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Course Code: URP 401
Course Title: Planning Studio V
Course Units: 2 Units

Series 1: Field Survey of Small and Medium Size Settlements

Series 2: Data Collection, Analysis, and Projection Models

Series 3: Comprehensive Urban Development Concepts and Master Planning

Series 4: AutoCAD Mapping and Design of Settlements

Series 5: Two- and Three-Dimensional Representation and Regional Master Plan Production

Here is the proposed outline for Series 1:

Part 1 Introduction to Field Survey in Planning

e Concept and importance of field survey
e Obijectives of settlement surveys
e Types of surveys used in urban and regional planning

Part 2 Preparation for Field Survey

o ldentifying survey goals and scope
e Tools and techniques for datacollection
o Designing survey instruments (questionnaires, checklists, maps)

Part 3 Conducting the Field Survey

o Methods of data collection (observation, interviews, measurements)
e Recording and organising field data
e Challenges in field survey and mitigation strategies

Part 4 Reporting and Utilisation of Survey Findings

o / Data presentation (tables, charts, maps)
¢ Analysing settlement characteristics
e Using survey results for planning decisions

Introduction

When planners set out to design the future of a settlement, the very first step is to understand its
present condition. This is achieved through a field survey, which provides first-hand information
about the physical, social, and economic characteristics of a community. Without such surveys,
planning decisions would be based on assumptions rather than evidence, which could lead to

-
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ineffective or unsustainable outcomes. In this Series, you will be guided through the essential
processes of conducting surveys in small and medium size settlements, a skill that lies at the
heart of practical urban and regional planning.

The aim of this Series is to equip you with the knowledge and skills required to prepare for,
conduct, and report on settlement surveys, ensuring that you can generate reliable data to
support planning decisions.

We shall commence this Series by introducing the concept and importance of field surveys,
along with their objectives and types. Next, we will move on to preparation, whereyou will learn
how to identify survey goals, select tools, and design instruments. Following that, we will explore
the actual conduct of surveys, including methods of data collection, recording, and dealing with
challenges. Finally, we will wrap up by examining how survey findings are reported and utilised
in planning, with emphasis on data presentation and application in settlement analysis.

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

e SLO 1.1 define the concept of field survey and.explain its importance in urban and
regional planning,

e SLO 1.2 identify and describe the objectives and types of settlement surveys,

e SLO 1.3 design appropriate survey instruments and select suitable tools and techniques
for data collection,

e SLO 1.4 demonstrate methods of conducting surveys and recording field data
effectively,

e SLO 1.5 analyse common challenges encountered during surveys and propose
strategies for overcoming them, and

e SLO 1.6 present survey findings clearly and evaluate their application in planning
decisions.

1.1 Introduction to Field Survey in Planning

1.1.1 Concept and importance of field survey

Afield survey is the systematic process of collecting information directly from a settlement or
environment. It involves observing, measuring, and recording data about physical, social, and
economic features. Field surveys are important because they provide planners with accurate
and up-to-date information that forms the foundation for effective planning decisions. Without
reliable survey data, plans may be based on assumptions that do not reflect reality.
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Fill in the blank: A field survey is the systematic process of collecting information directly from a
or environment.

Figure 1.1: Concept and Importance of Field Survey
Bridging the Gap Between Maps and Reality
for Urban Insights

1. Field Data Collection

2. Integration & Analysis

Raw Field Data
}—" GIS Analysis

Key Features:

* Direct observation of reality

» Ground truhing spatial data

» Capturing qualittive & quantinaite data
¢ Informing accurate mapping

Key Impacts:

« Data accuracy & reliabiity

» Foundation for informed planning
« Supports evidence-based decisions
« Cost-effettive project development

A A
.2 \%Eg Mapping the City: From Ground to Geographic Insight %Eglz S

Short description: Diagram showing the process of field survey, from observation to recording
data.
Caption: Figure 1.1: Concept and importance of field survey

1.1.2 Objectives of settlement surveys
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The objectives of a settlement survey are to understand the current state of a community and
to provide data for future planning. These objectives include identifying land use patterns,
assessing infrastructure, evaluating environmental conditions, and analysing social and
economic characteristics. By achieving these objectives, planners can design strategies that
address present needs while anticipating future growth.

Fill in the blank: The objectives of a settlement survey include identifying land use patterns and
assessing

Objective Key Focus Area Planning Outcome
Land Use Mapping current residential, Ensures zoning compliance and
Analysis commercial, and agricultural prevents illegal encroachment.
boundaries.
Infrastructure Assessing the condition and Identifies "service gaps" where new
Audit reach of roads, water, and utilities are urgently needed.
power.
Environmental Identifying flood plains, steep | Protects the community from natural
Review slopes, and sensitive disasters and preserves "Natural
habitats. Landscapes.”
Socio-Economic Collecting data on population Tailors development to the actual
Study. density, income, and housing needs and affordability of the
quality. residents.

Caption: Box 1.1: Objectives of settlement surveys
Short description: Text box summarising objectives such as land use, infrastructure,
environment, and socio-economic analysis.

1.1.3 Types of surveys used in urban and regional planning

There are several types of surveys used in planning. A physical survey records features such
as roads, buildings, and land use. A social survey gathers information about population,

education, and health. An economic survey examines employment, income, and industry. An
environmental survey assesses natural resources, pollution, and ecological conditions. Each
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type of survey contributes unique insights that, when combined, provide a comprehensive
picture of a settlement.

Fill in the blank: A physical survey records features such as roads, buildings, and .

Survey Primary Focus Areas GIS Data Planning Application
Category Type
Physical Survey Topography, existing Vector Designing the physical
buildings, road widths, (Points/Lines) layout of estates and
and utility locations. road alignments.
Social Survey Population size, age Attribute Data Planning the capacity
distribution, education of schools, hospitals,
levels, and household and community
size. centers.
Economic Income levels, Attribute Data Determining tax
Survey employment types, local revenue potential and
industries, and land market locations.
values.
Environmental Soil quality, drainage Raster Protecting "Green
Survey patterns, vegetation (Imagery) Belts" and identifying
cover, and flood risk high-risk building
zones. zones.
Traffic Survey Vehicle counts, peak Network Data Designing junctions
hour flow, and and public transport
pedestrian movement. routes.

Caption: Table 1.1: Types of surveys in urban and regional planning
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Short description: Table listing physical, social, economic, and environmental surveys with their
focus areas.

Pilot questions 1.1

What is a field survey in planning?

Why are field surveys important for planners?

Name two objectives of settlement surveys.

What type of survey examines employment and income?

Which survey type assesses pollution and ecological conditions?

o=

1.2 Preparation for Field Survey

1.2.1 Identifying survey goals and scope

Before embarking on a field survey, it is essential to define its goals and scope. Goals refer to
the specific objectives that the survey intends to achieve, such as assessing housing quality or
mapping infrastructure. Scope refers to the boundaries of the survey, including the geographical
area, the population to be studied, and the type of data to be collected. Clear goals and scope
ensure that the survey remains focused and relevant, avoiding unnecessary data collection.

Fill in the blank: The scope of a survey refers to the boundaries of the survey, including the
area and population to be studied.

-
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Figure 1.2: Identifing Survey Goals and Scope
Defining the ‘What’ and ‘Who’ for Effective Planning

1. Survey Goals & Objectives

Defines
Survey Goals & %

O\ 2. Defining the Survey Scope

220
t_) Geographic Target | Data Type
il

Area Population
e.g, Downtown eg. Residents, e g, Demographics,
District Businesees Infrastucture Condition
% . . = 5 . “,
(] Mapping the City: Setting the Foundation for Data Collection @
OER image OER image

Short description: Diagram showing survey goals linked to scope, with arrows pointing to area,
population, and data type.
Caption: Figure 1.2: Identifying survey goals and scope

1.2.2 Tools and techniques for data collection

A successful survey requires appropriate tools and techniques. Tools include measuring
instruments, maps, GPS devices, questionnaires, and cameras. Techniques refer to the
methods used to gather information, such as observation, interviews, and sampling. The choice
of tools and techniques depends on the survey objectives and the type of settlement being
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studied. For example, a small settlement may require simple observation and interviews, while a
medium-sized settlement may need GPS mapping and structured questionnaires.

Fill in the blank: Tools such as maps, GPS devices, and are commonly used in
field surveys.

Plate 1.2 G

Tools and Techniques for Data Collection

Equipping Planners with the Right Instruments for Urban
Urban Insights

2. Questionariares :
i s Visual
GPS Devices & S Triter ey 3. Cameras & Visua

& Mapping Documenation

» Demographic info
* Public opnion
» Needs assessment

« Precise location data
 Feature mapping
« Navigation & ground truth

O
OER Mapping the City: From Observation to Information OER
@\mage lmage §

Short.description: Image showing survey tools such as GPS devices, questionnaires, and
cameras.
Caption: Plate 1.2: Tools and techniques for data collection

1.2.3 Designing survey instruments (questionnaires, checklists, maps)

-
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Survey instruments are the structured means of collecting data. A questionnaire is a set of
questions designed to gather information from respondents. A checklist is a list of items or
features to be observed and recorded during the survey. A map is used to mark physical
features, land use, and infrastructure. Designing effective instruments requires clarity,
relevance, and simplicity, ensuring that the data collected is accurate and easy to analyse.

Fill in the blank: A checklist is a list of items or features to be

and recorded during

the survey.
Instrument Description Primary Use in GIS
Questionnaires Structured sets of questions Provides the Attribute Data
designed to gather social or (Box 3.3) that-explains the
economic data from residents. human side of a map.
Checklists Standardized lists used toensure Used during site inspections to
no physical features or verify Infrastructure Status
environmental conditions are (Box 5.1).
missed.
Base Maps Pre-existing maps (topographic or Acts as the canvas for Ground
satellite)used for."field annotation” Truthing remote sensing data
and verification. (Box 4.2).
Field Logs Chronological records of Vital for identifying the source
observations, weather, and of Positional Errors during
equipment settings. post-processing.

Pilot questions 1.2

Caption: Box 1.2: Examples of survey instruments
Short description: Text box summarising questionnaires, checklists, and maps as survey

instruments.

1. What is the difference between survey goals and scope?
2. Name two tools commonly used in field surveys.
3. Which technique involves gathering information through direct questioning?

-
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4. What is the purpose of a checklist in a survey?
5. Why is clarity important in designing survey instruments?

1.3 Conducting the Field Survey

1.3.1 Methods of data collection (observation, interviews, measurements)

Conducting a field survey requires the use of appropriate methods of data collection. These
methods include observation, which involves visually examining and recordingfeatures such
as housing conditions or traffic flow; interviews, which are structured or informal conversations
with residents to gather social and economic information; and measurements, which involve
recording physical dimensions such as road widths, plot sizes, or distances. Each method
provides unique insights, and often they are combined to ensure a comprehensive
understanding of the settlement.

Fill in the blank: Observation involves visually examining and.recording features such as
conditions or traffic flow.

-
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Flatte 1.3
Figure 1.3: Methods of Data Collection in Field Surveys

Captuing Diverse Urban Data for Comprehensive Understanding
Urban Insights

1. Data Collection Methods 2. Integration & Analysis

Raw Field Data
o
GIS Database
Methods » i Data

Observation . « Gather demograhic info.
2. Interviews & Surveys Collect opinion
& Interviews « Underst opinions & needs

Understand social factors

« Direct visual assessment

« Capture physical attriutes

« Feature mapping

* Document context & behvior

QER
Image é’

Shortdescription: Diagram showing three methods of data collection: observation, interviews,
and measurements.
Caption: Figure 1.3: Methods of data collection in field surveys

1.3.2 Recording and organising field data

Once data is collected, it must be carefully recorded and organised. Recording involves writing
down observations, interview responses, and measurements in notebooks, forms, or digital
devices. Organisation refers to arranging the data systematically, often by categories such as

-
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physical, social, economic, or environmental. Proper organisation ensures that the data can be
easily analysed and prevents loss or confusion.

Fill in the blank: Organisation of field data often involves arranging information into categories
such as physical, social, economic, or

Technique

Description

Best Use Case

Field
Notebooks

Manual, chronological logs of
observations, sketches, and
environmental conditions.

Capturing unexpected qualitative
details and "backup" for.electronic
failures.

Standardized
Forms

Paper or digital templates with
predefined fields (e.qg., plot size,
building material).

High-speed data collection where
consistency across multiple teams
is required.

Digital Devices

Mobile GIS apps, GPS
handhelds, and tablets with
real-time syncing.

Automated timestamping and
coordinate capture for immediate
Database Integration (Box 2.4).

Data
Categorization

Grouping data into logical
“Layers” (e.g., Physical, Social,
Economic).

Essential for Spatial Analysis
(Box 4.1) and attribute table
management.

Caption: Box 1.3: Techniques for recording and organising field data
Short description: Text box summarising techniques such as notebooks, forms, digital devices,

and categorisation.

1.3.3 Challenges in field survey and mitigation strategies

Field surveys often face challenges such as poor accessibility, limited cooperation from
residents, weather conditions, or resource constraints. To mitigate these challenges, planners
may use strategies such as scheduling surveys at convenient times, engaging community
leaders to encourage participation, preparing for weather variations, and ensuring adequate
resources and training for survey teams. Anticipating and addressing challenges helps maintain
the accuracy and reliability of survey results.
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Fill in the blank: One challenge of field surveys is limited cooperation from , which
can affect data accuracy.

5 ¢

Plate 1.3: Challenges in Field Survey and

Mitigation Strategies
Naviating Obstacles for Reliable Urban Data

1. Challenges: On-Ground Realities Strategies: Smart Solutions

2. Mitigation Strategies

. * Use of drones/GPS
Sy  Extreme heat/cold/rain
. ‘ ' * Local guides

> \ 4 s « Route planning
‘ » p4 AN,
1 M on
v D sei s Wk . | ¢ = /,3
Poor Accesbbility & Terrain Adverse Weather Conditions Mitciaion Scriatics: ¢lip;
* Dificult physical access * Extreme heat/cold/rain * Flexible schedulng
* Weur ad canc praiec, and shout Lad_(_Of cooperation * Proper gear
urat beett deent * evor siistedites ¢ Mobile shelters

* Sipstin kout per Iracts
¢ Lack of coocopiation
* Lis auees tlieinties
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* Local engagement

¢ Transparent communication
* Incentives

* Trained mediators

Community Resistance & Distruat
Ineettone
e Lrsul insen tise of or atiints
* Recal in sate hand ne coolt

E Community Resistance & Distrat ;

Mapping the City: Overcoming Hurldes for Data-Driven Planning

Short description: Image showing survey team facing challenges such as poor accessibility and
community resistance.
Caption: Plate 1.3: Challenges in field survey and mitigation strategies

Pilot questions 1.3

1. Name three methods of data collection in field surveys.
2. What does observation involve in a survey?

3. Why is organisation of field data important?

4. Give one example of a challenge in field surveys.
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5. Suggest one strategy to overcome survey challenges.

1.4 Reporting and Utilisation of Survey Findings

1.4.1 Data presentation (tables, charts, maps)

Once the field survey has been completed, the collected information must be presentedin a
clear and accessible format. Data presentation refers to the use of tools such as tables, charts,
and maps to communicate findings effectively. Tables allow for the organisation of numerical
data, charts highlight trends and comparisons, and maps provide spatial representation of
features such as land use or infrastructure. Effective presentation ensures that planners and
stakeholders can easily interpret the results and make informed decisions.

Fill in the blank: Maps provide a representation of features such as land use or
infrastructure.
Presentation Specific Uses Best for... Professional Insight
Method
Statistical To show precise Summarizing census Essential for technical
Tables numerical values data or land-use reports where exact
and detailed calculations (e.qg., total figures are needed for
attributes. hectares per ward). budgeting.
Charts and To visualize trends, Comparing population High-impact for
Graphs proportions, and growth over time or presentations to
comparisons at a land-use percentages stakeholders who need
glance. (Pie/Bar charts). quick takeaways.
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Thematic To display the Showing "Hotspots" of The "Core" of GIS;
Maps spatial distribution poverty, flood risk shows where
and geographic zones, or traffic interventions are
patterns of data. congestion. needed.
Infographics To combine data Summarizing the Simplifies complex

and icons for
storytelling.

"State of the Region"
for public awareness
or policy briefs.

geoinformatics for a
non-technical
audience.

Caption: Table 1.2: Methods of presenting survey data
Short description: Table listing tables, charts, and maps with their uses'in survey reporting.

1.4.2 Analysing settlement characteristics

After presenting the data, the next stepis to analyse settlement characteristics. This involves
examining patterns in land use, infrastructure distribution, population demographics, and
environmental conditions. Analysis helps planners identify strengths, weaknesses,
opportunities, and threats within the settlement. For example, a survey may reveal overcrowded
housing, inadequate water/supply, or underutilised land. Such findings guide the formulation of
strategies for improvement and sustainable growth.

Fill in the blank: Analysing settlement characteristics helps planners identify strengths,
weaknesses, opportunities, and

within the settlement.

Aspect Focus of Analysis GIS Planning Goal
Analytical
Tool
Land Use Patterns of residential, Overlay To reduce land-use conflicts
commercial, and Analysis and ensure efficient spatial
industrial zones. organization.

-
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Infrastructure The efficiency of road, Network To identify underserved
water, and power Analysis areas and optimize utility
networks. distribution.
Population Density, growth rates, Point Pattern To determine the required
and demographic Analysis capacity for public services
shifts. like schools-and. clinics:
Environment Topography, flood Surface To ensure that expansion
risks, and soil Analysis avoids hazardous zones
suitability. (DEM) and protects "Green Belts."

Caption: Box 1.4: Key aspects of settlement analysis
Short description: Text box summarising land‘use, infrastructure, population, and environmental
conditions as aspects of settlement analysis.

1.4.3 Using survey results for planning decisions

The ultimate purpose of a field survey is to inform planning decisions. Survey results provide
evidence for developing master plans, zoning regulations, infrastructure projects, and
environmental policies. By basing decisions on accurate data, planners can design interventions
that are realistic and effective. For instance, survey findings on traffic congestion may lead to
road expansion projects, while data on population growth may guide housing development.

Fill in the blank: Survey results provide evidence for developing master plans, zoning
regulations, and projects.

-
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Shortdescription: Image showing planners using survey results to design infrastructure and
housing projects.
Caption: Plate 1.4: Using survey results for planning decisions

Pilot questions 1.4

What is data presentation in survey reporting?

Name two tools used to present survey data.

Why is settlement analysis important?

Give one example of a finding that may influence planning decisions.
What is the ultimate purpose of a field survey?

orrEd

Series Summary
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In this Series, we explored the field survey of small and medium size settlements, which is
the foundation of effective urban and regional planning. We began by introducing the concept,
importance, objectives, and types of surveys. We then examined how to prepare for surveys,
including identifying goals, selecting tools, and designing instruments. Following that, we
studied how surveys are conducted, focusing on methods of data collection, recording, and
overcoming challenges. Finally, we discussed how survey findings are reported and utilised,
with emphasis on data presentation, settlement analysis, and their application in planning
decisions.

By completing this Series, you should now be able to define the concept of field survey, identify
its objectives and types, design survey instruments, demonstrate methods of conducting
surveys, analyse challenges, and present findings for planning purposes.

Glossary of Terms

o Field survey: The systematic process of collecting information directly from a settlement
or environment.

o Settlement survey: A survey conducted to understand the physical, social, economic,
and environmental characteristics of a community.

o Observation: A method of data collection involving visual examination and recording of

features.

o Interview: A method of data collection through structured or informal questioning of
respondents.

o Measurement: Recording physical dimensions such as road widths, plot sizes, or
distances.

e Survey instrument: A structured tool used for data collection, such as a questionnaire,
checklist, or map.

o Data presentation: The process of organising and displaying survey findings using
tables, charts, or maps.

o Settlement analysis: The examination of patterns and characteristics within a
settlement to identify strengths, weaknesses, opportunities, and threats.

Concept Check Questions. 1
Objective questions

1. Afield survey is the systematic process of collecting information directly from a
. (Linked to SLO 1.1)

2. One objective of a settlement survey is to assess . (Linked to SLO 1.2)
3. A survey examines employment, income, and industry. (Linked to SLO 1.2)
4. Tools such as GPS devices and questionnaires are used for collection.

(Linked to SLO 1.3)
5." Organising field data often involves arranging information into categories such as
physical, social, economic, and . (Linked to SLO 1.4)

Short-answer questions
Define a field survey and explain its importance in planning. (Linked to SLO 1.1)

6.

7. Name two types of surveys used in urban and regional planning. (Linked to SLO 1.2)
8. What is the difference between survey goals and scope? (Linked to SLO 1.3)

P

K&

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



9.

Give one example of a challenge in field surveys and suggest a strategy to overcome it.

(Linked to SLO 1.5)

10.

Why is data presentation important in survey reporting? (Linked to SLO 1.6)

Long-answer questions

11.

Analyse the objectives of settlement surveys and explain how they contribute to effective

planning. (Linked to SLO 1.2)

12.

Discuss the tools and techniques used in field surveys, highlighting their relevance to

small and medium size settlements. (Linked to SLO 1.3)

13.

Evaluate the methods of data collection in field surveys, giving examples of when each

method is most appropriate. (Linked to SLO 1.4)

14.

Explain how survey findings are reported and utilised in planning.decisions, with

examples of data presentation formats. (Linked to SLO 1.6)

Answers to Pilot Questions 1

Pilot questions 1.1

o=

A systematic process of collecting information directly from a settlement or environment.
They provide accurate and up-to-date information for planning decisions.

Identifying land use patterns and assessing infrastructure.

An economic survey.

An environmental survey.

Pilot questions 1.2

aobrwonN=

Goals are the objectives of the survey, scope defines its boundaries.
Maps and GPS devices.

Interviews.

To record items or features during the survey.

To ensure data.is accurate and easy to analyse.

Pilot questions 1.3

o> wn =~

Observation, interviews, and measurements.

Visually examining and recording features.

It ensures data can be easily analysed and prevents confusion.
Poor accessibility.

Scheduling surveys at convenient times.

Pilot questions 1.4

o @ =

Presenting survey findings in clear formats.

Tables and maps.

It helps identify strengths, weaknesses, opportunities, and threats.
Overcrowded housing.

To inform planning decisions.

References and Attributions 1
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lllustrations (placeholders and attributions)

Figure 1.1: Concept and importance of field survey.

Box 1.1: Objectives of settlement surveys.

Table 1.1: Types of surveys in urban and regional planning.
Figure 1.2: Identifying survey goals-and scope.

Plate 1.2: Tools and techniques. for data collection.

Box 1.2: Examples of survey instruments.

Figure 1.3: Methods of data collection in field surveys.

Box 1.3: Techniques for recording and organising field data.
Plate 1.3: Challenges in field survey and mitigation strategies.
Table 1.2: Methods of presenting survey data.

Box 1.4: Key aspects of settlement analysis.

Plate 1.4: Using survey results for planning decisions.

Course Code: URP 401
Course Title: Planning Studio V
Course Units: 2 Units

Series 1: Field Survey of Small and Medium Size Settlements

Series 2: Data Collection, Analysis, and Projection Models

Series 3: Comprehensive Urban Development Concepts and Master Planning

Series 4: AutoCAD Mapping and Design of Settlements

Series 5: Two- and Three-Dimensional Representation and Regional Master Plan Production

Here is the proposed outline for Series 2:
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Part 2.1 Introduction to Data Collection in Planning

e Concept and importance of data collection
e Types of data: primary and secondary
e Methods of collecting planning data

Part 2.2 Data Organisation and Analysis

e Techniques for organising data (classification, tabulation, coding)
e Tools for analysing settlement data (statistical, graphical, spatial)
e Interpreting results for planning purposes

Part 2.3 Projection Models in Urban and Regional Planning

o Concept of projection and forecasting in planning
o Types of projection models (trend, ratio, cohort-survival, land use models)
e Application of projection models to settlement growth and infrastructure needs

Part 2.4 Reporting and Application of Data and Projections

o Presenting analysed data and projections (tables, charts, maps)
¢ Integrating projections into planning decisions
o Limitations of data and projection models

Introduction

Planning decisions. are only as strong as the information on which they are based. In urban and
regional planning, this information comes from data collection, which provides the raw facts
about settlements, populations, and infrastructure. Once collected, data must be carefully
organised and analysed to reveal patterns and relationships. From these insights, planners can
then apply projection models to anticipate future trends such as population growth, housing
demand, or infrastructure needs. This Series will guide you through these essential processes,
showing-how they form the backbone of evidence-based planning.

The aim of this Series is to equip you with the skills to collect, organise, analyse, and project
settlement data, enabling you to make informed and forward-looking planning decisions.

We shall commence this Series by examining the concept and importance of data collection,
including types of data and methods of gathering information. Next, we will move on to data
organisation and analysis, where you will learn techniques for classifying and interpreting
results. Following that, we will explore projection models, considering their types and
applications in settlement growth. Finally, we will conclude by discussing how analysed data
and projections are reported, integrated into planning decisions, and the limitations that must be
considered.

Series Learning Outcomes

-
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Upon completing this Series, you should be able to:

e SLO 2.1 define the concept of data collection and explain its importance in planning,

e SLO 2.2 distinguish between primary and secondary data and describe methods of
collecting planning data,

o SLO 2.3 demonstrate techniques for organising settlement data using classification,
tabulation, and coding,

e SLO 2.4 apply statistical, graphical, and spatial tools to analyse settlement data,

o SLO 2.5 explain the concept of projection and identify different types of projection
models used in planning,

e SLO 2.6 apply projection models to anticipate settlement growth and infrastructure
needs,

e SLO 2.7 present analysed data and projections clearly using tables, charts, and maps,
and

o SLO 2.8 evaluate the limitations of data and projection models in planning decisions.

2.1 Introduction to Data Collection in Planning

2.1.1 Concept and importance of data collection

In planning, data collection refers to the systematic process of gathering information about a
settlement’s physical, social, economic, and environmental characteristics. This information
forms the evidence base for decision-making. Without reliable data, planners risk making
assumptions that may lead to ineffective or unsustainable outcomes. Data collection is therefore
essential because it ensures that planning decisions are grounded in reality and tailored to the
specific needs of communities.

Fill in the blank: Data collection is.the systematic process of gathering information about a
settlement’s , social, economic, and environmental characteristics.

-
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Short.description: Diagram showing the importance of data collection in planning, linking
settlement features to planning decisions.
Caption: Figure 2.1: Concept and importance of data collection

2.1.2 Types of data: primary and secondary

There are two main types of data used in planning. Primary data is information collected
directly from the field through surveys, interviews, observations, and measurements. It is
original and specific to the settlement being studied. Secondary data refers to information
obtained from existing sources such as government reports, census data, maps, and academic

)
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studies. Both types are important: primary data provides current and specific insights, while
secondary data offers historical and comparative perspectives.

Fill in the blank: Primary data is collected directly from the

interviews, and observations.

through surveys,

Data Type Definition Examples in Common Sources Key
GIS Advantage
Primary Original data GPS Field surveys, Accuracy &
Data collected first- coordinates of Drones (UAVs), Recency: You
hand for a new plots; and ground- know exactly
specific interviews with truthing. when and how
project. local residents. it was
collected.
Secondary Existing data National Government Efficiency:
Data collected by census data; archives (e.g., Saves time and
someone else | historical land- NPC), World Bank, money by using
for a different use maps; and available
purpose. satellite OpenStreetMap. records.
imagery.

2.1.3 Methods of collecting planning data

Caption: Table 2.1: Types of data in planning
Short description: Table comparing primary and secondary data, with examples and sources.

Planners use various methods of data collection depending on the type of information
required. Common methods include field surveys, which involve direct observation and
measurement; interviews, which gather social and economic information from residents;
questionnaires, which collect structured responses from a larger population; and document
review, which involves analysing existing records and reports. The choice of method depends

on the survey objectives, resources available, and the size of the settlement.

Fill in the blank: Questionnaires are used to collect structured

population.

-
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Method Description

Data Output

Field Surveys Direct measurement of the
physical landscape using tools like
Total Stations, GPS, and drones.

Quantitative: Accurate $x,y,z$
coordinates, topography, and
building footprints.

Interviews In-depth conversations with key
stakeholders, community leaders,
and government officials.

Qualitative:insights into land
ownership history, local needs,
and future aspirations.

Questionnaires Standardized forms distributed to
the public to gather broad
demographic and social data.

Statistical: Population trends,
income/levels, and current utility
usage rates.

Document Systematic analysis of existing
Review maps, legal titles, census reports,
and historical archives.

Secondary: Legal boundaries,
historical growth patterns, and
policy frameworks.

Caption: Box 2.1: Methods of collecting planning data
Short description: Text box summarising methods such as field surveys, interviews,
questionnaires, and document review.

Pilot questions 2.1

What is data collection in planning?

Why is data collection important for planners?
Distinguish between primary and secondary data.
Give one example of a source of secondary data.
Name two methods of collecting planning data.

a B W=

2.2 Data Organisation and Analysis

2.2.1 Techniques for organising data (classification, tabulation, coding)

-

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




Once data has been collected, it must be systematically organised to make it useful for
analysis. Common techniques include classification, which involves grouping data into
categories such as land use, population, or infrastructure; tabulation, which arranges data into
tables for easy comparison; and coding, which assigns symbols or numbers to responses for
efficient processing. These techniques ensure that large volumes of information are simplified

and structured, making them easier to interpret.

Fill in the blank: Coding involves assigning

or numbers to responses for efficient

processing.
Technique Description GIS Application Practical Example
Classification Sorting data into Creating Layers Grouping land parcels
groups based on (e.g., Residential by their "Zoning Status"
shared characteristics vs. Industrial). to create a Land Use
or attributes. Map.
Tabulation Arranging data into Managing the Listing all electric poles
rows and columns for Attribute Table with their ID numbers,
easy viewing and attached to map height, and last
calculation. features. maintenance date.
Coding Assigning shorthand Speeding up data Using the code
Symbols or numbers to entry and enabling L RES H instead of
complex descriptions. Querying. writing out "High-
Density Residential
Land."”
Schema Defining the structure Setting the Data Ensuring a "Water
Design and rules for how data Dictionary for the Pipe" layer can only
types interact. database. accept numerical

values for "Diameter."

-
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Caption: Table 2.2: Techniques for organising data
Short description: Table summarising classification, tabulation, and coding with examples.




2.2.2 Tools for analysing settlement data (statistical, graphical, spatial)

After organisation, data must be analysed using appropriate tools. Statistical tools such as
averages, percentages, and correlations help identify numerical patterns. Graphical tools such
as charts and graphs make trends and comparisons visually clear. Spatial tools, often
supported by Geographic Information Systems (GIS), allow planners to examine the geographic
distribution of features such as housing, roads, or services. Each tool provides unique insights,
and together they offer a comprehensive understanding of settlement dynamics.

Fill in the blank: Spatial tools allow planners to examine the distribution of features
such as housing or roads.

N VY
P q
Figure 2.2: Tools for Analysing Settlement Data
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Short description: Diagram showing statistical, graphical, and spatial tools linked to settlement
analysis.
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Caption: Figure 2.2: Tools for analysing settlement data

2.2.3 Interpreting results for planning purposes

The final step in analysis is interpreting results. Interpretation involves drawing meaningful
conclusions from organised and analysed data. For example, high population density may
indicate a need for housing expansion, while poor road conditions may suggest infrastructure
investment. Interpretation bridges the gap between raw data and practical planning decisions,
ensuring that findings are not just numbers but actionable insights.

Fill in the blank: Interpretation bridges the gap between raw data and planning
decisions.
Observation Interpretation (The "Why") Planning Action
High Household Indicates an urgent Housing Zonation for high-rise residential
Density Demand and potential development or expansion of new
overcrowding. housing estates.
Long Commute Reveals.a mismatch between Planning of new transport
Times where people live.and where corridors or decentralized
they work. commercial hubs.
Frequent Water Highlights that current Upgrading pipe diameters and
Shortages Infrastructure Needs exceed designing new reservoirs (Box
system capacity. 5.1).
Erosion on Points to significant Implementing "No-Build" zones
Slopes Environmental Concerns and and soil stabilization through
land degradation. reforestation (Box 4.4).

Caption: Box 2.2: Examples of interpreting settlement data
Short description: Text box summarising examples such as housing demand, infrastructure
needs, and environmental concerns.
ol
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Pilot questions 2.2

What is classification in data organisation?

Why is tabulation important in organising data?

Name one statistical tool used in settlement analysis.

Which tool examines the geographic distribution of features?
What is the purpose of interpreting results in planning?

aronN=

2.3 Projection Models in Urban and Regional Planning

2.3.1 Concept of projection and forecasting in planning

In planning, projection refers to the estimation of future conditions based-on current and past
data. Forecasting is the process of predicting trends such as population growth, housing
demand, or infrastructure needs. These techniques are vital because they allow planners to
anticipate changes and design strategies that address future challenges. Projections are not
exact predictions but informed estimates that guide decision-making.

Fill in the blank: Projection refers to the estimation of conditions based on current
and past data.

-
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Figure 2.3: Concept of Projection and
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Short.description: Diagram showing the link between past data, present conditions, and future
projections.
Caption: Figure 2.3: Concept of projection and forecasting in planning

2.3.2 Types of projection models (trend, ratio, cohort-survival, land use
models)

Planners use different projection models depending on the type of information required. A
trend model extends past patterns into the future, such as population growth rates. A ratio
model compares one variable to another, for example, housing units per population size. A
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cohort-survival model projects population by age groups, considering births, deaths, and
migration. Land use models estimate future distribution of land for residential, commercial, or
industrial purposes. Each model has strengths and limitations, and planners often use more
than one to improve accuracy.

Fill in the blank: A cohort-survival model projects population by
births, deaths, and migration.

groups, considering

Model Logic Typical Data Planning Application
Type Requirements
Trend Extrapolates past Historical population Estimating the total
Projection growth rates directly or land-use data over population of a city in
into the future. 10-20 years. 10 years based on past
growth.
Ratio Estimates a local National/State Predicting the growth of
(Step- area's growth as a census data and llorin South based on
down) fixed share of a larger historical local the overall growth rate
region (e.g., State or Shares. of Kwara State.
National).
Cohort- Analyzes population Age-specific fertility Planning for specific
Survival changes based on rates, mortality rates, needs, such as the
births, deaths,-and and net migration. number of new primary
migration. schools or elderly care
facilities.
Land Use Simulates how land Satellite imagery Mapping the expected
Model will change from one (Box 4.2), zoning "Urban Sprawl" to
category to another laws, and decide where to place
(e.g., Farm to accessibility data. future "Green Belts."
Housing).

-
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Caption: Table 2.3: Types of projection models in planning




Short description: Table listing trend, ratio, cohort-survival, and land use models with examples.

2.3.3 Application of projection models to settlement growth and
infrastructure needs

Projection models are applied to anticipate settlement growth and infrastructure needs. For
example, population projections help estimate future demand for housing, schools, and
healthcare facilities. Land use projections guide zoning and allocation of space for industry,
commerce, and recreation. Infrastructure projections identify future requirements for roads,
water supply, and electricity. By applying these models, planners can design master plans that
are proactive rather than reactive, ensuring sustainable development.

Fill in the blank: Population projections help estimate future demand for housing, schools, and
facilities.

-
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Short-description: Image showing planners using projection models to design housing, roads,
and utilities.
Caption: Plate 2.3: Application of projection models to settlement growth and infrastructure
needs

Pilot questions 2.3

What is projection in planning?

Define forecasting in the context of urban planning.

Name two types of projection models.

What does a cohort-survival model consider when projecting population?

i s
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5. Give one example of how projection models are applied to infrastructure planning.

2.4 Reporting and Application of Data and Projections

2.4.1 Presenting analysed data and projections (tables, charts, maps)

Once data has been collected, organised, and analysed, the next step is to present itin a clear
and accessible format. Data presentation involves using tables, charts, and maps to
communicate findings and projections effectively. Tables are useful for displaying numerical
values in a structured way, charts highlight trends and comparisons, and maps provide spatial
representation of settlement features and projected changes. Effective presentation ensures
that planners and stakeholders can easily interpret the results and apply them to decision-

making.

Fill in the blank: Charts are particularly useful for highlighting

and comparisons in

data.
Presentation Use for Analysed Use for Projections Best Audience
Method Data (The Present) (The Future)
Statistical To show current To provide precise Technical
Tables performance numerical estimates Engineers &
indicators (e.q., for target years (e.q., Budget Officers.
current water flow 2030, 2040).
rates).
Comparative To contrast different To show "Growth Policy Makers &
Charts districts or sectors Curves" or "Gap Regional
(e.g., Bar charts of Analysis" over time Managers.
land use). (e.g., Line graphs).
Analytical To display spatial To show "Scenario Urban Planners &
Maps relationships like Mapping" (e.g., Where Community
Hotspots or Clutters. the city will expand by Stakeholders.

2035).

-
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3D Models / To visualize current To simulate "Fly- Investors & Public

Simulations terrain and building throughs" of proposed Consultations.
heights. layouts or flood impact
zones.

Caption: Table 2.4: Methods of presenting analysed data and projections
Short description: Table listing tables, charts, and maps with their uses in presenting survey
results and projections.

2.4.2 Integrating projections into planning decisions

The true value of data and projections lies in their integration into planning decisions.
Projections guide planners in designing master plans, zoning regulations, infrastructure projects,
and environmental policies. For example, population projections.may inform housing
development, while land use projections may guide the allocation of space for industry or
recreation. Integrating projections ensures that plans are proactive; addressing future needs
rather than reacting to problems after theyarise.

Fill in the blank: Population projections may inform development in a settlement.

-

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



25""@@\917 v ST
> Figure 2.4: Integrating Projections into Planning Decisions
¢ Data-Driven Futures: From Forecast to Framewark

1. Predictive Projections 2. Informed Planning Decisions

v

Future

Population
& Growth
Forecasts

New Housing & Community Design

- Location & density
- Affordable hoasing initiatives

/ -

<, A
Housing Demand Infrastrcture =
A\ Needs | :
ﬁ + $ - Road exyansions
- Number & new Transjort =\ater & saniatiun
units Uiillies & services
5 Tpoy of : - Commerial Zoning & Land Use Policies
housing neded Economic & industrial zones S -
Land Use Trends
e [ e

- Job growth areas
- Commercdial/ :
industrial zones N BN

- Rezoning arexs
- Environnental protection

@ Projections O Inform O Decisions

Short description: Diagram showing how projections feed into planning decisions such as
housing, infrastructure, and zoning.
Caption: Figure 2.4: Integrating projections into planning decisions

2.4.3 Limitations of data and projection models

Although data and projection models are powerful tools, they have limitations. Data may be
incomplete, outdated, or inaccurate, especially in rapidly changing settlements. Projection
models rely on assumptions that may not hold true, such as constant growth rates or stable
migration patterns. External factors like economic shocks, natural disasters, or policy changes

-

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



can also affect projections. Recognising these limitations helps planners use data and models
cautiously, combining them with professional judgement and community input.

Fill in the blank: Projection models rely on

constant growth rates.

that may not always hold true, such as

Limitation Description Impact on Planning
Incomplete/Poor Gaps in historical records or Leads to "Garbage In, Garbage
Data inaccurate Secondary Data Out"—where the forecast is
(Table 2.1). fundamentally flawed from the
start.
Static The false belief that birth rates Causes over-designing or under-
Assumptions or economic trends will designing of infrastructure, leading
remain constant forever. fo wasted resources.
External Factors Unforeseen events like Can render a 20-year Master Plan
economic recessions, obsolete in a matter of months.
pandemics, or sudden policy
shifts.
Technological Rapid shifts in tech (e.g., solar Makes projected demand for
Change adoption) that change traditional utilities (like central

consumption patterns.

power grids) inaccurate.

Caption: Box 2.4: Limitations of data and projection models
Short description: Text box summarising limitations such as incomplete data, reliance on
assumptions, and external factors.

Pilot questions 2.4

abronN=
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Name three methods of presenting analysed data and projections.
Why are maps important in data presentation?
Give one example of how projections can be integrated into planning decisions.
What is one limitation of projection models?
Why should planners use data and projections cautiously?




Series Summary

In this Series, we examined the processes of data collection, analysis, and projection
models in urban and regional planning. We began by introducing the concept and importance
of data collection, distinguishing between primary and secondary data, and exploring methods
of gathering information. We then moved on to data organisation and analysis, where we
studied techniques such as classification, tabulation, and coding, alongside tools like statistical,
graphical, and spatial methods. Following that, we explored projection models, including trend,
ratio, cohort-survival, and land use models, and their application to settlement growth and
infrastructure planning. Finally, we discussed how analysed data and projections are reported,
integrated into planning decisions, and the limitations that must be considered.

By completing this Series, you should now be able to define and explaindata collection,
distinguish between types of data, organise and analyse settlement data, apply projection
models, present findings clearly, and evaluate the limitations of data and projections in planning.

Glossary of Terms

o Data collection: The systematic process of gathering information about settlement
characteristics.

e Primary data: Information collected directly from the field through surveys, interviews,
and observations.

e Secondary data: Information obtained from existing sources such as census reports,

maps, and studies.

Classification: Grouping data into categories for easier analysis.

Tabulation: Arranging data into-tables for comparison.

Coding: Assigning symbols or numbers to responses for efficient processing.

Statistical tools: Methods such as averages, percentages, and correlations used to

analyse numerical data.

Graphical tools: Charts and graphs used to highlight trends and comparisons.

o Spatial tools: Geographic methods, often supported by GIS, used to analyse
distribution of features.

o Projection: Estimation of future conditions based on current and past data.

e Forecasting: Predicting future trends such as population growth or infrastructure needs.

e Projection models: Techniques such as trend, ratio, cohort-survival, and land use
models used to anticipate future settlement conditions.

Concept Check Questions 2
Objective questions

1.. Data collection is the systematic process of gathering information about settlement
. (Linked to SLO 2.1)

2./ Information obtained from census reports is an example of data. (Linked to
SLO 2.2)

3. Coding involves assigning or numbers to responses. (Linked to SLO 2.3)

4. Charts and graphs are examples of tools. (Linked to SLO 2.4)

5 A model projects population by age groups, considering births, deaths, and

migration. (Linked to SLO 2.5)

rp
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Short-answer questions

6.
7.
8.
9.

Define primary data and give one example. (Linked to SLO 2.2)

Why is classification important in data organisation? (Linked to SLO 2.3)

Name two tools used for analysing settlement data. (Linked to SLO 2.4)

Give one example of how projection models can be applied to settlement growth.

(Linked to SLO 2.6)
1

Mention one limitation of projection models. (Linked to SLO 2.8)

Long-answer questions

11.

Analyse the importance of data collection in planning, highlighting the difference

between primary and secondary data. (Linked to SLO 2.1, 2.2)

12.

Discuss techniques for organising settlement data and explain how they support

effective analysis. (Linked to SLO 2.3)

13.

Evaluate the strengths and limitations of different projection models used.in urban and

regional planning. (Linked to SLO 2.5, 2.6)

14.

Explain how analysed data and projections are reported and integrated into planning

decisions, with examples of presentation formats. (Linked to SLO2.7)

Answers to Pilot Questions 2

Pilot questions 2.1

1.
2.
3

4.
5,

The systematic process of gathering information about settlement characteristics.
To provide reliable evidence for planning decisions.

Primary data is collected directly from the field; secondary data comes from existing
sources.

Government census reports.

Field surveys and interviews.

Pilot questions 2.2

arowonN=

Grouping data into categories.

It simplifies:large volumes of information for easier interpretation.
Averages.

Spatial tools.

To draw meaningful conclusions for planning decisions.

Pilot questions 2.3

S e &

Estimation of future conditions based on past and present data.
Predicting trends such as population growth.

Trend and ratio models.

Births, deaths, and migration.

Estimating future demand for housing.

Pilot questions 2.4

1.
2.

-

Tables, charts, and maps.
They provide spatial representation of features and projections.
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3. Population projections guiding housing development.
4. Reliance on assumptions.
5. Because external factors may affect accuracy.
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Figure 2.1: Concept and importance of data collection.

Table 2.1: Types of data in planning.

Box 2.1: Methods of collecting planning data.

Table 2.2: Techniques for organising data.

Figure 2.2: Tools for analysing settlement data.

Box 2.2: Examples of interpreting settlement data.

Figure 2.3: Concept of projection and forecasting in planning.
Table 2.3: Types of projection models in planning.

Plate 2.3: Application of projection models to settlement growth and infrastructure needs.
Table 2.4: Methods of presenting analysed data and projections.
Figure 2:4: Integrating projections into planning decisions.

Box 2:4: Limitations of data and projection models.

Course Code: URP 401

Course Title: Planning Studio V

Course Units: 2 Units

Series 1: Field Survey of Small and Medium Size Settlements

Series 2: Data Collection, Analysis, and Projection Models
Series 3: Comprehensive Urban Development Concepts and Master Planning
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Series 4: AutoCAD Mapping and Design of Settlements
Series 5: Two- and Three-Dimensional Representation and Regional Master Plan Production

Here is the proposed outline for Series 3:

Part 3.1 Introduction to Comprehensive Urban Development

e Concept of comprehensive planning
o Importance of comprehensive development for small and medium size settlements
o Key features of comprehensive urban planning

Part 3.2 Development Criteria, Goals, and Objectives

o Establishing planning criteria for settlements
o Defining goals and objectives of urban development
e Linking development criteria to sustainability and growth

Part 3.3 Preparation of Master Plans

e Concept and purpose of master plans
o Steps in preparing a master plan (survey, analysis, projections, design)
e Application of master plans to future growth of settlements

Part 3.4 Regional Master Planning

» Distinction between urban and regional master planning
e Components of a regional master plan
¢ Role of regional. master planning in guiding long-term development

Introduction

Urban development is a complex process that requires a holistic approach to ensure
settlements grow.in a balanced, sustainable, and functional manner. This is where
comprehensive planning comes in. It integrates physical, social, economic, and environmental
considerations into a single framework, ensuring that development is not fragmented but
coordinated. Master planning, as a practical tool of comprehensive planning, provides a
blueprint for guiding the growth of towns, cities, and regions over time.

The aim of this Series is to introduce you to the principles of comprehensive urban development
and to equip you with the knowledge and skills needed to prepare and apply master plans for
both urban and regional contexts.

rp
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We shall commence this Series by examining the concept of comprehensive planning, its
importance, and its key features. Next, we will move on to development criteria, goals, and
objectives, linking them to sustainability and growth. Following that, we will explore the
preparation of master plans, including their purpose, steps, and applications. Finally, we will
conclude with regional master planning, highlighting its components and role in guiding long-
term development.

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

e SLO 3.1 define the concept of comprehensive planning and explain its importance in
urban development,

e SLO 3.2 identify and describe key features of comprehensive urban planning,

e SLO 3.3 establish planning criteria and formulate goals and objectives for settlement
development,

e SLO 3.4 explain the concept and purpose of master plans.in urban planning,

e SLO 3.5 demonstrate the steps involved in preparing a master plan;,.including survey,
analysis, projections, and design,

e SLO 3.6 apply master plans to guide the future.growth of settlements,

e SLO 3.7 distinguish between urban and regional master planning, and

e SLO 3.8 evaluate the role of regional master planning in long-term development.

3.1 Introduction to Comprehensive Urban Development

3.1.1 Concept.of comprehensive planning

Comprehensive planning is the process of creating a long-term framework that integrates
physical; social, economic, and environmental aspects of urban development. Unlike piecemeal
approaches, comprehensive planning ensures that all elements of a settlement are considered
together, promoting balanced growth and reducing conflicts between land uses. It provides a
vision for the future and sets out strategies for achieving it.

Fill'in the blank: Comprehensive planning integrates physical, social, economic, and
aspects of urban development.

rp
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Figure 3.1: Concept of Comprehensive Planning 8
Holistic Urban Development for Sustainable Communities

1. Physical Aspect @ 2. Social Aspect 392

« Land Use & Zening « Community Needs
« Infrastucture + Housing & Eguity
« Transportation * Public Health

« Urban Design « Cultural Heritage

Comprehensive
Planning
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= Economic Development » Sustaimbliity
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« Business Suppart * Resilence

Mapping the City: Integrating
for a Better Future
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Integration  Plamming  Commuanity

Short description:/Diagram showing the integration of physical, social, economic, and
environmental aspects in comprehensive planning.
Caption: Figure 3.1: Concept of comprehensive planning

3.1.2 Importance of comprehensive development for small and medium size
settlements

Comprehensive development is particularly important for small and medium size settlements
because these communities often face rapid growth without adequate infrastructure or services.
By adopting a comprehensive approach, planners can anticipate future needs, allocate

™
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resources efficiently, and ensure that development is sustainable. This prevents problems such
as overcrowding, poor sanitation, and traffic congestion, while promoting equitable access to
housing, education, and healthcare.

Fill in the blank: Comprehensive development helps prevent problems such as overcrowding,
poor sanitation, and congestion.

Plate 3.1: Importance of Comprehensive Development for Small and Meects
Building Sustainable & Liveale Communities fim the Ground Up

Mapping the City: Integrating
Buildng Better Futures

Hoasting  Plamsing Comnmunity

OER image OERimage
Short description: Image showing a small settlement with planned housing, roads, and services.
Caption: Plate 3.1: Importance of comprehensive development for small and medium size
settlements
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3.1.3 Key features of comprehensive urban planning

The key features of comprehensive urban planning include inclusiveness, sustainability,
integration, and flexibility. Inclusiveness ensures that all groups in society are considered,
including vulnerable populations. Sustainability focuses on balancing development with
environmental protection. Integration means coordinating different sectors such as housing,
transport, and industry. Flexibility allows plans to adapt to changing circumstances such‘as

population growth or economic shifts. Together, these features make comprehensive planning a

robust tool for guiding urban development.

Fill in the blank: One key feature of comprehensive urban planning is , which
ensures that all groups in society are considered.
Feature Description GIS/Survey Application
Inclusiveness Engaging all stakeholders, Using Public Participation GIS
including marginalized groups (PPGIS) to map community-
and informal settlers. identified needs.
Sustainability Balancing current development Implementing Environmental
with the protection of future Sensitivity Mapping to protect
resources. watersheds and forests.
Integration Coordinating various sectors like Utilizing Overlay Analysis to
transport, housing, and water ensure utilities align with new road
into one system. networks.
Flexibility The ability to adapt the plan to Creating "Dynamic Models" that

changing economic or
environmental conditions.

allow for periodic updates as new
data arrives.

Caption: Box 3.1: Key features of comprehensive urban planning

Short description: Text box summarising inclusiveness, sustainability, integration, and flexibility

Pilot questions 3.1

-
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What is comprehensive planning?
Why is comprehensive development important for small and medium size settlements?
Name two problems that comprehensive development helps prevent.

List two key features of comprehensive urban planning.
What does flexibility in comprehensive planning mean?

3.2 Development Criteria, Goals, and Objectives

3.2.1 Establishing planning criteria for settlements

Planning criteria are the standards or benchmarks used to guide the development of
settlements. They provide a framework for evaluating land use, infrastructure, housing, and
environmental quality. For example, criteria may specify minimum road widths, acceptable
housing densities, or required green space per capita. Establishing clear criteria ensures that
development is orderly, efficient, and aligned with community needs.

Fill in the blank: Planning criteria provide a framework for evaluating landwuse, infrastructure,

housing, and quality.
Category Planning Standard/Requirement Rationale
Criterion (Typical)
Transport Major 30m — 45m Right-of-Way To accommodate multi-
Arterial (ROW) lane traffic and utility
Road Width corridors.
Transport Access 9m — 12m Right-of-Way Ensures enough space for
Road Width (ROW) two vehicles to pass and
side drainages.
Residential Housing High: >50 units/ha; Low: Manages population
Density <10 units/ha concentration and

infrastructure load.

-
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Residential Plot Setback 3m (sides/rear) to 6m Ensures air circulation,
(front) privacy, and fire safety.
Environment Green 10% — 15% of total land Provides "lung space" and
Space Ratio area areas for recreation and
drainage.
Utilities Drainage Minimum 1:200 (0.5%) Ensures self-cleansing
Gradient velocity to prevent
stagnant water/flooding.

Caption: Table 3.1: Examples of planning criteria for settlements
Short description: Table listing criteria such as road width, housing density, and green space
requirements.

3.2.2 Defining goals and objectives of urban development

Goals are broad statements of what a settlement aims to achieve, such as promoting
sustainable growth or improving quality of life. Objectives are specific, measurable targets that
support these goals, such as reducing overcrowding, expanding water supply, or increasing
employment opportunities. Goals provide direction, while objectives translate that direction into
actionable steps. Together, they ensure that planning is purposeful and results-oriented.

Fill in the blank: Goals provide direction, while translate that direction into
actionable steps.

Category Development Goal Specific Objective (The Action)
(The Vision)

-
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Housing To ensure safe and To reduce overcrowding in the city center by
affordable shelter for all 20% through the development of two new
residents. residential estates by 2028.
Infrastructure | To provide universal To expand the municipal water supply
access to modern basic network to reach 5,000 additional
utilities. households in underserved districts within 3
years.
Environment To promote sustainable To gazette and protect 15% of the total
growth and climate urban area as "Green Belts" or flood-
resilience. retention basins by 2030.
Economy To foster a vibrant and To designate and provide infrastructure for
inclusive local economy. three "Neighborhood Markets" within walking
distance of major residential clusters.

Caption: Box 3.2: Examples of goals and objectives in urban development
Short description: Text box summarising goals (e.g., sustainable growth) and objectives (e.g.,
reduce overcrowding, expand water supply).

3.2.3 Linking development criteria to sustainability and growth

Development criteria must be linked to sustainability and growth to ensure long-term viability.
Sustainability involves balancing economic development with environmental protection and
social equity. Growth refers to the expansion of settlements in terms of population, housing, and
infrastructure. By linking criteria to sustainability, planners can ensure that growth does not
compromise resources or quality of life. For instance, requiring green spaces supports
environmental health, while setting housing density limits prevents overcrowding.

Fill in the blank: Linking development criteria to sustainability ensures that growth does not
compromise or quality of life.

-
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Figure 3.2: Linking Development Criteria to
Sustainablity and Growth
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Shortdescription: Diagram showing the link between development criteria, sustainability, and
growth.
Caption: Figure 3.2: Linking development criteria to sustainability and growth

Pilot questions 3.2

What are planning criteria in settlement development?

Give one example of a planning criterion.

Distinguish between goals and objectives in urban development.

Why is it important to link development criteria to sustainability?
Mention one way sustainability can be supported in settlement planning.

orrEd
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.3 Preparation of Master Plans
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3.3.1 Concept and purpose of master plans

A master plan is a comprehensive document that outlines the long-term vision, strategies, and
physical layout for the growth and development of a settlement. It serves as a blueprint for
guiding land use, infrastructure, housing, and environmental management. The purpose of a
master plan is to ensure orderly development, prevent conflicts between different land uses, and
provide a framework for sustainable growth. It also helps coordinate the efforts of government
agencies, private investors, and communities.

Fill in the blank: A master plan serves as a for guiding land use, infrastructure,
housing, and environmental management.

@:ﬂ Figure 3.3: Concept and Purpose of Master Plans

Guiding Holistic Urban Development for Cohetive Cities

1. Land Use & Zoning @ Housing & Community

« Desigented areas « Affordaable areats
- Density regulations * Public spaces
« Future growth zones » Social facillties

diw

The Master Plan

Coordnated Framework

Infrastucture & Infrastucture &
Sustainability @ Services

el ) « Transport networks
* Public isshewsiory ‘ « Utlitty Inizastcciues
= Public spaces * Resiistuicture Devally of Life
= Social facilities + Umenities

@" Key Purpose: Long-term visi Té Key Outcomes:
* Integrated development * Improved quality of life
* Resource allocation « Environnental protection
* Adguatory framework » Economic stabiity

Mapping the City: Bluegrating
for a Better Future

®©®

loteguation  Cudde  Coarmstte

Short description: Diagram showing the role of a master plan in coordinating land use, housing,
infrastructure, and environment.
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Caption: Figure 3.3: Concept and purpose of master plans

3.3.2 Steps in preparing a master plan (survey, analysis, projections,

design)

Preparing a master plan involves several steps. First, a survey is conducted to collect data on
the settlement’s current conditions. Next, analysis is carried out to interpret the data and
identify challenges and opportunities. Following that, projections are made to estimate future
population, housing, and infrastructure needs. Finally, the design stage involves preparing
maps, layouts, and policies that translate the findings into a practical plan. These steps ensure
that the master plan is evidence-based and forward-looking.

Fill in the blank: After analysis,
and infrastructure needs.

are made to estimate future population, housing,

Step Process Key Function Primary Output
1 Survey & Data Gathering baseline information Existing Land Use Map
Collection on physical, social, and & Socio-economic
economic conditions. Database.

2 Analysis & Evaluating the "Carrying Problem Identification &

Interpretation Capacity" and identifying Suitability Maps.
current gaps in infrastructure.

3 Projections Forecasting future needs for Future Demand
population, housing, and Estimates & Growth
utilities over 10-25 years. Scenarios.

4 Design & Layout Creating the spatial Draft Master Plan
arrangement of land uses, (AutoCAD/GIS Layout).
roads, and open spaces.

-
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5 Implementation & Setting the legal framework, Final Statutory
Monitoring zoning laws, and periodic Document & Zoning
review cycles. Regulations.

Caption: Table 3.2: Steps in preparing a master plan
Short description: Table listing survey, analysis, projections, and design with their functions.

3.3.3 Application of master plans to future growth of settlements

Master plans are applied to guide the future growth of settlements by providing a structured
framework for expansion. They help determine where housing estates should be located, how
transport networks should be developed, and where public facilities such as schools and
hospitals should be placed. Master plans also ensure that environmental concerns are
addressed, such as protecting green spaces and managing waste. By applying master plans,
settlements can grow in a way that is sustainable, efficient, and equitable.

Fill in the blank: Master plans help determine where housing estates should be located and how
networks should be developed.

-

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



Plate 3.3: Application of Master Plans to Future Growth of
Settlements

Shaping Future Communities with Vision & Purpose
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OER image

OERimage
Shortdescription: Image showing a settlement layout quided by a master plan, with housing,

roads, and public facilities.
Caption: Plate 3.3: Application of master plans to future growth of settlements
Al prompt suggestion: “Generate an image showing a settlement layout guided by a master
plan, with housing, roads, and public facilities.”

Search string: “application of master plan settlement growth OER image”

Pilot questions 3.3

What is a master plan in urban planning?

State the main purpose of a master plan.

List the four steps in preparing a master plan.

Why are projections important in master plan preparation?

i s
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5. Give one example of how master plans guide settlement growth.

3.4 Regional Master Planning

3.4.1 Distinction between urban and regional master planning

While urban master planning focuses on the growth and organisation of a single city or town,
regional master planning covers a wider area that may include multiple settlements, rural
areas, and natural resources. Regional planning addresses issues that extend beyond the
boundaries of one settlement, such as transportation networks, water supply systems, and
environmental conservation. It ensures that development across a region'is balanced and
coordinated, preventing uneven growth and resource conflicts.

Fill in the blank: Regional master planning covers_a wider area that may include multiple
, rural areas, and natural resources.

-
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Figure 3.4: Distinction Between
Urban and Regional Master Planning
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Shortdescription: Diagram comparing urban master planning (single city focus) with regional
master planning (multi-settlement focus).
Caption: Figure 3.4: Distinction between urban and regional master planning

3.4.2 Components of a regional master plan

A regional master plan typically includes several components. These are land use planning,
which allocates space for agriculture, industry, housing, and conservation; transportation
planning, which designs road, rail, and air networks across the region; resource management,
which ensures sustainable use of water, energy, and forests; and social infrastructure

-
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planning, which provides schools, hospitals, and recreational facilities. Together, these
components create a framework for balanced regional development.

Fill in the blank: Resource management in regional master planning ensures sustainable use of
water, energy, and

Component Primary Focus Key Regional Goal Geoinformatics
Application
Land Use Allocation of land To prevent Urban Remote Sensing (Box
Planning for agriculture, Sprawl and protect 4.2) to monitor land-
industry, and fertile "Green Belts." cover change.

urban expansion.

Transportation Regional To improve "Inter-city Network Analysis to
highways, rail Connectivity" and find the most efficient
links, and logistics reduce transit costs. regional routes.
hubs.
Resource Protection of water To ensure the long- Surface Analysis to
Management catchments, term Sustainability identify and protect
forests, and of the region's critical watersheds.
mineral deposits. natural wealth.
Social Regional hospitals, To ensure equitable Location-Allocation
Infrastructure higher education, access to high-level Modeling to place
and administrative services across all facilities where they
centers. local governments. serve the most people.

Caption: Table 3.3: Components of a regional master plan
Short description: Table listing land use, transportation, resource management, and social
infrastructure as components.

-
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3.4.3 Role of regional master planning in guiding long-term development

The role of regional master planning is to guide long-term development by coordinating growth
across multiple settlements and ensuring sustainable use of resources. It helps prevent urban
sprawl, supports economic integration, and protects the environment. Regional master planning
also promotes equity by ensuring that smaller towns and rural areas benefit from development
alongside larger cities. By providing a long-term vision, it enables governments and
communities to plan investments and policies more effectively.

Fill in the blank: Regional master planning helps prevent urban and supports
economic integration.

J \
“ Plate 3.4: Role of Regional Planning 5
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Short description: Image showing a regional map with coordinated land use, transport networks,
and resource zones.
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Caption: Plate 3.4: Role of regional master planning in guiding long-term development

Pilot questions 3.4

What is the main difference between urban and regional master planning?
Name two components of a regional master plan.

Why is resource management important in regional planning?

How does regional master planning help prevent urban sprawl!?

What is one way regional master planning promotes equity?

arwoN=

Series Summary

In this Series, we explored Comprehensive Urban Development Concepts and Master
Planning, which form the backbone of structured and sustainable settlement growth. We began
by introducing the concept of comprehensive planning, its importance, and key features such as
inclusiveness, sustainability, integration, and flexibility. Next, we examined development criteria,
goals, and objectives, showing how they provide standards and direction for settlement
planning. We then studied the preparation of master plans, including their purpose, steps
(survey, analysis, projections, design), and application to future growth. Finally, we
distinguished between urban and regional master planning, outlined the components of regional
master plans, and discussed their role in guiding long-term development.

By completing this Series, you should now be able to define comprehensive planning, establish
development criteria, prepare master plans, and evaluate the role of regional master planning in
sustainable settlement growth.

Glossary of Terms

o« Comprehensive planning: A holistic approach to urban development that integrates
physical, social, economic, and environmental aspects.

o Development criteria: Standards or benchmarks used to guide settlement planning,
such as housing density or road width.

e Goals: Broad statements of what a settlement aims to achieve.

o  Objectives: Specific, measurable targets that support planning goals.

o Master plan: A long-term blueprint for guiding land use, infrastructure, housing, and
environmental management.

e  Survey: The process of collecting data on current settlement conditions.

o  Analysis: Interpretation of data to identify challenges and opportunities.

e Projection: Estimation of future conditions such as population growth or infrastructure
needs.

o Design: Preparation of maps, layouts, and policies for settlement development.

+ Regional master planning: Planning that covers multiple settlements and resources
across a wider area.

e Urban sprawl: Uncontrolled expansion of urban areas into surrounding rural land.
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Concept Check Questions 3
Objective questions

1. Comprehensive planning integrates physical, social, economic, and
aspects. (Linked to SLO 3.1)

2. Minimum road width is an example of a criterion. (Linked to SLO 3.3)

3. Goals provide direction, while translate that direction into actionable steps.
(Linked to SLO 3.3)

4. A master plan serves as a for guiding land use and infrastructure. (Linked
to SLO 3.4)

5. Regional master planning helps prevent urban . (Linked to' SLO 3.8)

Short-answer questions

Define comprehensive planning and explain its importance. (Linked to SLO 3.1)

Give two examples of development criteria. (Linked to SLO 3.3)

List the four steps in preparing a master plan. (Linked to SLO 3.5)

. Distinguish between urban and regional master planning.(Linked to SLO 3.7)

10. Mention one role of regional master planning in_long-term development. (Linked to SLO
3.8)

©ooNS

Long-answer questions

11. Analyse the key features of comprehensive urban planning and explain how they
support sustainable development. (Linked to SLO 3.2)

12. Discuss the importance of establishing development criteria, goals, and objectives in
settlement planning. (Linked to SLO 3.3)

13. Evaluate the steps in preparing a master plan, highlighting their relevance to small and
medium size settlements. (Linked to SLO 3.5, 3.6)

14. Explain the components of a regional master plan and assess its role in guiding

balanced regional development. (Linked to SLO 3.7, 3.8)

Answers to Pilot Questions 3
Pilot questions 3.1

1. Along-term framework integrating physical, social, economic, and environmental
aspects.

To anticipate future needs and ensure sustainable growth.

Overcrowding and traffic congestion.

Inclusiveness and sustainability.

The ability to adapt plans to changing circumstances.

AR W

Pilot questions 3.2

Standards or benchmarks guiding settlement development.
Housing density.

Goals are broad aims; objectives are specific targets.

To ensure growth does not compromise resources or quality of life.
Providing green spaces.

abronN=
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Pilot questions 3.3

A blueprint for guiding settlement growth.

To ensure orderly and sustainable development.

Survey, analysis, projections, design.

They estimate future needs for housing and infrastructure.
Determining locations for housing estates.

agroN=

Pilot questions 3.4

Urban planning focuses on one city; regional planning covers multiple settlements.
Land use and transportation.

To ensure sustainable use of resources.

By coordinating growth across multiple settlements.

Ensuring smaller towns benefit alongside larger cities.

agroonN=
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Course Code: URP 401
Course Title: Planning Studio V
Course Units: 2 Units

Series 1: Field Survey of Small and Medium Size Settlements

Series 2: Data Collection, Analysis, and Projection Models

Series 3: Comprehensive Urban Development Concepts and Master Planning

Series 4: AutoCAD Mapping and Design of Settlements

Series 5: Two- and Three-Dimensional Representation and Regional Master Plan Production

Here is the proposed outline for Series 4:

Part 4.1 Introduction to AutoCAD in Urban Planning

e Concept and importance of AutoCAD for planners
o Basic features and tools of AutoCAD
o Advantages of digital mapping over manual methods

Part 4.2 AutoCAD Mapping Techniques

o Creating base maps (layers, scales, coordinates)
o Plotting physical features (roads, plots, utilities)
e Using symbols and annotations in maps

Part 4.3 Settlement Design with AutoCAD

o | Principles of settlement layout design
e Designing residential, commercial, and public spaces
e Integrating infrastructure and environmental features

Part 4.4 Presentation and Application of AutoCAD Outputs

e Exporting maps and layouts (print, digital formats)
o Presenting settlement designs to stakeholders
e Applying AutoCAD outputs in planning decisions

-
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Introduction

Modern urban and regional planning increasingly relies on digital tools to produce accurate
maps and settlement designs. Among these tools, AutoCAD stands out as one of the most
widely used software applications for creating precise technical drawings and layouts. AutoCAD
enables planners to move beyond manual drafting, offering efficiency, accuracy, and flexibility in
mapping and design.

The aim of this Series is to introduce you to the use of AutoCAD in settlement planning,
focusing on mapping techniques, design applications, and presentation of outputs. By. mastering
these skills, you will be able to produce professional-quality maps and layouts that support
evidence-based planning decisions.

We shall commence this Series by examining the concept and importance of AutoCAD in urban
planning, including its basic features and advantages over manual methods. Next; we will
explore AutoCAD mapping techniques, such as creating base maps, plotting physical features,
and using symbols. Following that, we will study settlement design with AutoCAD, focusing on
residential, commercial, and public spaces. Finally, we will conclude with presentation and
application of AutoCAD outputs, including exporting maps and applying them in planning
decisions.

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

e SLO 4.1 define the concept of AutoCAD and explain its importance in urban and
regional planning,

e SLO 4.2 identify basic features and tools of AutoCAD,

e SLO 4.3 demonstrate techniques for creating base maps and plotting physical features
using AutoCAD,

e SLO 4.4 apply symbols and annotations to enhance map readability,

e SLO 4.5 explain principles of settlement layout design and apply them using AutoCAD,

e SLO 4.6 design residential, commercial, and public spaces with integrated infrastructure
and environmental features,

e SLO 4.7 present AutoCAD outputs in print and digital formats, and

e SLO 4.8 evaluate the application of AutoCAD outputs in planning decisions.

4.1 Introduction to AutoCAD in Urban Planning

4.1.1 Concept and importance of AutoCAD for planners

AutoCAD is a computer-aided design (CAD) software widely used in architecture, engineering,
and urban planning. For planners, AutoCAD provides a powerful tool to create accurate maps,
layouts, and settlement designs. Unlike manual drafting, AutoCAD allows for precision, easy
modification, and integration with other digital tools such as GIS. Its importance lies in enabling
planners to visualise development proposals, communicate ideas clearly, and produce
professional-quality outputs that support decision-making.

-
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Fill in the blank: AutoCAD is a computer-aided software widely used in
architecture, engineering, and urban planning.

J
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Short description: Diagram showing AutoCAD as a tool connecting planners, architects, and

engineers.
Caption: Figure 4.1: Concept and importance of AutoCAD for planners

4.1.2 Basic features and tools of AutoCAD

AutoCAD provides a range of features and tools that make mapping and design efficient. Key
features include the drawing tools (lines, circles, polygons), editing tools (move, copy, trim,
extend), and layer management, which allows different elements of a map to be organised
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separately. Other important tools include dimensioning, scaling, and annotation, which ensure
accuracy and clarity in maps and designs. These features make AutoCAD versatile for both

simple layouts and complex settlement designs.

Fill in the blank: Layer management in AutoCAD allows different elements of a map to be

organised

Drawing Tools

Line, Polyline,
Circle, Arc, Hatch

geometry of a layout
(e.g., roads, plots,

Feature/Tool Primary Tools Function in Planning Professional
Category Application
Creating the basic Using Polylines to

ensure property
boundaries are closed

Angular, Radius

measurements to the
drawing to show

distances and angles.

building footprints): shapes for area
calculation.
Editing Tools Trim, Extend, Refining and modifying | Using Offset to quickly
Offset, Mirror, existing geometry create consistent road
Fillet without redrawing. widths and building
setbacks.
Layer Layer Properties Organising different Separating "Electrical
Management Manager, data types into Lines" from "Water
Freeze/Thaw, "transparent sheets" Pipes" so they can be
Lock/Unlock for visual clarity. viewed independently.
Dimensioning Linear, Aligned, Adding precise Labeling the exact
frontage and depth of

residential plots for
legal verification.

L]
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Scaling & Scale, Text Adding descriptive text | Creating a "Title Block"
Annotation (MText), Leader, and ensuring the with the site name,
Layout Viewports drawing fits standard scale (e.g., 1:500), and
paper sizes (A3, A1). surveyor’s seal.

Object Snaps Endpoint, Ensuring that lines Ensuring a drainage

(OSNAP) Midpoint, connect perfectly at line connects exactly

Intersection, specific geometric at the lcorner of a plot

Perpendicular points. boundary.

Caption: Table 4.1: Basic features and tools-of AutoCAD
Short description: Table listing drawing tools, editing tools, layer management, dimensioning,

scaling, and annotation.

4.1.3 Advantages of digitallmapping over manual methods

Digital mapping with AutoCAD offers several advantages over manual methods. It provides
greater accuracy, as measurements are precise and errors can be easily corrected. It saves
time by allowing quick modifications and reuse of templates. Digital maps are also easier to
store, share, and integrate with. other software such as GIS. Furthermore, AutoCAD supports 3D
visualisation, enabling planners to present settlement designs in more realistic ways. These
advantages make digital mapping the preferred method in modern planning practice.

Fill in the blank: Digital mapping with AutoCAD provides greater
measurements are precise and errors can be corrected.

because

Advantage Manual Method (Hand Drafting) Digital Mapping (AutoCAD/GIS)
Accuracy Prone to human error; line Mathematically exact; coordinates
thickness can obscure several are recorded to several decimal

meters of land.

places.

-
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Efficiency Revisions require erasing or Changes can be made instantly via
redrawing the entire sheet. "Edit" and "Undo" functions.
Storage Physical cabinets required; paper Cloud or local storage; data remains
degrades, tears, or fades over pristine and occupies no physical
time. space.
Sharing Requires physical couriers or Near-instant sharing via email or
scanning; difficult to collaborate. API; multiple users can workon one
file.
Visualization Limited to 2D plan views and Supports 3D Modeling, fly-throughs,
static perspectives. and dynamic spatial analysis.

Caption: Box 4.1: Advantages of digital mapping over manual methods
Short description: Text box summarising advantages such as accuracy, efficiency, storage,
sharing, and 3D . visualisation.

Pilot questions 4.1

What is AutoCAD in urban planning?

Why is AutoCAD important for planners?

Name two basic features. of AutoCAD.

What does layer management in AutoCAD allow?

Mention one advantage of digital mapping over manual methods.

o=

4.2 AutoCAD Mapping Techniques

4.2.1 Creating base maps (layers, scales, coordinates)

In AutoCAD, a base map is the foundational drawing upon which all other features are added.
Creating a base map involves setting up layers, which allow different elements (roads, plots,
utilities) to be organised separately; defining scales, which ensure drawings are accurate and
proportional; and establishing coordinates, which provide spatial reference for mapping. A well-
prepared base map ensures clarity, accuracy, and ease of modification during settlement
design.

-
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Fill in the blank: In AutoCAD,

allow different elements of a map to be organised

separately.
Element Function Professional Application
Georeferenced Assigns real-world $X, Y$ Ensures the map aligns with GPS
Coordinates (Easting/Northing) values to the data and national grid systems
drawing. (e.g., Minna Datum).
Functional Separates different feature Allows planners to "freeze" or

Layers

types (e.q., roads, water
bodies, existing structures).

"lock" existing features so they
aren'taccidentally moved during
new design.

Scale & Units

Defines the relationship.
between drawing units and
real-world meters.

Ensures that a 10-meter road in
the drawing is exactly 10 meters
in reality.

Topographic Represents the "relief" or Critical for designing drainage
Contours elevation ($Z$ values) of the systems and determining building
terrain. heights.
North Arrow & Indicates the geographic Essential for solar orientation
Orientation direction (True North). analysis and field navigation.
Legend & Explains the meaning of Ensures that a non-technical
Symbology different lines, colors, and stakeholder can interpret the map

hatches.

correctly.

-

Caption: Table 4.2: Elements of a base map in AutoCAD

Short description: Table listing layers, scales, and coordinates with their functions.

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




4.2.2 Plotting physical features (roads, plots, utilities)

Once the base map is prepared, planners can begin plotting physical features. AutoCAD
allows precise drawing of roads, plots, and utility lines using tools such as polylines, arcs, and
rectangles. Roads can be drawn to scale with appropriate widths, plots can be laid out in grids
or irregular shapes, and utilities such as water and electricity lines can be represented with
standard symbols. Plotting these features ensures that the settlement layout is functional and
realistic.

Fill in the blank: Roads in AutoCAD can be drawn to scale with appropriate

-
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Figure 4.2: Plotting Physical Features in AcTOOD
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Short.description: Diagram showing roads, plots, and utility lines plotted on an AutoCAD map.
Caption: Figure 4.2: Plotting physical features in AutoCAD

4.2.3 Using symbols and annotations in maps

Symbols and annotations are essential for making maps readable and informative. AutoCAD
provides libraries of standard symbols for features such as schools, hospitals, water points, and
electricity poles. Annotations include text labels, dimensions, and notes that explain features on
the map. Using symbols and annotations ensures that maps communicate clearly to planners,
stakeholders, and the public.

-
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Fill in the blank: Annotations in AutoCAD include text labels,
explain features on the map.

, and notes that

Feature Type Symbol (Block) Annotation/Label Purpose in Planning
Example Example
Social Pennant flag or "Proposed Primary Identifies service hubs
Services "H" inside a School" or "General for'Settlement
circle. Hospital." Analysis (Box 1.4).
Utilities A small circle "Existing Borehole Locates critical
with an X' or a (Depth: 45m)" or "Water resource points for
stylized faucet. Main." Infrastructure
Management.
Electrical A small square “Concrete Pole (HT)" or Maps the energy grid
or a 'bolt' symbol "Transformer Station." fo avoid conflicts during
on a line. road expansion.
Transport Arrows and "One-Way Traffic" or Directs the flow of
dashed "Proposed 15m ROW." movement within a
centerlines. Regional Master Plan.
Environmental Stylized tree “Protected Green Belt" Demarcates "No-Build"
icons or "Grass” or "Wetland Zone." areas to ensure
hatch patterns. Sustainability (Box
3.1).

Caption: Box 4.2: Examples of symbols and annotations in AutoCAD maps
Short description: Text box listing examples such as schools, hospitals, water points, electricity
poles, and text labels.

Pilot questions 4.2

-
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What is a base map in AutoCAD?

Name two elements of a base map.

Which tool can be used to draw roads in AutoCAD?
Why are symbols important in AutoCAD maps?

Give one example of an annotation used in AutoCAD.

aboN-~

4.3 Settlement Design with AutoCAD

4.3.1 Principles of settlement layout design

Settlement layout design in AutoCAD is guided by planning principles that ensure
functionality, accessibility, and sustainability. These principles include zoning (separating
residential, commercial, and industrial areas), connectivity (providing efficient road networks),
provision of public spaces (parks, schools, health centres), and environmental considerations
(green belts, drainage systems). Applying these principles in AutoCAD ensures that the
settlement design is not only visually clear but also practical forlong-term growth.

Fill in the blank: One principle of settlement layout design is
efficient road networks.

, Which ensures

Principle Description Technical Goal
Zoning Separating incompatible.land To minimize noise, pollution,
uses (e.g., keeping heavy and traffic conflicts while
industry away from homes). maximizing land value.
Connectivity Creating a clear hierarchy of To ensure efficient movement,
roads and pedestrian paths. emergency access, and logical
utility routing.

Public Spaces Integrating parks, schools, and To improve social cohesion and
community centers into the provide essential services within

design. walking distance.
Environmental Respecting natural topography, To prevent flooding and erosion

Protection water bodies, and vegetation. while maintaining the local
ecosystem.

-

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




Caption: Box 4.3: Principles of settlement layout design
Short description: Text box summarising zoning, connectivity, public spaces, and environmental
considerations.

4.3.2 Designing residential, commercial, and public spaces

AutoCAD allows planners to design residential, commercial, and public spaces with
precision. Residential areas can be laid out with plots, streets, and utilities. Commercial zones
can be designed with markets, shopping centres, and offices. Public spaces.such as schools,
hospitals, and recreational areas can be integrated into the layout using standard symbols and
annotations. This ensures that all aspects of settlement life are represented in the design.

Fill in the blank: Public spaces in settlement design include schools, hospitals, and
areas.

-

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



2

Figure 4.3: Desiging Residential, and Public Spaces
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Short description: Diagram showing residential, commercial, and public spaces in an AutoCAD
settlement layout.

Caption: Figure 4.3: Designing residential, commercial, and public spaces in AutoCAD

4.3.3 Integrating infrastructure and environmental features

A complete settlement design must integrate infrastructure (roads, water supply, electricity,
drainage) and environmental features (green spaces, rivers, conservation areas). AutoCAD
supports this integration by allowing planners to overlay infrastructure networks on base maps
and incorporate environmental zones. This ensures that settlements are functional, resilient,
and environmentally sustainable.

)
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Fill in the blank: Settlement design must integrate infrastructure such as roads and water supply

with features like green spaces.

§ Plate 4.3: Integrating Infrastrcture and Environmental E

Features in Setlement Design
Crafting Sustainable Communities with CAD Software

1. Conceptual Master Plan 2. Integrated CAD Design

Infrastircture

AutoCAD
Integration

Building
Plots

Mapping the City: Sustainable Futures by Design

‘gg ® @ ®

2‘5@

Short description: Image showing an AutoCAD settlement design with integrated roads, utilities,

and green spaces.

Caption: Plate 4.3: Integrating infrastructure and environmental features in settlement design

Pilot questions 4.3

1. What is zoning in settlement layout design?
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Name two principles of settlement layout design.

Give one example of a public space in settlement design.

Why is integration of infrastructure important in settlement design?

Mention one environmental feature that should be included in settlement design.

arwn

4.4 Presentation and Application of AutoCAD Outputs

4.4.1 Exporting maps and layouts (print, digital formats)

Once a settlement design is completed in AutoCAD, it must be exported for use. AutoCAD
allows outputs to be saved in various formats such as PDF, JPEG, or DWG. These formats can
be printed for physical presentation or shared digitally with stakeholders: Exporting ensures that
designs are accessible outside the AutoCAD environment and can be used in reports,
presentations, or planning documents.

Fill in the blank: AutoCAD outputs can be exported as PDF, JPEG, or formats.
Format Description Primary Use in Key Advantage
Planning
DWG The native AutoCAD Sharing with other Preserves all layers,
drawing format technical professionals coordinate data, and
containing full vector (engineers, architects). editing capabilities.
data.
PDF Portable Document Formal submissions to Fixed scale, secure
Format; a universal government agencies (harder to edit), and
“Snapshot” of the (e.g., Kwara State viewable on any device.
drawing. Bureau of Lands).
JPEG/ | Rasterimage formats Inclusion in reports, Small file size; easy to
PNG composed of pixels PowerPoint insert into "Text Boxes"
rather than vectors. presentations, or and documents.
websites.

-
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DXF

Drawing Exchange
Format; an "open"
version of CAD data.

Transferring data
between different
software (e.qg., from
AutoCAD to a GIS).

High compatibility with
non-Autodesk software
like QGIS or ArcGlIS.

KML /
KMZ

Keyhole Markup
Language; used for
geographic data.

Visualizing the layout in
Google Earth for a
"birds-eye" site context.

Allows stakeholders to
see the proposed design
overlaid on actual
satellite imagery.

4.4.2 Presenting settlement designs to stakeholders

Caption: Table 4.3: Export formats for AutoCAD outputs
Short description: Table listing common export formats such as PDF, JPEG, and DWG with

their uses.

Settlement designs created in AutoCAD must be presented to stakeholders such as
government officials, community leaders, and investors. Presentation may involve printed maps,
digital slides, or interactive displays. Clear presentation helps stakeholders understand the
design, evaluate its feasibility, and.provide feedback. Using annotations, legends, and colour
coding enhances readability and ensures that the design communicates effectively.

Fill in the blank: Clear presentation of settliement designs helps stakeholders understand the
design and provide

-
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Short-description: Diagram showing a planner presenting AutoCAD settlement designs to
stakeholders.
Caption: Figure 4.4: Presenting settlement designs to stakeholders

4.4.3 Applying AutoCAD outputs in planning decisions

AutoCAD outputs are applied in planning decisions by serving as evidence and reference
materials. They guide zoning regulations, infrastructure development, and allocation of public
facilities. For example, a map showing proposed road networks can be used to plan transport
investments, while layouts of residential areas can inform housing policies. By applying

Dea)
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AutoCAD outputs, planners ensure that decisions are based on accurate, visualised data rather
than assumptions.

Fill in the blank: AutoCAD outputs guide zoning regulations, infrastructure development, and
allocation of facilities.

Sy v

Applying AUTOIAD Outputs in Planning Decisions

Data-Driven Choices for Urban Settlements

1. Integrated Planning Data 2. Planning Decision Meeting
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Short description: Image showing AutoCAD maps being used in planning meetings to guide
decisions.
Caption: Plate 4.4: Applying AutoCAD outputs in planning decisions
Pilot questions 4.4
1. Name two formats in which AutoCAD outputs can be exported.

-
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Why is presentation of settlement designs important?

Mention one tool that enhances readability of AutoCAD presentations.

Give one example of how AutoCAD outputs are applied in planning decisions.
What type of facilities can AutoCAD outputs help allocate?

arwn

Series Summary

In this Series, we studied AutoCAD Mapping and Design of Settlements, focusing on how
digital tools enhance urban and regional planning. We began with an introduction to AutoCAD,
its concept, importance, and advantages over manual methods. Next, we explored mapping
techniques, including creating base maps, plotting physical features, and using symbols‘and
annotations. We then examined settlement design with AutoCAD, applying principles of layout
design, designing residential, commercial, and public spaces, and integrating infrastructure with
environmental features. Finally, we discussed presentation and application of AutoCAD outputs,
covering export formats, stakeholder presentations, and their-role.in planning decisions.

By completing this Series, you should now be able to use AutoCAD for mapping, design, and
presentation of settlement layouts, and apply outputs.to.guide planning decisions effectively.

Glossary of Terms

e AutoCAD: A computer-aided design software used for creating maps, layouts, and
technical drawings.

e« Base map: The foundational drawing in AutoCAD that includes layers, scales, and
coordinates.

e Layer management: Organising different elements of a map (roads, plots, utilities) into
separate layers.

e« Symbols: Standardised icons used to represent features such as schools, hospitals, or
utilities.

e Annotations: Text labels, dimensions, and notes added to maps for clarity.

o Settlementlayout design: The arrangement of residential, commercial, public, and
environmental spaces in a settlement.

e Zoning: Dividing land.into areas for specific uses such as housing, commerce, or

industry.

o Export formats: File types such as PDF, JPEG, and DWG used to share AutoCAD
outputs.

¢ | Presentation: Communicating settlement designs to stakeholders through maps, slides,
or reports.

Concept Check Questions 4

Objective questions

1. AutoCAD is a computer-aided software. (Linked to SLO 4.1)
In AutoCAD, allow different elements of a map to be organised separately.
(Linked to SLO 4.3)

3. Annotations in AutoCAD include text labels, , and notes. (Linked to SLO
4.4)

rp
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4. One principle of settlement layout design is , which ensures efficient road
networks. (Linked to SLO 4.5)

5. AutoCAD outputs can be exported as PDF, JPEG, or formats. (Linked to
SLO 4.7)

Short-answer questions

6. Define AutoCAD and explain its importance in urban planning. (Linked to SLO.4.1)

7. Give two examples of basic features of AutoCAD. (Linked to SLO 4.2)
8. What is a base map in AutoCAD? (Linked to SLO 4.3)
9 Mention one advantage of digital mapping over manual methods. (Linked to SLO 4.1)

16. Give one example of how AutoCAD outputs are applied in planning decisions. (Linked to
SLO 4.8)

Long-answer questions

11. Discuss the advantages of digital mapping with AutoCAD compared to manual methods.
(Linked to SLO 4.1)
12. Explain the steps in creating a base map and plotting physical features in AutoCAD.

(Linked to SLO 4.3)

13. Analyse the principles of settlement layout design and show-how AutoCAD supports
their application. (Linked to SLO 4.5, 4.6)

14. Evaluate the importance of presenting AutoCAD outputs. to stakeholders and applying
them in planning decisions. (Linked to SLO 4.7, 4.8)

Answers to Pilot Questions 4
Pilot questions 4.1

AutoCAD is a computer-aided design software.

It enables planners to create accurate maps and layouts.
Drawing tools and editing tools.

Different elements of @ map can be organised separately.
Greater accuracy.

abrowoN=

Pilot questions 4.2

A foundational drawing in AutoCAD.
Layers and coordinates.

Polylines.

They make maps readable and informative.
Dimensions.

o BN —

Pilot questions 4.3

Dividing land into areas for specific uses.

Zoning and connectivity.

Recreational areas.

It ensures settlements are functional and realistic.
Green spaces.

abrown=

-
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Pilot questions 4.4

PDF and DWG.

To help stakeholders understand and evaluate designs.
Legends.

Guiding zoning regulations.

Public facilities.

agroN=
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Figure 4.1: Concept and importance of AutoCAD for planners.

Table 4.1: Basic features and tools of AutoCAD.

Box 4.1: Advantages of digital mapping over manual methods.

Table 4.2: Elements of a base map in AutoCAD.

Figure 4.2: Plotting physical features in AutoCAD.

Box 4.2: Examples of symbols and annotations in AutoCAD maps.

Box 4.3: Principles of settlement layout design.

Figure 4.3: Designing residential, commercial, and public spaces in AutoCAD.
Plate 4.3: Integrating infrastructure and environmental features in settlement design.
Table 4.3: Export formats for AutoCAD outputs.

Figure 4.4: Presenting settlement designs to stakeholders.

Plate 4.4: Applying AutoCAD outputs in planning decisions.

Course Code: URP 401
Course Title: Planning Studio V
Course Units: 2 Units

Series 1: Field Survey of Small and Medium Size Settlements
Series 2: Data Collection, Analysis, and Projection Models
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Series 3: Comprehensive Urban Development Concepts and Master Planning
Series 4: AutoCAD Mapping and Design of Settlements
Series 5: Two- and Three-Dimensional Representation and Regional Master Plan Production

Here is the proposed outline for Series 5:

Part 5.1 Introduction to Two- and Three-Dimensional Representation

e Concept of 2D and 3D representation in planning
e Importance of visual representation for communication and design
e Tools and techniques for 2D and 3D drawings (manual and digital)

Part 5.2 Techniques of Two-Dimensional Representation

e Plan views and layout drawings
e Use of symbols, scales, and annotations in 2D maps
e Application of 2D representation in settlement planning

Part 5.3 Techniques of Three-Dimensional Representation

e Perspective drawings and 3D modelling concepts
o Digital tools for 3D representation (AutoCAD, SketchUp, GIS integration)
e Application of 3D models in visualising settlement growth and infrastructure

Part 5.4 Regional Master Plan Production

Concept and purpose of regional master plans

Steps in producing a regional master plan (survey, analysis, representation, design)
Integration of 2D and 3D representations in regional master plan production
Application of regional master plans in guiding long-term development

Introduction

In urban and regional planning, two- and three-dimensional (2D and 3D) representation
plays a crucial role in visualising settlement layouts and communicating design ideas. While 2D
maps. provide plan views and layouts, 3D models offer perspective and depth, enabling planners
and stakeholders to better understand how proposed developments will look and function in
reality. These representations are essential for producing regional master plans, which require
both technical accuracy and clear communication.

The aim of this Series is to equip you with the knowledge and skills to use 2D and 3D
representation techniques in planning, and to apply them in the production of regional master
plans.

rp
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We shall commence this Series by introducing the concept of 2D and 3D representation, their
importance, and the tools used. Next, we will explore techniques of two-dimensional
representation, including plan views, symbols, and applications in settlement planning.
Following that, we will study three-dimensional representation, focusing on perspective
drawings, digital tools, and applications in visualising growth. Finally, we will conclude with
regional master plan production, examining its concept, steps, integration of 2D and 3D, and
application in guiding long-term development.

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

SLO 5.1 define the concept of two- and three-dimensional representation in planning,
SLO 5.2 explain the importance of visual representation for communication and design,
SLO 5.3 identify tools and techniques for producing 2D and 3D drawings,

SLO 5.4 demonstrate techniques of two-dimensional representation, including plan
views, symbols, and annotations,

SLO 5.5 apply two-dimensional representation in settlement planning,

SLO 5.6 explain concepts of perspective drawings and 3D modelling,

SLO 5.7 use digital tools such as AutoCAD, SketchUp, and GIS for 3D representation,
SLO 5.8 apply three-dimensional models to visualise settlement growth and
infrastructure,

SLO 5.9 explain the concept and purpose of regional master plans,

SLO 5.10 outline the steps in producing a regional master plan,

SLO 5.11 integrate 2D and 3D representations in regional master plan production, and
SLO 5.12 evaluate the application of regional master plans in guiding long-term
development.

5.1 Introduection to Two- and Three-Dimensional
Representation

5.1.1 Concept of 2D and 3D representation in planning

Two-dimensional (2D) representation refers to plan views and flat drawings that show layouts
from above, such as maps and site plans. Three-dimensional (3D) representation adds depth
and perspective, allowing planners and stakeholders to visualise how buildings, roads, and
spaces will look in reality. Together, 2D and 3D techniques provide both technical accuracy and
visual clarity in planning.

Fill in the blank: Two-dimensional representation refers to views and flat drawings
that show layouts from above.

-
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Figure 5.1: Concept of 2D and 3D Represettation in Planning

Visualizing Urban Futures in Multiple Dimensions
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Short-description: Diagram comparing 2D plan view with 3D perspective of a settlement.
Caption: Figure 5.1: Concept of 2D and 3D representation in planning

5.1.2 Importance of visual representation for communication and design
Visual representation is important because it helps planners communicate ideas clearly and

allows stakeholders to understand proposed developments. 2D maps provide technical
accuracy for measurements and layouts, while 3D models make designs more realistic and
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accessible. This combination improves decision-making, fosters community participation, and
reduces misunderstandings in planning processes.

Fill in the blank: Visual representation helps planners communicate ideas clearly and allows
to understand proposed developments.
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Figure 5.1: Importance of Visual Representation fund Design
Communication and Design

1. Integrated Visual Tob / Community EngagemeQ
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Short description: Image showing planners presenting 2D maps and 3D models to community
Stakeholders.
Caption: Plate 5.1: Importance of visual representation for communication and design

5.1.3 Tools and techniques for 2D and 3D drawings (manual and digital)

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



Planners use both manual and digital tools for 2D and 3D representation. Manual techniques
include hand-drawn maps, sketches, and perspective drawings. Digital techniques involve
software such as AutoCAD, SketchUp, and GIS, which allow precise and flexible creation of
maps and models. These tools enable planners to produce outputs that are accurate, scalable,
and easily shared.

Fill in the blank: Digital techniques for 3D representation include software such as AutoCAD,

and GIS.

(DEMSs) and slope
analysis.

Category Tools & Software Primary Technique Planning Function
Manual Drawing boards, T- Drafting & Sketching: Useful for quick
Tools squares, tracing Creating physical conceptual
paper, ink pens. master plans and site brainstorming and "on-
sections by hand. the-spot" field sketches.
2D Digital AutoCAD, QGIS, Vector Drawing: High- Producing legal survey
Tools ArcGIS. precision drafting of plans and "Static Base
layouts, road networks, Maps" (Table 4.2).
and boundaries.
3D Digital SketchUp, Revit, Solid Modeling: Visualizing "Urban
Tools AutoCAD 3D. Extruding 2D footprints Canyons," shadow
into 3D volumes to patterns, and skyline
show building massing. impacts.
Analysis GIS (Geographical Surface Modeling: Interpreting terrain for
Tools Information Creating Digital drainage and
Systems). Elevation Models “Landscape Evaluation”

(Box 5.1).

-
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Caption: Box 5.1: Tools and techniques for 2D and 3D representation
Short description: Text box listing manual tools (hand-drawn maps, sketches) and digital tools
(AutoCAD, SketchUp, GIS).




Pilot questions 5.1

What is two-dimensional representation in planning?

What does three-dimensional representation add to planning visuals?
Why is visual representation important in planning?

Name one manual tool and one digital tool for representation.

Give one example of software used for 3D representation.

aronN=

5.2 Techniques of Two-Dimensional Representation

5.2.1 Plan views and layout drawings

Plan views are flat, overhead drawings that show the arrangement of spaces, roads, and plots
in a settlement. They are the most common form of 2D representation in planning. Layout
drawings expand on plan views by including details such as plot boundaries, road widths, and
public facilities. These drawings provide technical accuracy and serve as the foundation for
more advanced designs.

Fill in the blank: Plan views are flat, overhead drawings that show the arrangement of
, roads, and plots in a settlement.

-
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Figure 5.2: Plan Views and Layout Drawings in 2D Represetation
Essential Tools for Urban Planning & Design

2. Detailed 2D Settement Layout

1. Characteristics of a 2
Plan

» Top-down, flat perspective

 Focus on layout & data
Uses lines, symbols & colors

¢ Detaied measurements
Multiple layers (roads,
plots, plots, utilities)

1
—— Water Mains (Bliac
—+— Sover Lioes (Red
Blectsiiry (Tdfiow)

Mapping the City: Craffing the Urban Fabric _
eSS :

Short description. Diagram showing a 2D plan view of a settlement layout with roads and plots.
Caption: Figure 5.2: Plan views and layout drawings in 2D representation

5.2.2 Use of symbols, scales, and annotations in 2D maps

Symbols, scales, and annotations make 2D maps readable and precise. Symbols represent
features such as schools, hospitals, and utilities. Scales ensure that distances and sizes are
accurate and proportional. Annotations provide text labels, dimensions, and notes that explain
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features. Together, these elements transform a simple drawing into a professional planning
document.

Fill in the blank: Scales in 2D maps ensure that distances and sizes are accurate and

Element Examples Purpose in Planning
Symbols Blue 'H' (Hospital), Pennant flag To identify specific land uses
(Blocks) (School), Faucet icon (Water point), and critical infrastructure at a
Lightning bolt (Transformer). glance.
Scales Large Scale: 1:500 (Site details); To represent real-world
Small Scale: 1:50,000 (Regional distances accurately on a
overview). physical or digital sheet.
Annotations "Plot 45A," "Proposed 156m ROW," To provide specific names,
"Area: $450m"2$," "Boundary measurements, and legal
Bearing: $120*{\circ}30'$." descriptions of spatial features.
Orientation & North Arrow, Grid Lines To orient the user to the
Reference (Easting/Northing), Legend. cardinal directions and explain
map symbology.

Caption.: Box 5.2: Symbols, scales, and annotations in 2D maps
Short description: Text box listing examples of symbols (schools, hospitals), scales (1:1000),
and annotations (labels, dimensions).

5.2.3 Application of 2D representation in settlement planning

2D representation is widely applied in settlement planning. It is used to prepare base maps,
design layouts of residential and commercial areas, and plan infrastructure networks such as
roads and drainage. 2D maps are also essential for zoning, land allocation, and preparing
master plans. Their simplicity and accuracy make them indispensable in both small and large-
scale planning projects.

-
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Fill in the blank: 2D representation is essential for zoning, land allocation, and preparing
plans.
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Figure 5.2: Application of 2D Represetation in Setlemt Planning

Crafting Cohesive Communities Through Plaran & Design
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Mapping the City: Building Planned Futures from Above

N Onb=E

Short description: Image showing a 2D settlement plan with zoning, roads, and public facilities.
Caption: Plate 5.2: Application of 2D representation in settlement planning

Pilot questions 5.2

What is a plan view in 2D representation?

What details are included in layout drawings?

Name one feature represented by symbols in 2D maps.

Why are scales important in 2D maps?

Mention one application of 2D representation in settlement planning.
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5.3 Techniques of Three-Dimensional Representation

5.3.1 Perspective drawings and 3D modelling concepts

Perspective drawings are visual techniques that show depth and spatial relationships; making
designs appear realistic. In planning, they help stakeholders imagine how streets, buildings, and
open spaces will look once developed. 3D modelling builds on this by creating digital models
that can be rotated, zoomed, and explored from different angles. These concepts allow planners
to move beyond flat maps and provide immersive visualisations of settlements.

Fill in the blank: Perspective drawings show depth and relationships, making
designs appear realistic.

-
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Figure 5.3: Perspective drawings and
3D modelling concepts

Bringing Urban Visions to Life in Three Dimensions

1. 2D Plan View (Top-Down) 2. 3D Perspective View (Isometric)

Visualization

& Design
Focus: Layout & Data Focus: Form & Experience
» Flat, schematic representation ¢ Realistic, immersive visulization
 Precise measurements  Shows height, volume, context
* Essential for drafting * Aids staketloter understanding

dlEl  Mapping the City: Visualiizing Futures in 3D

33 000 %)

ﬁ ()image OER image @
Short description: Diagram showing a simple settlement in 2D plan view alongside a 3D
perspective drawing.

Caption: Figure 5.3: Perspective drawings and 3D modelling concepts

5.3.2 Digital tools for 3D representation (AutoCAD, SketchUp, GIS
integration)

Planners use digital tools to create 3D representations. AutoCAD supports both 2D and 3D

drawing functions. SketchUp is widely used for quick and intuitive 3D modelling of buildings and
settlements. GIS software can integrate spatial data with 3D visualisation, allowing planners to
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model terrain, infrastructure, and land use. These tools make 3D representation more accurate,
flexible, and interactive.

Fill in the blank: SketchUp is widely used for quick and intuitive modelling of
buildings and settlements.
Software Tool Primary 3D Urban Planning Key Output
Function Application
AutoCAD (3D) Precision solid Designing detailed Highly accurate "As-
and surface infrastructure Built" 3D models and
modeling based components like technical sections.
on vector bridges, culverts, and
geometry. complex road
interchanges.
SketchUp Intuitive "Push- Visualizing building Photorealistic
Pull" modeling for massing, streetscapes, renderings and 3D
rapid volume and "Urban Canyons" to "fly-through"
creation. assess aesthetic animations for
impact. stakeholders.
GIS (e.g., Analysis of spatial Terrain modeling, flood Digital Elevation
ArcGIS/QGIS) data in a 3D inundation simulations, Models (DEMs) and
environment (3D and visibility (line-of- 3D thematic maps of
Analyst). sight) analysis. regional topography.

Caption: Table 5.1: Digital tools for 3D representation

Short description: Table listing AutoCAD, SketchUp, and GIS with their functions in 3D

representation.

5.3.3 Application of 3D models in visualising settlement growth and

infrastructure

3D models are applied in planning to visualise settlement growth and infrastructure. They
show how new housing estates, roads, and public facilities will fit into existing landscapes. They
also help assess environmental impacts, such as shading, drainage, or landform changes. By

-
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using 3D models, planners can communicate proposals more effectively and test alternative
scenarios before implementation.

Fill in the blank: 3D models help assess environmental impacts such as shading, drainage, or
changes.

\)

Plate 5.3: Application of 3D Models
7 Models \

Visualising Settlement Growth and Infrastrcture Integration
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Short description: Image showing a 3D model of a settlement with housing, roads, and public
facilities integrated into the landscape.
Caption: Plate 5.3: Application of 3D models in visualising settlement growth and infrastructure

Pilot questions 5.3

1. What do perspective drawings show in planning?
2. Name one digital tool used for 3D representation.

-
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3. Why is SketchUp important for planners?
4. Give one example of how 3D models are applied in settlement planning.
5. Mention one environmental impact that 3D models can help assess.

5.4 Regional Master Plan Production

5.4.1 Concept and purpose of regional master plans

A regional master plan is a comprehensive framework that'guides development across a large
geographical area, often including multiple towns, cities, and rural zones. Its purpose is to
coordinate growth, balance resource use, and ensure equitable development across the region.
Unlike urban master plans, which focus on a single settlement, regional master plans address
broader issues such as transportation corridors, environmental conservation, and economic
integration.

Fill in the blank: A regional master plan guides development across a large area,
often including multiple towns and rural zones.

-
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Figure 5.4: Concept and Purpose of
Regional Master Plans

Guiding Integrated Development Acrass Multiple Sattlements

2. Integrated Regional Map

1. Regional Scope

[ZE Multiple Towns & ofa Transport
‘alel & Sctilements Z2% Networks

Py i
T =
| 1
% L/ \ﬁ, Visualization
& Planning 4

»\‘f;\ Natural Resources ‘J Economic Development
== Zones

* Resource mamgement
8mdsmpln:ia fies
o Growth strategj for

 Intersetilement linkages
linkages

« Infrassceture corrdent
drstirrs

Focus: Layout & Data
* Flat, schematic representation

Integrate 3D Regional Map

* Precise measurements
* Essential for drafting

000

OER image

Protected Natural
Resources & Parks
B Major Water Bodies

>

OER image @

Short-description: Diagram showing the scope of a regional master plan covering multiple

towns, transport networks, and natural resources.
Caption: Figure 5.4: Concept and purpose of regional master plans

5.4.2 Steps in producing a regional master plan (survey, analysis,
representation, design)

Producing a regional master plan involves several steps. First, a survey is conducted to collect
data on population, land use, and resources. Next, analysis interprets the data to identify
challenges and opportunities. Representation uses 2D and 3D techniques to visualise findings
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and proposals. Finally, design integrates these elements into a coherent plan with maps,
layouts, and policies. These steps ensure that the plan is evidence-based and practical.

Fill in the blank: After analysis,

regional master plan.

is used to visualise findings and proposals in a

Step Process Key Function Primary Tools/Outputs
1 Regional Inventorying existing land use, Remote Sensing (Box
Survey natural resources, and 4.2), GPS, and-Socio-
demographics across multiple economic.Surveys.
LGAs.
2 Spatial Identifying growth trends, GIS Overlay Analysis &
Analysis environmental constraints, and Suitability Mapping.
service gaps (e.g., healthcare
deserts).
3 Representation Creating 2D and 3D AutoCAD Base Maps
visualizations of the current state (Table 4.2) and 3D
and proposed scenarios. Terrain Models.
4 Strategic Allocating land for regional Draft Regional Layout &
Design growth, transport corridors, and Zoning Regulations.
“No-Build" green zones.
5 Validation Presenting the plan to Public Hearings & Final
stakeholders and government for Statutory Documents.
final adjustments and gazetting.

Caption: Table 5.2: Steps in producing a regional master plan
Short description: Table listing survey, analysis, representation, and design with their functions.
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5.4.3 Integration of 2D and 3D representations in regional master plan
production

Regional master plans benefit from the integration of 2D and 3D representations. 2D maps
provide technical accuracy for zoning, infrastructure, and land allocation. 3D models add depth
and realism, helping stakeholders visualise how proposals will look in practice. Integrating both
ensures that plans are precise, communicative, and accessible to both technical experts and the

general public.

Fill in the blank: 2D maps provide technical accuracy, while 3D models add and
realism to regional master plans.

Representation Primary Role Complementary Value
Type
2D Maps (The Provides exact coordinates, Sets the precise horizontal
Foundation) area calculations, and legal constraints for the 3D model to
boundaries. ensure "Real-World" accuracy.
3D Models (The Demonstrates volume, height, Reveals vertical conflicts (e.g., a
Visualization) terrain/interaction, and road gradient that is too steep)
aesthetic impact. that are invisible on 2D plans.
Integrated Output Combines technical precision Allows for "Fly-throughs” that are
with-visual clarity for anchored by surveyed
comprehensive decision- Georeferenced Coordinates
making. (Table 4.2).

Caption: Box 5.3: Integration of 2D and 3D representations in regional master plan production
Short description: Text box summarising how 2D maps and 3D models complement each other
in regional planning.

5.4.4 Application of regional master plans in guiding long-term
development

Regional master plans are applied to guide long-term development by coordinating growth
across settlements, managing resources, and protecting the environment. They help
governments plan investments in housing, transport, and industry, while ensuring smaller towns

-
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benefit alongside larger cities. By providing a long-term vision, regional master plans promote
balanced, sustainable, and inclusive development.

Fill in the blank: Regional master plans help governments plan investments in housing,
transport, and
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| Plate 5.4 '
Application of Regional Master Plans in Guiding Long-Term
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Short description: Image showing a regional master plan map with coordinated housing,
transport, and industrial zones.
Caption: Plate 5.4: Application of regional master plans in guiding long-term development
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Pilot questions 5.4

What is a regional master plan?

Name two purposes of a regional master plan.

List the four steps in producing a regional master plan.

Why is integration of 2D and 3D important in regional planning?
Mention one way regional master plans guide long-term development.

abon=

Series Summary

In this Series, we explored Two- and Three-Dimensional Representation and Regional
Master Plan Production, which are essential skills for modern urban and regional planners.
We began by introducing the concepts of 2D and 3D representation, their importance for
communication and design, and the tools used to produce them. Next, we studied techniques of
two-dimensional representation, including plan views, layout drawings, symbols, scales, and
annotations, and their application in settlement planning. We then examined three-dimensional
representation, focusing on perspective drawings, digital tools.such as AutoCAD, SketchUp,
and GIS, and the application of 3D models in visualising settlement growth.and infrastructure.
Finally, we concluded with regional master plan production, covering its concept, steps,
integration of 2D and 3D representations, and its application in guiding long-term development.

By completing this Series, you should now be able to use 2D and 3D techniques to represent
settlements, integrate them into regional master plan production, and apply outputs to guide
sustainable development.

Glossary of Terms

2D representation: Flat, overhead drawings such as maps and layouts.

3D representation: Drawings or models that show depth and perspective.
Perspective drawing: A visual technique that shows spatial relationships realistically.
Base map: Foundational drawing used for settlement planning.

Symbols: dlcons used to represent features such as schools or hospitals.
Annotations: Text labels, dimensions, and notes added to maps.

SketchUp: A digital tool for quick and intuitive 3D modelling.

GIS integration: Combining spatial data with 3D visualisation.

Regional master plan: A comprehensive framework guiding development across
multiple settlements.

Survey: Data collection stage in master plan preparation.

o | Representation: Use of 2D and 3D techniques to visualise findings and proposals.

Concept Check Questions 5
Objective questions

1. Two-dimensional representation refers to views and flat drawings. (Linked
to SLO 5.1)

2. Visual representation helps planners communicate ideas clearly and allows
to understand proposed developments. (Linked to SLO 5.2)

3. Digital techniques for 3D representation include AutoCAD, , and GIS.

(Linked to SLO 5.3)
P
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4. Perspective drawings show depth and relationships. (Linked to SLO 5.6)
5. A regional master plan guides development across a large area. (Linked to

SLO 5.9)

Short-answer questions

200N

0.
1

2)

Define 2D and 3D representation in planning. (Linked to SLO 5.1)

Why is visual representation important in planning? (Linked to SLO 5.2)

Name two tools used for 3D representation. (Linked to SLO 5.7)

List the four steps in producing a regional master plan. (Linked to SLO 5.10)

Mention one way regional master plans guide long-term development. (Linked to SLO

Long-answer questions

11.

Discuss the differences between 2D and 3D representation and their roles in planning.

(Linked to SLO 5.1, 5.6)

12.

Explain the use of symbols, scales, and annotations in 2D maps and their importance.

(Linked to SLO 5.4)

13.

Analyse the role of digital tools such as AutoCAD, SketchUp, and GIS in producing 3D

models. (Linked to SLO 5.7)

14.

Evaluate the integration of 2D and 3D representations in regional master plan

production. (Linked to SLO 5.11)

Answers to Pilot Questions 5

Pilot questions 5.1

aronN=

Flat, overhead drawings showing layouts.
Depth and spatial relationships.

It helps communicate ideas clearly.
Hand-drawn sketches and AutoCAD.
SketchUp.

Pilot questions 5.2

QL N =

A flat overhead drawing of a settlement.
Plot boundaries.and road widths.
Schools.

They ensure accuracy and proportionality.
Preparing master plans.

Pilot questions 5.3

oA w N

Depth and spatial relationships.
AutoCAD.

It is quick and intuitive for 3D modelling.
Visualising housing estates and roads.
Landform changes.

Pilot questions 5.4
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A comprehensive framework for regional development.
Coordinating growth and balancing resource use.
Survey, analysis, representation, design.

It makes plans precise and realistic.

Planning investments in housing and transport.
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