & Order

1. Traffic Signs Al 2. Signals & Interstections [l 3. Road Markings

Regulatory

Traffic Signal System Pavement
Markings

Guidance

Establishing Clear Visual Language for Road Users

OER image ;
SGons. LGR

Caption: Figure 5.3: Traffic signs, signals, and markings
Short description: Diagram showing examples of traffic signs, signals at intersections, and road
markings.

5.3.3 Intelligent traffic control systems (ITS) and emerging technologies

Intelligent Transport Systems (ITS) use sensors, cameras, and software to manage traffic
dynamically. Emerging technologies include adaptive signal control, smart traffic lights, and
connected vehicle systems. These innovations improve efficiency, reduce delays, and enhance
safety.

Fill in the blank: Intelligent Transport Systems use sensors, cameras, and to
manage traffic dynamically.
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Caption: Plate 5.3: Intelligent traffic control systems
Short description: Image showing smart traffic lights with sensors and adaptive control
technology.

Pilot questions 5.3

What are the three main objectives of traffic control?

State one function of traffic control systems.

Give one example of a traffic sign.

What do traffic signals control at intersections?

Mention one emerging technology in intelligent traffic control systems.
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5.4 Case Applications and Best Practices

Case applications and best practices provide real-world examples of how road geometric
design, intersection management, and traffic control systems are applied to improve safety and
efficiency. They help planners and engineers learn from successful projects and adapt solutions
to local contexts.

5.4.1 Examples of effective road geometric design projects

Cities worldwide have implemented geometric design improvements such as well-aligned
highways, proper gradients, and safe cross-sections. These projects reduce accidents, improve
traffic flow, and enhance driver comfort.

Fill in the blank: Effective road geometric design projects reduce accidents, improyve traffic flow,
and enhance driver

-
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Plate 5.4: Effective Road Geometric Design Projects
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Caption: Plate 5.4: Effective road geometric design projects
Short description: Image showing a modern highway with proper alignment, gradients, and
cross-sections.

5.4.2 Intersection redesigns for improved safety and efficiency

Intersection redesigns such as roundabouts, grade separation, and improved channelisation
have reduced conflict points and delays. These redesigns enhance safety for vehicles and

pedestrians while improving traffic performance.
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Fill in the blank: Intersection redesigns such as roundabouts and grade separation reduce

points and delays.
W, §/¢) b\% 1]
gﬂﬁ Figure 5.4: Intersection Redesigns for %

Improved Safety and Efficiency ‘%
S

—Mastering the Geometry of Safe Urban Flow—

1. Roundabout Redeign 2. Grade-Separated Intersection

&
P

Roundabout Grade-Separated
Redeign Redeign

Reduces severe collisions Eliminates conflicts for
& improves flow for high-volume roads

D -

o

Pionering Innovative Infrastructure for Smarter Cities

%
(] %ﬁ O O O OERimage & @dﬁ

Caption: Figure 5.4: Intersection redesigns for improved safety and efficiency
Short description: Diagram showing a redesigned intersection with roundabout and grade
separation.

5.4.3 Best practices in traffic control systems from global cities
Global cities like Tokyo, Singapore, and London use advanced traffic control systems, including

adaptive signals, ITS, and congestion pricing. These practices improve traffic flow, reduce
emissions, and enhance urban mobility.
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Fill in the blank: Adaptive traffic signals adjust timings dynamically to improve traffic

Best Practice

Technical Mechanism

Operational Benefit

Adaptive Signal
Control

Uses sensors (loops or cameras)
to adjust light timing in real-time
based on actual traffic.

Reduces "Idle Time" at empty
intersections; cuts fuel waste
and emissions.

Intelligent
Transport
Systems (ITS)

A network of sensors, GPS data,
and signs that communicate with
drivers.

Provides “Early Warnings" for
accidents; improves
emergency response times.

Congestion
Pricing

Electronic tolling in high-demand
zones during peakhours (Box
4.2).

Shifts traffic to off-peak hours
and generates revenue for
public transit.

Variable Message
Signs (VMS)

Digital roadside displays that
update drivers on road conditions
ordetours.

Prevents "Secondary
Accidents" by diverting traffic
before it hits a bottleneck.

Caption: Box 5.4: Best practices in traffic control systems
Short description: Text box summarising best practices such as adaptive signals, ITS, and

Pilot questions 5.4

arowh=

Series Summary

-
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congestion pricing.

State one benefit of effective road geometric design projects.
Mention one intersection redesign that improves safety.

How do roundabouts reduce conflict points?
Give one example of a best practice in traffic control systems.
Why are case applications important in transportation planning?
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This Series introduced the fundamentals of Road Geometric Design, Intersections, and
Traffic Control Systems. We began with the objectives and principles of geometric design,
focusing on alignment, gradients, and cross-sections. Next, we explored the design and
management of intersections, examining types, design elements, and performance/safety
considerations. We then studied traffic control systems, including traditional tools (signs,
signals, markings) and modern intelligent systems (ITS, adaptive signals). Finally, we reviewed
case applications and best practices from global cities, showing how effective design and
control improve safety, efficiency, and sustainability.

By completing this Series, you should now be able to explain geometric design principles,
evaluate intersection types and design elements, describe traffic control systems, and analyse
case applications for lessons in sustainable urban mobility.

Glossary of Terms

o Alignment: The horizontal and vertical positioning of a road.

o At-grade intersection: A junction where roads meet at the same level.

e Channelisation: The use of islands, markings, or barriers to guide traffic into proper
lanes.

o Congestion pricing: A traffic control measure that charges vehicles for entering busy
areas to reduce congestion.

o Cross-section: The arrangement of lanes; shoulders, medians, and drainage features in
a road.

o Design speed: The speed used to determine road geometric design standards.

o Grade-separated intersection: A junction where roads cross at different levels using
overpasses or underpasses.

¢ Intelligent Transport Systems (ITS): Technology-based systems that use sensors,
cameras, and software to manage traffic dynamically.

o Level of service (LOS): A measure of traffic performance at intersections, based on
delay and capacity.

o Sight distance: The length of roadway visible to a driver, critical for safety at
intersections.

« Traffic control systems: Tools and technologies used to regulate traffic flow, including
signs, signals, markings, and ITS.

o Turningradii: The curyature of a road or intersection that determines how easily
vehicles can turn.

Concept Check Questions [Series 5]
Objective Questions

1. The objectives of geometric design are safety, efficiency, comfort, and
(Linked to SLO 5.1)

2. Road alignment refers to the horizontal and positioning of the road. (Linked
to SLO 5.1)

3. At-grade intersections occur when roads meet at the same . (Linked to SLO
5.2)
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4. Intersection channelisation guides traffic into proper lanes using islands, markings, or
. (Linked to SLO 5.2)

5. Traffic signals control movement at using lights. (Linked to SLO 5.3)

6. Intelligent Transport Systems use sensors, cameras, and to manage traffic
dynamically. (Linked to SLO 5.3)

7. Adaptive traffic signals adjust timings dynamically to improve traffic . (Linked
to SLO 5.4)

Short-Answer Questions

8. State the four main objectives of road geometric design. (Linked to SLQO 5.1)

9. Define sight distance in intersection design. (Linked to SLO 5.2)

10. Mention one measure of intersection performance. (Linked to SLO 5.2)

11. Give one example of a traffic sign. (Linked to SLO 5.3)

12. Name one emerging technology in intelligent traffic control systems. (Linked to SLO 5.3)
13. State one benefit of effective road geometric design projects. (Linked to SLO 5.4)

14. Mention one intersection redesign that improves safety. (Linked to SLO 5.4)

Long-Answer Questions

15. Discuss the objectives and principles of road'geometric design, highlighting alignment,
gradients, and cross-sections. (Linked to SLO 5.1)
e« Basic response: Learners should describe the objectives and explain alignment,
gradients, and cross-sections.
e Value-added response: Outstanding learners may evaluate how these elements
interact to improve safety and efficiency.
16. Explain the types of intersections and their design elements, focusing on safety and
performance. (Linked to SLO 5.2)
e Basic response: Learners should outline at-grade and grade-separated intersections
and key design elements:
o Value-added response: Outstanding learners may assess how intersection design
influences traffic flow and accident reduction.
17. Describe traffic control systems, including signs, signals, markings, and intelligent
systems. (Linked to SLO 5.3)
o Basic response: Learners should explain the role of signs, signals, and markings.
o Value-added response: Outstanding learners may analyse how ITS and emerging
technologies enhance traffic management.
18. Evaluate case applications and best practices in road geometric design, intersection
management, and traffic control systems. (Linked to SLO 5.4)
e Basic response: Learners should describe examples such as modern highways,
roundabouts, and adaptive signals.
o Value-added response: Outstanding learners may analyse lessons from global cities
and suggest adaptations for developing contexts.

Answers to Concept Check Questions [Series 5]
Objective Questions

1. Economy.
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Vertical.
Level.
Barriers.
Intersections.
Software.
Flow.

Noakwd

Short-Answer Questions

8. Safety, efficiency, comfort, and economy.

9. Sight distance is the length of roadway visible to a driver, ensuring they can see
approaching vehicles or pedestrians.

10. Delay, capacity, or level of service.

11. Example: Stop sign.

12. Adaptive signal control or connected vehicle systems.
13. They reduce accidents and improve traffic flow.

14. Roundabouts or grade separation.

Long-Answer Questions
15.

o Basic response: Road geometric design aims for safety, efficiency, comfort, and
economy. Alignment refers to the horizontal and vertical positioning of the road,
gradients are slopes affecting vehicle performance, and cross-sections include lanes,
shoulders, and drainage.

o Value-added response: Outstanding learners may explain how alignment reduces
driver fatigue, gradients influence fuel consumption, and cross-sections improve safety
and drainage.

16.

e Basic response: Intersections can be at-grade (roads meet at the same level) or grade-
separated (roads cross at different levels). Design elements include sight distance,
turningradii, and channelisation.

e Value-added response: Outstanding learners may assess how roundabouts reduce
conflict points, orhow grade separation improves flow but requires higher investment.

17.

o Basic response: Traffic control systems include signs (information, warnings,
regulations), signals (lights at intersections), and markings (lane guidance, pedestrian
crossings).

o / Value-added response: Outstanding learners may analyse how ITS uses sensors and
software to dynamically manage traffic, improving efficiency and safety.

18.
o Basic response: Case applications include modern highways with proper alignment,

redesigned intersections with roundabouts, and adaptive traffic signals.
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o Value-added response: Outstanding learners may evaluate lessons from cities like
Singapore or Tokyo, suggesting how developing countries can adapt these practices
affordably.

Answers to Pilot Questions [Series 5]
Part 5.1

1. The four main objectives of road geometric design are safety, efficiency, comfort, and
economy.

2. Road alignment is the horizontal and vertical positioning of the road.

3. Gradients affect vehicle speed, fuel consumption, and safety.

4. Two elements of a road cross-section are lanes and shoulders.

5. One factor influencing road geometric design standards is terrain.
Part 5.2

1. At-grade intersections occur when roads meet at the same level, while grade-separated
intersections use overpasses or underpasses.
2. Sight distance is the length of roadway visible to a driver, ensuring safety at

intersections.

3. Turning radii are important because they determine how easily vehicles can turn without
conflict.

4. Channelisation is the use of islands, markings, or barriers to guide traffic into proper
lanes.

5. One measure of intersection performance is level of service (LOS).

Part 5.3

1. The three main objectives of traffic control are safety, congestion reduction, and orderly
movement.

2. One function of traffic control systems is regulating road users.
3. Example of a traffic sign: Stop sign.
4. Traffic signals control movement at intersections using lights.
5./ One emerging technology in traffic control systems is adaptive signal control.
Part 5.4
1.. One benefit of effective road geometric design projects is reduced accidents.
2. Roundabouts are an intersection redesign that improves safety.
3.. Roundabouts reduce conflict points by eliminating direct crossing movements.
4. Example of a best practice in traffic control systems: congestion pricing in London.
5. Case applications are important because they provide practical lessons from real-world

experiences.
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Illustration Placeholders and Attributions

e Box 5.1: Objectives and principles of geometric design
o Al prompt: “Create a text box summarising objectives and principles of road
geometric design: safety, efficiency, comfort, economy.”
o Suggested OER search string: “objectives principles road geometric design OER
summary.”
e Figure 5.1: Road alignment, gradients, and cross-sections
o Abprompt: “Create a labelled diagram showing road alignment, gradients, and
cross-section elements.”
o ' Suggested OER search string: “road alignment gradients cross-sections OER
diagram.”
o | Plate 5.1: Factors influencing road geometric design
o Al prompt: “Generate an image showing terrain, traffic volume, and speed as
factors influencing road geometric design.”
o Suggested OER search string: “factors influencing road geometric design OER
image.”
e Figure 5.2: Types of intersections
o Al prompt: “Create a labelled diagram showing at-grade intersections (cross, T-
junction, roundabout) and grade-separated intersections (overpass, underpass).”
o Suggested OER search string: “types of road intersections at-grade grade-
separated OER diagram.”
o Plate 5.2: Intersection design elements
o Al prompt: “Generate an image showing an intersection with clear sight lines,
turning radii, and channelisation using traffic islands.”
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o Suggested OER search string: “intersection design elements sight distance
turning radii channelisation OER image.”
o Box 5.2: Traffic performance and safety considerations at intersections
o Al prompt: “Create a text box summarising traffic performance and safety
considerations at intersections.”
o Suggested OER search string: “traffic performance safety considerations
intersections OER summary.”
e Box 5.3: Objectives and functions of traffic control
o Al prompt: “Create a text box summarising objectives and functions of traffic
control systems.”
o Suggested OER search string: “objectives functions traffic control systems OER
summary.”
e Figure 5.3: Traffic signs, signals, and markings
o Al prompt: “Create a labelled diagram showing traffic signs, signals at
intersections, and road markings.”
o Suggested OER search string: “traffic signs signals road markings OER
diagram.”
o Plate 5.3: Intelligent traffic control systems
o Al prompt: “Generate an image showing smart traffic lights with sensors and
adaptive control technology.”
o Suggested OER search string: “intelligent traffic control systems smart traffic
lights OER image.”
o Plate 5.4: Effective road geometric design projects
o Al prompt: “Generate an image showing a modern highway with proper
alignment, gradients, and cross-sections.”
o Suggested OER search string: “effective road geometric design projects OER
image.”
e Figure 5.4: Intersection redesigns for improved safety and efficiency
o Al prompt: “Create a labelled diagram showing a redesigned intersection with
roundabout and grade separation.”
o Suggested OER search string: “intersection redesigns safety efficiency OER
diagram.”
e Box 5.4: Best practicesin traffic control systems
o Al prompt: “Create a text box summarising best practices in traffic control
systems: adaptive signals, ITS, congestion pricing.”
o | Suggested OER search string: “best practices traffic control systems global cities
OER summary.”
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