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Series 1: Exploring Local and Regional Environments
Series Outline

1.1 Understanding the Local Environment

e 1.1.1 Definition of local environment
e 1.1.2 Physical features of the immediate surroundings
e 1.1.3 Human activities within the local context

1.2 Regional Environmental Characteristics

¢ 1.2.1 Distinction between local and regional environments
¢ 1.2.2 Major landforms and geological processes inthe region
e 1.2.3 Regional socio-economic patterns

1.3 Tools for Environmental Exploration

e 1.3.1 Introduction to cartography
e 1.3.2 Basics of remote sensing
e 1.3.3Role of GIS in interpreting environments

1.4 Human-Environment Relationships

e 1.4.1 Interaction between people and physical environment
e 1.4.2 Resource use and settlement patterns
e _1.4.3 Environmental challenges and adaptations

1.5 Applied Field Study Techniques

e = 1.5.1 Observation and data collection methods
e 1.5.2 Recording and interpreting field notes
e 1.5.3 Linking field study to classroom learning
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Introduction

The environment around us is the most immediate classroom for a geographer. Every
landscape, settlement, and activity provides clues about how people interact with their
surroundings. By beginning with the local and regional environment, learners can connect
theory with lived experience, making geography both practical and relatable. This Series
sets the foundation for the course by encouraging you to observe, analyse, and interpret
the spaces closest to you before moving outward to broader contexts.

The aim of this Series is to equip you with the ability to critically explore and interpret local
and regional environments, linking physical features with human activities and applying
basic geographic tools to field study.

We shall commence this Series by examining the meaning and scope of thelocal
environment, paying attention to its physical features and’human activities. Next, we will
move on to regional environmental characteristics, where distinctions between local and
regional contexts will be highlighted alongside landforms and socio-economic patterns.
Following that, we will explore the tools of environmental exploration, including
cartography, remote sensing, and GIS. Afterwards, we will consider human—-environment
relationships, focusing on resource use, settlement patterns, and environmental
challenges. Finally, we will wrap up by studying applied field techniques, such as
observation, data collection, and linking field experiences to classroom learning.

Series Learning Outcomes

Upon completing this Series, you should be able to:

e SLO 1.1 define the concept of the local environment and identify its key physical
and humanfeatures,

e SLO 1.2explainthe distinctions between local and regional environments and
analyse theirmajor landforms and socio-economic patterns,

e SLO 1.3 demonstrate the use of cartography, remote sensing, and GIS as tools for
exploring and interpreting environments,

o SLO 1.4 analyse the relationships between people and their physical environment,
focusing on resource use, settlement patterns, and environmental challenges,

e / SLO 1.5 apply field study techniques such as observation, data collection, and
interpretation to link practical experiences with classroom learning.
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1.1 Understanding the Local Environment

1.1.1 Definition of local environment

The local environment refers to the immediate physical and social surroundings in which
people live, work, and interact. It includes natural features such as landforms, vegetation,
and climate, as well as human-made features like buildings, roads, and settlements. By
studying the local environment, geographers gain insights into how communities adapt to
their surroundings and how physical and human factors shape everyday life.

Fillin the blank: The immediate physical and social surroundings in which people live and
interact are called the
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Figure 1.1 Components of a local environment
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1.1.2 Physical features of the immediate surroundings

Physical features are the natural characteristics of the environment, including landforms,
water bodies, vegetation, and climate. These features influence settlement patterns,
economic activities, and cultural practices. For example, fertile soil encourages farming,
while rivers provide water for domestic and industrial use.

Fillin the blank: Fertile soil encourages , while rivers provide water for domestic
and industrial use.

Plate 1.1 Physical features of a local environment
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1.1.3 Human activities within the local context

Human activities are the social and economic actions carried out by people withintheir
environment. These include farming, trading, transportation, and settlement development.
Human activities often modify the physical environment, for example, through
deforestation, construction, or irrigation. Studying these activities helps usunderstand the
relationship between people and their surroundings.

Fillin the blank: Farming, trading, and transportation are examples of carried
out within the local environment.

Category Examples
Settlement & Building houses, paving roads;.installing street lights, and
Infrastructure constructing bridges.

Operating local shops, farming (crop cultivation), and light

Economic Activities .
manufacturing or workshops.

Resource Drawing water from local wells, managing community
Management gardens, and waste collection/recycling.

Developing public parks, maintaining sports fields, and

Recreation & Social . .
hosting local festivals or markets.

Driving cars/buses, cycling on paths, and shipping goods via

Transportation .
localrail or ports.

Box 1.1 Examples of human activities in a local environment

Pilot questions 1.1

1. Define the term local environment.
2. ldentify two physical features of a local environment.
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3. Explain how fertile soil influences human activities.
4. Listthree examples of human activities within a local environment.
5. Describe one way human activities can modify the physical environment.

1.3 Tools for Environmental Exploration

1.3.1 Introduction to cartography

Cartography is the science and practice of making maps. A map is asymbolic
representation of the earth’s surface, showing physical and human features in'a simplified
form. Cartography helps geographers to visualise spatial relationships, identify patterns,
and communicate information about environments. For example, a map can show the
distribution of rivers, roads, and settlements within a region.

Fillin the blank: The science and practice of making maps is called

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



&) RIVER
i

(&) SETLLEMENT

Figure 1.3 Basic elements of a map

1.3.2 Basics of remote sensing

Remote sensing is the process of collecting information about the earth’s surface without
direct physical contact, usually through satellites or aircraft. Remote sensing provides
data on land use, vegetation cover, and environmental changes. For instance, satellite
images can reveal deforestation patterns or urban expansion.

He-a)
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Fillin the blank: Collecting information about the earth’s surface without direct contact is
known as

1.3.3 Role of GIS in interpreting environments

Geographic Information Systems (GIS) are computer-based tools that store, analyse,
and display spatial data. GIS allows geographers to combine different layers of
information, such as population density, land use, and climate, to better understand
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environmental patterns. For example, GIS can be used to identify areas at risk of flooding
by overlaying rainfall data with elevation maps.

Fillin the blank: Computer-based tools that store, analyse, and display spatial data are
called

Applications of GIS in Environmental Studies
GIS technology is used to visualize, analyze, and interpret data to understand
relationships, patterns, and trends in the environment.
e Natural Resource Management: Mapping forest cover, tracking timber
harvesting, and monitoring the health of mineral deposits or water sources.
o Wildlife Conservation: Tracking animal migration patterns/(via GPS collars) and
identifying critical habitats for endangered species.
o Disaster Management: Predicting flood zones using elevation dataand mapping
the real-time spread of wildfires to coordinate evacuations.
e Pollution Monitoring: Layering air quality sensor data over urban maps to identify
"hotspots" of industrial emissions or traffic smog.
o Climate Change Analysis: Comparing historical satellite imagery to current data
to measure the rate of polar ice melt or desertification.
e Impact Assessment: Evaluating how a new highway or building project will affect
local drainage patterns and soil erosion.

Box 1.3 Applications of GIS.in environmental studies

Pilot questions 1.3

1. Define cartography and explain its importance in geography.
2. Describe one example of how remote sensing can be used to study the
environment.

3. <Explainthe role of GIS in interpreting environmental patterns.
4. ldentify two differences between cartography and remote sensing.
5. Give one example of how GIS can be applied in resource management.

1.4 Human-Environment Relationships

1.4.1 Interaction between people and physical environment
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The physical environment refers to the natural surroundings such as land, water, climate,
and vegetation. Human beings interact with these features by using them for shelter, food,
transport, and economic activities. For example, rivers provide water for drinking and
irrigation, while forests supply timber and other resources. These interactions are
dynamic, meaning they change over time as human needs and technologies evolve.

Fillin the blank: Rivers provide water for drinking and , while forests supy
timber and other resources.
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Figure 1.4 Human interaction with physical environment
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1.4.2 Resource use and settlement patterns

Resource use refers to how people exploit natural resources such as soil, minerals, and
water to meet their needs. Settlement patterns are the ways communities are distributed
across the landscape, often influenced by resource availability. For instance, fertile valleys
attract farming communities, while mineral-rich areas may develop into mining towns.

Fillin the blank: Fertile valleys attract communities, while mineral-rich areas
may develop into mining towns.

Plate 1.4 Settlement influenced by resorce use

1.4.3 Environmental challenges and adaptations

Environmental challenges are difficulties that arise from natural or human-induced
conditions, such as floods, droughts, deforestation, or pollution. Communities often
develop adaptations, which are strategies or practices that help them cope with these
challenges. For example, farmers may adopt irrigation systems during dry seasons, or
coastal communities may build flood defences to protect against rising water levels.

Fillin the blank: Farmers may adopt systems during dry seasons to cope with
water scarcity.
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Environmental Challenge Human Adaptation

Flooding (Excessive rainfall or rising Building levees, floodwalls, or houses on
sea levels) stilts.

Developing irrigation systems, xeriscaping,

Aridity/Drought (Lack of water) and desalination

Extreme Cold (Arctic/Sub-arctic Creating insulated housing and wearing
climates) specialized thermal clothing.
Steep Terrain (Mountainous Utilizing terrace farming to create flat land for
regions) crops.
Natural Disasters Implementing seismic-resistant architecture
(Earthquakes/Cyclones) and early warning systems.

Box 1.4 Examples of environmental challenges and adaptations

Pilot questions 1.4

Explain how human beings interact with the physical environment.

Describe how resource availability influences settlement patterns.

Identify two examples of environmental challenges faced by communities.

Give oneexample of an adaptation to cope with drought.

Discuss how technological development can change human-environment1.5 Applied Field
Study Techniques

a0~

1.5.1 Observation and data collection methods

Observation is the process of carefully watching and recording features or activities in the
environment. It allows geographers to gather first-hand information about physical
features, human activities, and interactions between them. Data collection methods
include note-taking, sketching, photography, and the use of simple instruments such as
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compasses or GPS devices. These methods ensure that information gathered in the field is
accurate and reliable.

Fillin the blank: Carefully watching and recording features or activities in the environment
is called

GEOGRAPHY FILLD OBSERVATION

Field Notebook & Pencil Observing

Features
- ’I :
- ”: 7 ‘

Baseplate Compass

Figure 1.5 Observation and data collection in field study

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



1.5.2 Recording and interpreting field notes

Field notes are written records of observations made during fieldwork. They may include
descriptions of landforms, sketches of settlements, or notes on human activities.
Interpreting field notes involves analysing the recorded information to identify patterns and
relationships. For example, notes on soil type and crop distribution can reveal how
physical conditions influence farming practices.

Fillin the blank: Written records of observations made during fieldwork arecalled
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Plat‘e ‘I.5Recording field notes in geography
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1.5.3 Linking field study to classroom learning

Field study becomes meaningful when it is connected to classroom learning. This involves
comparing observations with theoretical concepts, maps, and data studied in class: For
instance, a student who observes settlement patterns during a field trip can relate them to
theories of urban geography. Linking fieldwork with classroom knowledge helps learners to
apply concepts in real-world contexts and strengthens their analytical skills.

Fillin the blank: Field study becomes meaningful when it is connectedto
learning.

Benefits: Linking Field Study to Classroom Learning

o Reinforcement of Theory: Practical observation solidifies complex classroom
theories (e.g., seeing a real river meander makes a textbook diagram more
relatable).

o Development of Primary Skills: Students gain hands-on experience in data
collection, measurement, and scientific sketching that cannot be simulated
indoors.

e Increased Engagement: Moving the learning environment outdoors often boosts
motivation and curiosity, leading to higher retention of information.

e Contextual Understanding: It allows students to see the interconnectedness of
features, such as how human infrastructure is shaped by physical topography.

e Critical Thinking: Real-world environments are messy; students must learn to
account for variables and anomalies that aren't present in "perfect" textbook
examples.

1.5 Benefits of linking field study to classroom learning

Pilot questions 1.5

Define observation in the context of field study.

Identify two methods of data collection used in geography fieldwork.
Explain the importance of recording and interpreting field notes.

Give one example of how field study can be linked to classroom learning.
Describe one benefit of connecting fieldwork with theoretical concepts.

g >~ Sh —

Series Summary
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This Series has introduced you to the importance of exploring local and regional
environments as the foundation of geographic study. By beginning with the immediate
surroundings, you have seen how physical and human features shape everyday life, and
how these expand into broader regional contexts that reveal larger patterns and
processes. The Series has also highlighted the tools of exploration, including cartography,
remote sensing, and GIS, while emphasising the dynamic relationships between people
and their environment. Finally, it has shown how applied field techniques such as
observation, data collection, and note interpretation link practical experiences with
classroom learning.

Upon completing this Series, you should now be able to define the local environment and
identify its features, explain distinctions between local and regional contexts, demonstrate
the use of geographic tools, analyse human-environment interactions, and apply field
study techniques effectively. These abilities, expressed in the Series Learning Outcomes,
provide you with a strong foundation for interpreting environments and connecting theory
with practice in geography.

Glossary of Terms

¢ Local environment: The immediate physical and social surroundings in which
people live, work, and interact, including both natural and human-made features.

o Regional environment: Abroader geographical area that encompasses several
local environments, often covering districts, states, or provinces.

e Physical features:Natural characteristics of the environment such as landforms,
water bodies, vegetation, and climate.

e Human activities: Social and economic actions carried out by people within their
environment, including farming, trading, transportation, and settlement
development.

« Landforms: Natural physical features of the earth’s surface, such as mountains,
valleys, plateaus, and plains.

e Geological processes: Natural forces such as erosion, weathering, volcanic
activity, and tectonic movements that shape landforms.

e Socio-economic patterns: The distribution and organisation of human activities
such as agriculture, industry, trade, and settlement across a region.

e Cartography: The science and practice of making maps to represent physical and
human features of the earth’s surface.

¢ Map: Asymbolic representation of the earth’s surface, showing spatial
relationships and features in simplified form.

« Remote sensing: The process of collecting information about the earth’s surface
without direct physical contact, usually through satellites or aircraft.
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e Geographic Information Systems (GIS): Computer-based tools that store,
analyse, and display spatial data, allowing multiple layers of information to be
combined for interpretation.

¢ Physical environment: The natural surroundings such as land, water, climate, and
vegetation that influence human life and activities.

¢ Resource use: The exploitation of natural resources such as soil, minerals, and
water to meet human needs.

e Settlement patterns: The distribution of communities across the landscape, often
influenced by resource availability and physical conditions.

 Environmental challenges: Difficulties arising from natural or human-induced
conditions, such as floods, droughts, deforestation, or pollution:

o Adaptations: Strategies or practices developed by communities to cope with
environmental challenges, such as irrigation systems or flood defences.

o Observation: The process of carefully watching and recording features or activities
in the environment during field study.

o Data collection methods: Techniques used to gather information in the field,
including note-taking, sketching, photography, and the use of instruments.

o Field notes: Written records of observations made duringfieldwork, often including
descriptions, sketches, and data:

o Field study: Practical geographic activity involving direct observation and data
collection in the environment, linked to classroom learning.

Concept Check Questions [Series' 1]
Objective Questions

1. The immediate physical and social surroundings in which people live and interact
are called:
a) Regional environment
b) Local environment
c) Physical environment
d) Settlement pattern
(Linked to SLO 2.1)

2. Which of the following is NOT a landform?
a) Plateau
b) Valley
c) Factory
d) Mountain
(Linked to SLO 2.2)

3. The science and practice of making maps is known as:
a) Cartography
b) Remote sensing
c) GIS
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d) Geology
(Linked to SLO 2.3)

4. Fertile valleys usually attract:
a) Mining communities
b) Farming communities
c) Industrial settlements
d) Trading centres
(Linked to SLO 2.4)

5. Written records of observations made during fieldwork are called:
a) Field notes
b) Settlement patterns
c) Resource maps
d) Socio-economic records
(Linked to SLO 2.5)

Short-Answer Questions
1. Define the term local environment and give one example«(Linked to SLO 2.1)

2. Explain one difference between local and regional environments. (Linked to SLO
2.2)

3. Describe one application of remote sensingin environmental studies. (Linked to
SLO 2.3)

4. ldentify one environmental challenge and suggest a possible adaptation. (Linked to
SLO2.4)

5. State one benefit of linking field study to classroom learning. (Linked to SLO 2.5)
Long-Answer Questions

1. Analyse how physicalfeatures influence human activities within a local
environment. (Linkedto SLO 2.1)

e Basic response: Learners should describe how features such as fertile soil,
rivers, or forests directly affect farming, settlement, or resource use.

e Value-added response: Outstanding learners may extend the analysis by
comparing different local environments, discussing sustainability, or
evaluating how modern technology modifies these influences.

2. Evaluate the importance of cartography, remote sensing, and GIS in interpreting
environments. (Linked to SLO 2.3)

e Basic response: Learners should explain the role of each toolin
representing, observing, and analysing environmental features.
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¢ Value-added response: Outstanding learners may discuss how these tools
complement each other, provide examples of integrated applications, or
highlight their relevance in addressing contemporary environmental issues
such as climate change or urban planning.

3. Discuss the relationship between resource use, settlement patterns, and
environmental challenges. (Linked to SLO 2.4)

o Basicresponse: Learners should describe how resource availability shapes
settlement and how challenges like drought or floods affect communities.

o Value-added response: Outstanding learners may evaluate long-term
impacts, propose sustainable strategies, or compare case studies from
different regions.

4. Design a simple field study plan that links observation, data collection, and
classroom learning. (Linked to SLO 2.5)

e Basicresponse: Learners should outline steps such.as selecting a site,
observing features, recording notes,and discussing findings in class.

o Value-added response: Outstanding learners may propose innovative
methods, integrate GIS or remote sensing data, or suggest ways to present
findings through maps, charts, or reports.

Concept Check Questions [Series 1]
Objective Questions

1. The immediate physicaland social surroundings in which people live and interact
are called:

Regional environment
Local environment
Physical environment
. Settlement pattern
(Linkedto SLO 2.1)

o0 oo

2. Which of the following is NOT a landform?

Plateau
Valley
Factory

. Mountain
(Linked to SLO 2.2)
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3. The science and practice of making maps is known as:

Cartography
Remote sensing
GIS

Geology
(L/nked to SLO 2.3)

00 T o

4. Fertile valleys usually attract:
a. Mining communities

b. Farming communities

C. Industrial settlements

d. Trading centres

(Linked to SLO 2.4)

5. Written records of observations made during fieldwork are called:
a. Field notes

b. Settlement patterns

C. Resource maps

d. Socio-economic records
(Linked to SLO 2.5)

Short-Answer Questions

1. Define the term local environment and give one example. (Linked to SLO 2.1)

2. Explain one difference between local and regional environments. (Linked to SLO
2.2)

3. Describe one application of remote sensing in environmental studies. (Linked to
SLO 2:3)

4. ldentify one environmental challenge and suggest a possible adaptation. (Linked to
SLO 2.4)

5./ State one benefit of linking field study to classroom learning. (Linked to SLO 2.5)

Long-Answer Questions

1." Analyse how physical features influence human activities within a local
environment. (Linked to SLO 2.1)
 Basicresponse: Learners should describe how features such as fertile soil,
rivers, or forests directly affect farming, settlement, or resource use.
e Value-added response: Outstanding learners may extend the analysis by
comparing different local environments, discussing sustainability, or
evaluating how modern technology modifies these influences.
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2. Evaluate the importance of cartography, remote sensing, and GIS in interpreting
environments. (Linked to SLO 2.3)

e« Basicresponse: Learners should explain the role of each toolin
representing, observing, and analysing environmental features.

¢ Value-added response: Outstanding learners may discuss how these tools
complement each other, provide examples of integrated applications; or
highlight their relevance in addressing contemporary environmentalissues
such as climate change or urban planning.

3. Discuss the relationship between resource use, settlement patterns; and
environmental challenges. (Linked to SLO 2.4)

o« Basicresponse: Learners should describe how resourceavailability shapes
settlement and how challenges like drought or floods/affect communities.

o Value-added response: Outstanding learners may evaluate long-term
impacts, propose sustainable strategies, or compare case studies from
different regions.

4. Design asimple field study plan that links observation, data collection, and
classroom learning. (Linked to SLO 2.5)

e Basicresponse: Learnersishould outline steps such as selecting a site,
observing features, recording notes, and discussing findings in class.

e Value-added response: Outstanding learners may propose innovative
methods, integrate GIS or remote sensing data, or suggest ways to present
findings through maps, charts, or reports.

Answers to Concept Check Questions [Series 1]
Objective Questions

Local environment
Factory

Cartography

Farming communities
Field notes

- EEaIR o

Short-Answer Questions

6. Local environment is the immediate physical and social surroundings in which
people live and interact. Example: a village with farmland and houses.

7. Local environments are small and specific, while regional environments cover
larger areas with multiple localities.

8. Remote sensing can be used to monitor deforestation by analysing satellite images.
9. Flooding is an environmental challenge; building flood defences is one adaptation.
10. Linking field study to classroom learning helps apply theory to real-world situations.
ol
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Long-Answer Questions

11. Basic response: Physical features such as fertile soil encourage farming, rivers
supportirrigation and transport, and forests provide timber.

Value-added response: Learners may compare rural and urban local environments,
evaluate sustainability of resource use, and discuss how technology reduces dependence
on natural features.

12. Basic response: Cartography represents features on maps, remote sensing
collects data from satellites, and GIS analyses spatial data.

Value-added response: Learners may explain how these tools are integrated in disaster
management, urban planning, or climate studies.

13. Basic response: Resource-rich areas attract settlements, but challenges like
drought or floods disrupt communities.

Value-added response: Learners may evaluate long-term impacts of resource
exploitation, propose sustainable strategies, or compare case studies from different
regions.

14. Basic response: A simple plan includes choosing a site, observing features,
recording notes, and linking findings to classroom concepts.

Value-added response: Learners may design a plan thatintegrates GIS mapping, remote
sensing data, and presentation of findings through charts orreports.

References and Attributions

This section provides references and attributions for the instructional content and
illustrations used in Series 1: Exploring Local and Regional Environments. All entries are
presented in APA style for clarity and consistency.

Textual References

e GEO 205 Field Course document (Course outline provided).
e Open Educational Resources (OER) consulted for suggested illustration searches:

e  OER Commons. (n.d.). Geography resources. Retrieved from
https://www.oercommons.org

e  OpenTextbook Library. (n.d.). Geography and environmental studies. Retrieved
from https://open.umn.edu/opentextbooks (open.umn.edu in Bing)

Illustrations

e Figure 1.1 Components of a local environment
o Al-generated prompt: "Generate a labelled diagram showing physical and
human features of a local environment."
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https://www.oercommons.org/

e Suggested OER search string: "diagram components of local environment
OER geography".
e Plate 1.1 Physical features of a local environment
e Al-generated prompt: "Generate a realistic image of a rural landscape with
hills, vegetation, and a river."
e Suggested OER search string: "rural landscape geography OER image™.
e Box 1.1 Examples of human activities in a local environment
e Al-generated prompt: "Generate a simple text box listing examples of human
activities in a local environment."
o Suggested OER search string: "examples of human activities geography
OER".
e Figure 1.2 Distinction between local and regional environments
o Al-generated prompt: "Generate a diagram showing concentric:circles
labelled local environment and regional environment."
o Suggested OER search string: "diagram localvsregional environment OER
geography".
e Plate 1.2 Major landforms in a regional environment
o Al-generated prompt: "Generate a realistic image of a regional landscape
showing mountains, valleys, andplains."
o Suggested OER search string:'regional landforms geography OER image".
e Box 1.2 Examples of socio-economic patterns in a regional environment
o Al-generated prompt: "Generate a text box listing examples of socio-
economic activities in a regional environment."
o Suggested OER search string: "socio-economic patterns geography OER
examples".
e Figure 1.3 Basic elements of a map
e Al-generated prompt: "Generate a labelled diagram of a simple map showing
rivers, roads, and settlements."
o Suggested OER search string: "basic map elements OER geography
diagram".
e Plate 1.3 Remote sensing image of land use
o ' Al-generated prompt: "Generate a satellite image showing vegetation cover
and urban expansion."
o Suggested OER search string: "remote sensing satellite image land use
OER".
o Box 1.3 Applications of GIS in environmental studies
o Al-generated prompt: "Generate a text box listing applications of GIS in
environmental studies."
e Suggested OER search string: "applications of GIS in geography OER
examples".
e Figure 1.4 Human interaction with physical environment
¢ Al-generated prompt: "Generate a diagram showing human interaction with
rivers, forests, and farmland."
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o Suggested OER search string: "human interaction with environment diagram
OER geography".
e Plate 1.4 Settlement influenced by resource use
e Al-generated prompt: "Generate an image of a farming settlement in a fertile
valley."
o Suggested OER search string: "farming settlement fertile valley OER image".
e Box 1.4 Examples of environmental challenges and adaptations
e Al-generated prompt: "Generate a text box listing environmental challenges
and human adaptations."
o Suggested OER search string: "environmental challenges and adaptations
geography OER examples".
e Figure 1.5 Observation and data collection in field study
o Al-generated prompt: "Generate a diagram of a student geographer
observing and recording features with notebook and compass:"
o Suggested OER search string: "field observation geography OER diagram".
e Plate 1.5 Recording field notes in geography
o Al-generated prompt: "Generate an image of a student writing field notes
during a geography field trip."
o Suggested OER search string: "student writing field notes geography OER
image".
e Box 1.5 Benefits of linking field study to classroom learning

e Al-generated prompt: "Generate a text box listing benefits of linking field study to
classroom learning."
o Suggested OER search string: "benefits of field study classroom learning OER"a

Course Code: GEO 205
Course Title: Field Course

Course Units: 3 Units

Series 2: Study Tours and Field Experiences Beyond the Local
Context

2.1 Planning and Preparing for Study Tours

e 2.1.1 Objectives of study tours
e 2.1.2 Logistics and safety considerations
e 2.1.3 Role of guides and facilitators
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2.2 Exploring Regional and National Destinations

2.2.1 Selection of sites and destinations
2.2.2 Key physical and cultural features
2.2.3 Recording observations during tours

2.3 International Field Experiences

2.3.1 Importance of cross-border fieldwork
2.3.2 Comparative analysis of environments
2.3.3 Challenges of international study tours

2.4 Linking Study Tours to Geographic Concepts

2.4.1 Relating field experiences to classroom theories
2.4.2 Using maps, charts, and reports to interpret findings
2.4.3 Case studies of applied learning

2.5 Evaluating and Reporting Field Experiences

2.5.1 Writing field reports
2.5.2 Presenting findings to peers and.instructors
2.5.3 Reflecting on personal and academic growth

Introduction

Travelling beyond the immediate surroundings opens up new opportunities for
geographers to observe, compare, and analyse diverse environments. Study tours and
extended field experiences provide learners with practical exposure to landscapes,
cultures, and human activities that differ from their local context. These experiences not
only broaden knowledge but also strengthen skills in observation, recording, and
interpretation, making geography more engaging and applicable to real-world situations.

The aim of this Series is to guide you through the planning, execution, and evaluation of
study tours and field experiences beyond the local environment, equipping you with the
ability to connect observations from different contexts to geographic concepts and
classroom learning.

We shall commence this Series by examining how study tours are planned and prepared,
focusing on objectives, logistics, and safety. Next, we will explore regional and national
destinations, highlighting their physical and cultural features and methods of recording
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observations. Following that, we will consider international field experiences, discussing
their importance, comparative analysis, and challenges. Afterwards, we will link study
tours to geographic concepts, using maps, charts, and case studies to interpret findings.
Finally, we will conclude by evaluating and reporting field experiences, with emphasis on
writing reports, presenting findings, and reflecting on personal and academic growth.

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

e SLO 2.1 define the objectives of study tours and explain the importance of planning
and preparation,

e SLO 2.2 describe the physical and cultural features of regional and national
destinations and demonstrate how to record observations during tours,

e SLO 2.3 analyse the significance of international field experiences and evaluate the
challenges associated with cross-border study tours,

e SLO 2.4 apply geographic concepts to interpret findings from study tours using
maps, charts, and case studies,

e SLO 2.5 demonstrate how to evaluate and report field experiences through written
reports, presentations, and reflective accounts.

2.1 Planning and Preparing for Study Tours

2.1.1 Objectives of study tours

Study tours are organised educational trips designed to expose learners to environments
beyond theirimmediate locality. The objectives include enhancing practical understanding
of geographic concepts, fostering observational and analytical skills, and encouraging
appreciation of diverse physical and cultural settings. A well-planned study tour helps
learners connect classroom theories with real-world experiences.

Fillin the blank: Organised educational trips designed to expose learners to environments
beyond their locality are called
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OBJECTIVES OF
STUDY TOURS

LEARNING OBSERVATION
* New Knowledge, * Field Research
« Skills Development * Real-World Context

ANALYSIS APPRECIATION
« Critical Thinking, * Cultural Understanding,
* Problem-Solving * Environmental Awareness

N g

OPEN EDUCATIONAL RESOURCE -
GEOGRAPHY

Figure 2.1 Objectives of study tours

2.1.2 Logistics and safety considerations

Logistics refers to the planning and organisation of resources needed for a study tour,
including transportation, accommodation, meals, and scheduling. Safety considerations
involve measures taken to protect participants, such as health precautions, emergency
contacts, and adherence to local regulations. Effective logistics and safety planning
ensure that the tour runs smoothly and participants remain secure.
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» o |\ NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Fillin the blank: Planning and organisation of resources needed for a study tour is called

uuwmm GEQOGRAPHY R &
DEPN .
- FIELD STuy mxm“-m
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Plate 2.1 Logistics and safety in study tours

2.1.3 Role of guides and facilitators

Guides and facilitators are individuals who provide direction, explanations, and support
during study tours. Guides may be local experts familiar with the environment, while
facilitators are often instructors who help learners connect observations to academic
concepts. Theirrole is crucial in ensuring that learners gain meaningful insights and remain
engaged throughout the tour.
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Fillin the blank: Individuals who provide direction, explanations, and support during study
tours are called

Role Key Responsibilities
Academic Translates complex geographical or historical features into
. understandable concepts; connects site observations to curriculum
Mediator
goals.
Logistics Coordinates transport, timing, and site accessto ensure the group
Manager remains safe and the itinerary stays on track.
Inquiry Encourages students to ask "Why here?" and "How?"; prompts
Facilitator critical thinking through field-based questionsand discussions.
Safety & Risk Conducts dynamic risk assessments (weather, terrain, urban
Lead hazards) and ensures all participants follow safety protocols.
Cultural Manages interactions with local communities, ensuring the tour is
Liaison respectful and follows ethical "leave no trace" principles.

2.1 Roles of guides and facilitators in study tours

Pilot questions 2.1

Define study tours and state two objectives.

Explain the.importance of logistics in planning study tours.

Identify.two safety considerations for study tours.

Describe the role of guides and facilitators in study tours.

Give one example of how a facilitator can link field observations to classroom
learning.

iy A\

2.2 Exploring Regional and National Destinations

2.2.1 Selection of sites and destinations
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The selection of sites and destinations for study tours is guided by educational
objectives, accessibility, and relevance to geographic concepts. Regional and national
destinations may include natural features such as mountains, rivers, and forests, or
human-made features like cities, industrial centres, and cultural landmarks. Choosing

appropriate sites ensures that learners gain meaningful exposure to diverse environments
and activities.

Fillin the blank: The choice of places visited during study tours is guided by
objectives, accessibility, and relevance.

Study Tour Destination Selection: Key Criteria

Accesibility & Logistics

» Travel Infrastrcture
« Accomsdation Avallabiite
» Cost-Effectenies
« Time Constaints/Duration
» Safety & Regulations

Ideal Study Tour
Destination

e}
Educational Objectives
Relevance & Impact

« Curriculum Alignhent
Leamning Outcomes * Real-World Application

» Skill Development
(e.g, Data Collection)
« Themalc Focus (e, Urban
Urban Planning,
Geomopholoy)

* Local Community Engagenent
« Unique Leaming Opporlunities
* Cross-Cultural
Understanding

Source: Open Educational Resources, Geography Dept.
January 26,2026

Figure 2.2 Criteria for selecting study tour destinations
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2.2.2 Key physical and cultural features

Physical features include landforms, climate, vegetation, and water bodies, while
cultural features refer to human-made aspects such as architecture, traditions,and
economic activities. Regional and national destinations often combine both, offering
learners opportunities to study how physical and cultural elements interact. For example,
a river valley may support farming communities while also hosting cultural festivals.

Fillin the blank: Landforms, climate, vegetation, and water bodies are examples of
features.
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2.2 Physical and cultural features of a regional destination

2.2.3 Recording observations during tours

Recording observations is a vital part of study tours. Learners may use notebooks,
sketches, photographs, or audio recordings to capture details of physical and cultural
features. Accurate recording ensures that information can later be analysed and linked to
classroom concepts. For example, noting settlement patterns during a tour can help
explain theories of urban geography.
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Fillin the blank: Capturing details of physical and cultural features during study tours is
known as

Methods of Recording Observations

1. Field Sketching & Labeling: Creating annotated drawings of landscapes or human
features to highlight specific geographical processes.

2. Quantitative Tallies: Using frequency tables to count occurrences (e.g., pedestrian
counts, traffic flow, or species frequency).

3. Photographic Documentation: Taking "then and now" or panoramic shots to capture
scale and land use patterns.

4. Sensory Mapping: Recording qualitative data such as noise levels, smellscapes, or
the "feel" of a neighborhood.

5. Audio/Video Log: Recording interviews with locals or narrated walkthroughs to
capture the atmosphere and oral history.

6. Geospatial Tagging (GIS): Using GPS coordinates to mark specific points of interest
on a digital map for later analysis.

Box 2.2 Methods of recording observations during study tours

Pilot questions 2.2

1. State three criteria for selecting study tour destinations.

2. Differentiate between physical and cultural features of a destination.

3. Give one example of how physical and cultural features interact in a regional
environment.

4. ldentify twa methods of recording observations during study tours.

5. Explainwhy accurate recording of observations is important.

2.3 International Field Experiences

2.3.1 Importance of cross-border fieldwork

International field experiences expose learners to environments, cultures, and practices
beyond their national boundaries. They broaden perspectives, encourage comparative
analysis, and foster intercultural understanding. Such experiences help learners
appreciate global diversity and recognise shared environmental challenges such as
climate change, deforestation, and urbanisation.
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Fillin the blank: Field experiences that expose learners to environments and cultures
beyond their national boundaries are called

BROADENED COMPARATIVE INTERCLTURCAL
PERSPECTIVES ANALYSIS UNDERSTANDING
* Global Awareness * Regional Differences * Empathy & Respect
* Diverse Vitntewits * Problem-Solving Approaches « Cross-Cultural Communication

Figure 2.3 Importance of cross-border fieldwork

2.3.2 Comparative analysis of environments

Comparative analysis involves examining similarities and differences between
environments across countries. Learners may compare physical features such as climate
and vegetation, or human activities such as farming, industry, and settlement. This
analysis helps identify how geography influences development and how societies adapt to
their surroundings. For example, comparing farming practices in tropical and temperate
regions reveals how climate shapes agricultural methods.

Fill in the blank: Examining similarities and differences between environments across
countries is known as

-
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TROPICAL FARMLAND
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Plate 2.3 Comparative analysis of environments

2.3.3 Challenges of international study tours

International study tours present challenges such as high costs, language barriers, cultural
differences, and logistical complexities. Learners must also adapt to new climates, food,
and customs. Despite these challenges, international tours remain valuable for the unique
insights they provide. Proper planning, cultural sensitivity, and institutional support can
help overcome these difficulties.
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Fillin the blank: High costs, language barriers, and cultural differences are examples of
faced during international study tours.

Challenges of International Study Tours

While international travel offers unparalleled "real-world" learning, facilitators and
students often face these logistical and academic obstacles:

1. Logistical & Financial Barriers

o High Costs: Airfare, international insurance, and accommodation can make
tours inaccessible for students from lower socioeconomic backgrounds.

o Visa & Entry Requirements: Navigating complex immigration laws, passport
renewals, and varying entry "red tape" for different nationalities'within a student

group.

o Health & Safety: Managing vaccinations, food safety, and access to medical care
in unfamiliar environments.

2. Socio-Cultural Adjustments

e Culture Shock: Students may struggle with sudden changes in social norms,
language barriers, and different standards of living.

e Ethical "Tourism" Concerns: Ensuring the group is notjust "spectating" poverty
or sensitive sites, but engaging in a way that is respectful and non-intrusive.

3. Environmental & Academic Factors

o Climate & Terrain: Physical exhaustion fromjet lag or adapting to extreme
weather (heat, humidity, altitude) can hinder active learning.

o The "Holiday" Trap: Striking a balance between the excitement of travel and
maintaining the academic rigor required for field notes and data collection.

e Sustainability: Managing the large carbon footprint associated with international
flights, which can‘conflict with environmental geography curricula

Box 2.3 Challenges of international study tours

Pilot questions 2.3

Explain why international field experiences are important.

Define comparative analysis in the context of geography.

Give one example of how climate influences farming practices in different regions.
Identify two challenges faced during international study tours.

Suggest one way institutions can support learners during international tours.

&~ age -

2.4 Linking Study Tours to Geographic Concepts
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2.4.1 Relating field experiences to classroom theories

Study tours become meaningful when learners connect their observations to geographic
theories studied in class. For example, settlement patterns observed during a tour can be
related to theories of urban geography, while agricultural practices can be linked to
concepts of land use and resource distribution. This connection strengthens
understanding and demonstrates the practical relevance of classroom learning.

Fillin the blank: Study tours become meaningful when learners connect their observations
to studied in class.

Bridding the Gap: Field Observations to Classroom
Theory in Geography
The Expertiential Learning Cycle

Field Observations &
Data Collection

Classroom Learning &
Theoretical Framewarks

By
Q Mapping & Sketching Lectues & Discussions

Texbbook Concepts
Surveys & Interviews

Geographic Models (e,)
Burgess Model, River Profiles,

Q

7] Envirormental —
L"\_] Measurememt (101
(e.g. pH, Flow Rate)

Source: Open Educational Resources, Geography Dept. January 26, 2026

Figure 2.4 Linking field experiences to classroom theories
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2.4.2 Using maps, charts, and reports to interpret findings

Maps, charts, and reports are essential tools for interpreting and presenting findings from
study tours. Maps help visualise spatial relationships, charts summarise data patterns,
and reports provide detailed explanations. Together, they transform raw observations into
structured knowledge that can be shared and discussed. For instance, a map of
settlement distribution combined with a chart of population density can illustrate urban
growth trends.

Fillin the blank: Maps, charts, and reports transform raw observations into
knowledge that can be shared and discussed.

.

Plate 2.4 Using maps and charts to interpret findings
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2.4.3 Case studies of applied learning

Case studies are detailed accounts of specific field experiences that illustrate how
geographic concepts are applied in practice. They provide concrete examples of how
theories are tested against real-world observations. For example, a case study of a coastal
city may show how urban planning addresses flooding risks, linking classroom concepts of
hazard management to actual practice.

Fillin the blank: Detailed accounts of specific field experiences that illustrate applied
concepts are called

Case Study . . .
Theme Example Applied Learning Objective
Hazards Earthquake gency p . g g
seismic zones.
Urban The High Line, Investllgatlng how. Green Gentrlf_lcatlon and
. adaptive reuse of infrastructure impact local
Planning NYC .
demographics.
The Great Mapping kelp forest loss to propose
Sustainability Southern Reef restoration sites based on ocean temperature
(AU) data.
The Three Gorges Evaluating the trgde-offs betvyeen renewable
Hydrology energy production and the displacement of
Dam (CN)
human settlements.
. Dhaka, Analyzing the impact of overpopulation on
Food Security Bangladesh agriculturalyields in the Ganges floodplains.

Box 2.4 Examples of case studies in applied learning

Pilot questions 2.4
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Explain why linking field experiences to classroom theories is important.
Identify two tools used to interpret findings from study tours.

Give one example of how maps and charts can illustrate urban growth.
Define case studies in the context of applied learning.

Describe one benefit of using case studies to connect theory and practice.

abrowb=

2.5 Evaluating and Reporting Field Experiences
2.5.1 Writing field reports

Afield report is a structured document that records observations, findings, and
interpretations from a study tour. It usually includes an introduction, methodology,
description of sites visited, analysis of observations, and.conclusions. Writing field reports
helps learners organise their experiences and present them in‘a clear, academic format.

Fillin the blank: A structured document that records observations, findings, and
interpretations from a study tour is called a
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STRUCTURE OF A FIELD REPORT

1. INTRODUCTION

* Background Information
» Research Questions/Aims
« Study Area Description

» Data Collection Techniques
Equipment/Tools Used

¥

« Raw Data/Field Notes
» Sketches/Photos/Maps

¥
4. ANALYSIS

Interpretation of Data
Discussion of Findings

» Summary of Results
Limitations
Recommendations

OPEN EDUCATIONAL RESOURCE - GEOGRAPHY
Figure 2.5 Structure of a field report

2.5.2 Presenting findings to peers and instructors

Presenting findings involves sharing the outcomes of a study tour through oral
presentations, posters, or digital slides. This process encourages communication skills,
peer learning, and critical feedback. Learners gain confidence by explaining their
observations and interpretations, while instructors and peers provide insights that enrich
understanding.
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Fillin the blank: Sharing the outcomes of a study tour through oral presentations or posters
is known as

URBAN GROWTH IMPACTS CUMBR CONRRES: TRANGA 6 TOORDMTE

B

Plate 2.5 Presenting findings from a study tour

2.5.3 Reflecting on personal and academic growth

Reflection is the process of thinking critically about one’s experiences during a study tour.
Learners consider what they observed, how they applied classroom concepts, and how the

)
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experience influenced their personal and academic development. Reflection helps identify
strengths, areas for improvement, and future learning goals.

Fillin the blank: Thinking critically about one’s experiences during a study tour is called

Benefits of Reflection After Study Tours

Reflection turns observation into knowledge. By looking back on their experiences,
students move from "seeing" the landscape to "understanding" the geographical
processes at play.

e Deepens Conceptual Understanding: Helps students connect abstract
classroom theories (like urban sprawl or coastal erosion) to the tangible evidence
they saw in the field.

e Corrects Misconceptions: Allows students to identify and challenge their own
biases or preconceived notions about a culture, place, or environmentalissue.

o Develops Critical Thinking: Encourages students to evaluate the success of
their data collection methods and consider what they might do differently next
time.

e Enhances Emotional Intelligence: Facilitates the processing of "affective"
learning—how a place made them feel—which is key to developing
environmental empathy and global citizenship.

o Long-term Knowledge Retention: The act of writing or discussing experiences
helps move information from short-term memory to long-term understanding.

o Self-Awareness: Helpsistudents identify their personal strengths and
weaknesses in teamwork, navigation, and independent problem-solving.

Box 2.5 Benefits of reflection after study tours

Pilot questions 2.5

Define a field report and list its main sections.

Explainwhy presenting findings to peers and instructors is important.
Identify two formats for presenting study tour findings.

Describe the role of reflection in personal and academic growth.
Give one example of how reflection can improve future study tours.

P (L o

Series Summary

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



This Series has highlighted the value of study tours and field experiences beyond the local
context, showing how they expand learners’ horizons and deepen their understanding of
geography. Beginning with the planning and preparation stage, you explored objectives,
logistics, and the role of guides. You then examined regional and national destinations,
focusing on their physical and cultural features and the importance of recording
observations. The Series also introduced international field experiences, emphasising their
significance, comparative analysis, and challenges. Finally, you learned how to link study
tours to geographic concepts and concluded with evaluating and reporting experiences
through reports, presentations, and reflection.

By completing this Series, you should now be able to define the objectives of study tours,
describe features of regional and national destinations, analyse international field
experiences, apply geographic concepts to interpret findings, and evaluate and report
fieldwork effectively. These abilities, expressed in the Series Learning Outcomes, ensure
that you can plan, conduct, and reflect on study tours in ways that connect theory with
practice and strengthen both academic and personal growth.

Glossary of Terms

e Study tours: Organised educationaltrips designed to expose learners to
environments beyond their immediate locality.

e Logistics: The planning and organisation of resources such as transport,
accommodation, meals, and scheduling for study tours.

o Safety considerations: Measures taken to protect participants during study tours,
including health precautions and emergency planning.

e Guides and facilitators: Individuals who provide direction, explanations, and
support during study tours, helping learners connect observations to academic
concepts:

¢ Regional destinations: Sites within a country that offer physical and cultural
features for study, such as mountains, rivers, cities, or cultural landmarks.

e Physical features: Natural characteristics of the environment, including landforms,
climate, vegetation, and water bodies.

e Cultural features: Human-made aspects of the environment, such as architecture,
traditions, and economic activities.

e Recording observations: Capturing details of physical and cultural features during
study tours using notes, sketches, photographs, or audio recordings.

¢ International field experiences: Study tours conducted across national borders
that expose learners to diverse environments and cultures.

¢ Comparative analysis: The examination of similarities and differences between
environments across countries or regions.

¢ Challenges of international study tours: Difficulties such as high costs, language
barriers, cultural differences, and logistical complexities.

ol
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Geographic theories: Concepts studied in class that explain patterns and
processes in human and physical geography.

Maps, charts, and reports: Tools used to interpret and present findings from study
tours, transforming raw observations into structured knowledge.

Case studies: Detailed accounts of specific field experiences that illustrate how
geographic concepts are applied in practice.

Field report: A structured document that records observations, findings, and
interpretations from a study tour.

Presentation of findings: Sharing outcomes of study tours through oral
presentations, posters, or digital slides to peers and instructors.

Reflection: The process of thinking critically about one’s experiences duringa
study tour to identify strengths, areas for improvement, and future goals.

Concept Check Questions [Series 2]

Objective Questions

1.

=

2.

Organised educational trips designed to expose learners to environments beyond
their locality are called:

Field notes
Study tours
Case studies

1. Logistics
(Linkedto SLO 3.1)
The planning and organisation of resources such as transport and accommodation

for study tours is.called:

a.
b.
C.
d.

Reflection

Logistics
Comparative analysis
Cartography

(Linkedto SLO 3.1)

3. Landforms, climate, vegetation, and water bodies are examples of:
a. Cultural features

b. Physical features

C. Case studies

d. Reports

(Linked to SLO 3.2)
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4. Examining similarities and differences between environments across countries is
known as:

a. Reflection

b. Comparative analysis
C. Logistics

d. Presentation

(Linked to SLO 3.3)

5. A structured document that records observations, findings, and interpretations
from a study tour is called:

a. Field report

b. Chart

C. Map

d. Settlement pattern
(Linked to SLO 3.5)

Short-Answer Questions

1. State two objectives of study tours. (Linked to SLO 3.1)

2. ldentify one safety consideration when planning a study tour. (Linked to SLO 3.1)

3. Differentiate between physicaland cultural features of a destination. (Linked to SLO
3.2)

4. Explain one benefit of international field experiences. (Linked to SLO 3.3)

5. Give one example of-how. maps and charts can be used to interpret findings. (Linked
to SLO 3.4)

6. State one benefit of reflecting on personal and academic growth after a study tour.
(Linked to SLO 3.5)

Long-Answer Questions

1. Analyse the importance of logistics and safety considerations in planning study
tours. (Linked to SLO 3.1)

1. Basic response: Learners should explain that logistics ensure smooth
organisation of transport, accommodation, and meals, while safety
measures protect participants.

2. Value-added response: Outstanding learners may evaluate how poor
logistics or inadequate safety planning can disrupt learning outcomes, and
propose strategies for improvement.

2. Discuss how physical and cultural features interact in shaping regional
destinations. (Linked to SLO 3.2)
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1. Basic response: Learners should describe how natural features such as
rivers support farming, while cultural practices such as festivals enrich
community life.

2. Value-added response: Outstanding learners may compare different
regions, analyse long-term impacts of human-environment interaction, or
suggest sustainable approaches.

3. Evaluate the significance and challenges of international field experiences: (Linked
to SLO 3.3)

1. Basicresponse: Learners should explain that international tours broaden
perspectives but face challenges such as cost and language barriers.

2. Value-added response: Outstanding learners may propose solutions such
as institutional support, cultural sensitivity training, or digital collaboration
to overcome challenges.

4. Explain how study tours can be linked to geographic concepts through maps,
charts, and case studies. (Linked to SLO 3.4)

1. Basic response: Learners should describe how.maps show spatial
relationships, charts summarise data, and case studies illustrate applied
learning.

2. Value-added response: Qutstanding learners may provide examples of
integrated use of these tools in.urban planning, hazard management, or
resource distribution.

5. Design areporting and reflection framework for a study tour. (Linked to SLO 3.5)

e Basicresponse: Learners should outline steps such as writing a field report,
presenting findings, and reflecting on experiences.

e Value-added response: Outstanding learners may propose innovative formats
such as digital portfolios, peer-reviewed presentations, or reflective journals to
enhance learning outcomes.

Answers to Concept Check Questions [Series 2]
Objective Questions

Study tours

Logistics

Physical features
Comparative analysis
Field report

asryge 4

Short-Answer Questions
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6. Objectives include enhancing practical understanding of concepts and fostering
observational skills.

7. One safety consideration is having emergency contacts available.

8. Physical features are natural (e.g., rivers), while cultural features are human-made
(e.g., architecture).

9. International field experiences broaden perspectives and encourage intercultural

understanding.
10. Maps and charts can illustrate settlement distribution and population density.
11. Reflection helps identify strengths and areas for improvement.

Long-Answer Questions

12. Basic response: Logistics ensure smooth organisation, while safety measures
protect participants.

Value-added response: Poor planning can disrupt learning; strategies include risk
assessments and clear schedules.

13. Basic response: Rivers support farming, while festivals enrich cultural life.
Value-added response: Comparing regions shows how human-environment interaction
shapes development; sustainable practices can be suggested.

14. Basic response: Internationaltours broaden perspectives but face challenges such
as cost and language barriers.

Value-added response: Solutions include institutional support, cultural training, and
digital collaboration.

15. Basic response: Maps show spatial relationships, charts summarise data, and
case studies illustrate applied learning.

Value-added response: Integrated tools can be used in urban planning or hazard
management.

16. Basic response: Framework includes writing reports, presenting findings, and
reflecting.

Value-added response: Innovative formats include digital portfolios, peer-reviewed
presentations, and reflective journals.

Textual References

e . GEO 205 Field Course document (Course outline provided).
e  Open Educational Resources (OER) consulted for suggested illustration searches:

¢ OER Commons. (n.d.). Geography resources. Retrieved from
https://www.oercommons.org

e OpenTextbook Library. (n.d.). Geography and environmental studies. Retrieved
from https://open.umn.edu/opentextbooks (open.umn.edu in Bing)
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Illustrations

Figure 2.1 Objectives of study tours
o Al-generated prompt: "Generate a diagram showing objectives of study
tours: learning, observation, analysis, appreciation."”
o Suggested OER search string: "objectives of study tours geography OER
diagram".
e Plate 2.1 Logistics and safety in study tours
o Al-generated prompt: "Generate an image of students boarding a bus for a
study tour with safety measures."
o Suggested OER search string: "study tour logistics safety OER image".
e Box2.1Roles of guides and facilitators in study tours
o Al-generated prompt: "Generate a text box listing roles of guides and
facilitators in study tours."
e Suggested OER search string: "roles of guidesfacilitators study tours OER".
o Figure 2.2 Criteria for selecting study tour destinations
o Al-generated prompt: "Generate a diagram showing criteria for selecting
study tour destinations: objectives,accessibility, relevance."
e Suggested OER search string: "criteria for selecting study tour destinations
geography OER diagram".
e Plate 2.2 Physical and cultural features of a regional destination
e Al-generated prompt: "Generate an image of a river valley showing farms and
a cultural festival."
e Suggested OER search string: "physical and cultural features geography OER
image".
e Box2.2 Methods ofrecording observations during study tours
o Al-generated prompt: "Generate a text box listing methods of recording
observations during study tours."
o Suggested OER search string: "methods of recording observations geography
OER examples".
e Figure 2.3 Importance of cross-border fieldwork
o ' Al-generated prompt: "Generate a diagram showing benefits of international
fieldwork: broadened perspectives, comparative analysis, intercultural
understanding."”
o Suggested OER search string: "importance of international fieldwork
geography OER diagram".
e  Plate 2.3 Comparative analysis of environments
e Al-generated prompt: "Generate an image showing tropical farmland and
temperate farmland side by side."
e Suggested OER search string: "comparative analysis environments
geography OER image".
e Box 2.3 Challenges of international study tours
o Al-generated prompt: "Generate a text box listing challenges of international
study tours."
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e Suggested OER search string: "challenges of international study tours
geography OER examples".
e Figure 2.4 Linking field experiences to classroom theories
e Al-generated prompt: "Generate a diagram showing arrows linking field
observations to classroom theories in geography."
e Suggested OER search string: "linking field experiences to classroom
theories geography OER diagram".
e Plate 2.4 Using maps and charts to interpret findings
o Al-generated prompt: "Generate an image of students preparing maps and
charts based on field study data."
o Suggested OER search string: "students preparing maps-.charts geography
OER image".
e Box2.4 Examples of case studies in applied learning
o Al-generated prompt: "Generate a text box listing examples.of case studies
in applied geographic learning."
o Suggested OER search string: "case studies applied learning geography OER
examples".
o Figure 2.5 Structure of a field report
o Al-generated prompt: "Generate a diagram showing the structure of a field
report: introduction, methodology, observations, analysis, conclusion."
o Suggested OER search string: "structure of field report geography OER
diagram".
e Plate 2.5 Presenting findings from a study tour
e Al-generated prompt: "Generate an image of students presenting field study
findings with posters and slides."
o Suggested OER search string: "students presenting field study findings
geography OER image".
e Box 2.5 Benefits of reflection after study tours

o Al-generated prompt: "Generate a text box listing benefits of reflection after study

tours "
o Suggested OER search string: "reflection benefits study tours geography OER
examples".
Course Code: GEO 205

Course Title: Field Course

Course Units: 3 Units

Series 3: Geographic Features and Human Activity Patterns
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Series Outline
3.1 Major Physical Features and Their Characteristics

e 3.1.1 Mountains and highlands
e 3.1.2 Plains and valleys
o 3.1.3 Rivers, lakes, and coastal features

3.2 Human Settlement Patterns

e 3.2.1 Rural settlements
e 3.2.2 Urban settlements
e 3.2.3 Factors influencing settlement distribution

3.3 Economic Activities and Resource Use

e 3.3.1 Agriculture and farming systems
e 3.3.2Industry and manufacturing
o 3.3.3Trade and services

3.4 Interaction Between Physical Features and Human Activities

e 3.4.1 Influence of climate and landforms on human activities
e 3.4.2 Human modification of the environment
e 3.4.3 Case studies of human—-environment interaction

3.5 Challenges and Adaptations in Human-Environment Relations

e 3.5.1 Environmental challenges (floods, droughts, deforestation)
e 3.5.2 Human adaptations and coping strategies
e 3.5.3Sustainable practices for future development

Introduction

Geography is concerned with the relationship between the earth’s physical features and
human activities. This Series explores how natural landscapes such as mountains, plains,
rivers, and coasts shape settlement, economic activities, and cultural practices. It also
examines how humans adapt to, modify, and sometimes challenge their environment.

The aim of this Series is to help learners understand the dynamic interaction between
geographic features and human activity patterns, equipping them with the ability to
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analyse how physical conditions influence human life and how human actions, in turn,
transform the environment.

We shall begin by studying major physical features and their characteristics. Next, we will
examine human settlement patterns, followed by economic activities and resource use.
Afterwards, we will explore the interaction between physical features and human
activities, using case studies to illustrate these relationships. Finally, we will consider
environmental challenges, human adaptations, and sustainable practices for future
development.

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

e SLO 3.1 describe major physical features and explain their characteristics,

e SLO 3.2 analyse patterns of human settlement and the factors influencing them,

¢ SLO 3.3 explain different types of . economic activities and resource use,

e SLO 3.4 evaluate the interaction between physical features and human activities
using case studies,

e SLO 4.5 assess environmental challenges and propose adaptations and
sustainable practices.

3.1 Major Physical Features and Their Characteristics

3.1.1 Mountains and highlands

Mountains and highlands are elevated landforms that rise prominently above their
surroundings. They influence climate, vegetation, and human activities. For example,
mountainous regions often experience cooler temperatures and may support tourism,
mining, or terrace farming. Highlands also act as water catchment areas, feeding rivers
and lakes.

Fillin the blank: Elevated landforms that rise prominently above their surroundings are
called
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MOUNTAIN FEATURES
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OPEN EDUCATIONAL RESOURCE - GEOGRAPHY

Figure 3.1 Mountains and their features

3.1.2 Plains and valleys

Plains are broad, flat areas of land that are often fertile and suitable for agriculture.
Valleys are low-lying areas between hills or mountains, usually formed by river erosion.
Both plains and valleys are important for settlement and farming because of their
accessibility and fertile soils.
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Fillin the blank: Broad, flat areas of land that are often fertile and suitable for agriculture
are called

Plate 3.1 Plains and valleys supporting agriculture

3.1.3 Rivers, lakes, and coastal features

Rivers provide water for domestic use, irrigation, transport, and hydroelectric power.
Lakes serve as reservoirs, support fishing, and influence local climate. Coastal features
such.as beaches, deltas, and estuaries are vital for trade, tourism, and settlement. These
water-related features are central to human survival and economic development.

Fillinthe blank: Natural water bodies that serve as reservoirs and support fishing are
called

\ The Importance of Hydrological & Coastal Features

£
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Water-based geographical features are central to both the natural environment and
human civilization. Their importance can be viewed through three primary lenses:
1. Ecological Significance (The Health of the Planet)

o Biodiversity Hubs: Wetlands, estuaries, and riverbanks (riparian zones) provide
critical habitats for thousands of species of fish, birds, and plants.

o Water Cycle Regulation: Rivers and lakes act as natural storage and transport
systems for freshwater, while coastal features like mangroves protect inland
areas from storm surges.

e Nutrient Cycling: Coastal zones are highly productive areas where land-based
nutrients meet the sea, fueling the marine food web.

2. Economic Significance (Wealth and Resources)

o Trade and Transport: Rivers and coastlines provide "natural highways" for the
global movement of goods via shipping and ports.

o Energy Production: Rivers are harnessed for hydroelectric power;while coastal
winds and tides are increasingly used for renewable energy.

o Resource Extraction: These areas provide essential resources including
freshwater for irrigation, salt, sand, and fish for global food security.

3. Social and Cultural Significance (Human Well-being)

o Settlement Patterns: Historically, most major cities were founded near rivers or
natural harbors for access to water‘and defense.

* Recreation and Tourism: Beaches, lakes, andrivers are primary destinations for
tourism, supporting local economies through boating, swimming, and aesthetic
value.

e Cultural Identity: Manyindigenous cultures and religions hold specific rivers or
coastal landmarks as sacred, forming a core part of their spiritual heritage.

Box 3.1 Importance of rivers, lakes, and coastal features

Pilot questions 3.1

Define mountains and explain one way they influence human activities.
State one difference between plains and valleys.

Give two reasons why plains are suitable for agriculture.

Identify three uses of rivers and lakes.

Explain why coastal features are important for trade and tourism.

g 4y -

3.2 Human Settlement Patterns

3.2.1 Rural settlements
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Rural settlements are communities located in countryside areas where people are mainly
engaged in agriculture, fishing, or other primary activities. They are usually smallin size,
with dispersed or clustered housing patterns. Rural settlements often depend on natural
resources and are influenced by physical features such as soil fertility, water availability
and climate.

Fillin the blank: Communities located in countryside areas where people are mai
engaged in agriculture are called

CLUSTRED
DISPERSED LINEAR or NUCLECATED

Figure 3.2 f rtNetRement patterns

3.2.2 Urban se e@

are large, densely populated areas where people engage in secondary
h as industry, trade, and services. They are characterised by

arvices are called

-
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Plate 3.2 Features of an urban settlement

3.2.3 Factors influencing settlement distribution

Settlement distribution is influenced by both physical factors (climate, soil, water, relief)
and human factors (economic opportunities, transport, political stability). For example,
fertile plains attract farming communities, while coastal areas encourage trade and fishing
settlements. Settlement patterns therefore reflect the interaction between environment
and human needs.

Fill in the blank: Fertile plains attract farming communities, while coastal areas encourage
settlements.
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Physical Factors (Natural)

Human Factors (Social/Economic)

Water Supply: Proximity to rivers or
lakes for drinking, hygiene, and
transport.

Economic Opportunities: Availability of jobs
in industry, commerce, or services.

Relief & Topography: Flat land is
easier to build on and farm than steep
mountains.

Transport Links: Proximity.to roads,
railways, and ports for trade and movement.

Climate: Temperate climates are
preferred over extreme heat or cold.

Political Stability: People settle in areas with
security and good governance.

Soil Quality: Fertile land attracts
agricultural settlements.

Social Services: Access to schools,
healthcare, and cultural amenities.

Natural Resources: Presence of
minerals, timber, or fuel sources.

Historical Significance: Existing
infrastructure and heritage often keep
populations in place.

Box 3.2 Factors influencing settlement distribution

Pilot questions 3.2

Sy Al

Define rural settlements and give one example.

State two characteristics of urban settlements.

Explain one physical factor that influences settlement distribution.

Identify. one human factor that influences settlement distribution.
Comparerural and urban settlements in terms of activities and population size.

3.3 Economic Activities and Resource Use
3.3.1 Agriculture and farming systems
ol
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Agriculture is the primary economic activity in many regions, involving crop cultivation and
livestock rearing. Farming systems vary depending on climate, soil, and technology.
Examples include subsistence farming, commercial farming, mixed farming, and

plantation agriculture. Agriculture provides food, raw materials, and employment, makin
it central to human survival and economic growth.

Fillin the blank: Farming systems that produce crops mainly for family consumption are
called farming.

Vo N
GLOBAL FARMING SYSTEMS

Figure 3.3 Types of farming systems
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3.3.2 Industry and manufacturing

Industry and manufacturing involve the processing of raw materials into finished goods.
Industries may be classified as cottage (small-scale, home-based), light (consumer
goods), or heavy (machinery, steel, chemicals). Industrial activities depend on factors
such as raw material availability, energy supply, transport, and markets. They contribute to
economic development by creating jobs and producing goods for domestic and
international use.

Fillin the blank: Industries that produce machinery, steel, and chemicals are classified as
industries.

Plate 3.3 Industrial and manufacturing activities

-
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3.3.3 Trade and services

Trade refers to the exchange of goods and services, while services include activities such
as education, health care, banking, and tourism. Trade may be local, regional, or
international, depending on the scale of exchange. Services support economic activities by
meeting social needs and facilitating development. Together, trade and services form the
backbone of modern economies.

Fillin the blank: The exchange of goods and services across countries is called

trade.

Importance of Trade and Services in Economic Development

Trade (the exchange of goods) and services (the tertiary sector) act as the engine for
modern economic advancement by connecting local markets to global networks.

1. Wealth Generation & GDP Growth

Foreign Exchange: Exporting goods and services allows a country to accumulate
foreign currency, which is essential forimporting technology and paying off
international debt.

Multiplier Effect: Growth in services (like banking.or transport) supports other
industries, creating a chain reaction of economic activity.

2. Employment & Skill Diversification

Job Creation: The service sector is often more labor-intensive than modern
automated manufacturing, providing awide range of jobs from retail to high-tech
software engineering.

Human Capital: A service-based economy encourages education and
professional training, leading to.a more skilled and adaptable workforce.

3. Infrastructure Development

Connectivity: International trade necessitates the building of high-quality ports,
airports, and telecommunications, which benefit the entire population, not just
businesses.

Urbanization: Service hubs often lead to the growth of cities, which can provide
more efficient access to healthcare and education.

4. Global Integration & Innovation

Comparative Advantage: Trade allows countries to specialize in what they do
best, leading to greater global efficiency and lower costs for consumers.

Technology Transfer: Engaging in international trade often leads to the
"importing" of new ideas, management styles, and technical innovations.

-
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Box 3.3 Importance of trade and services
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Pilot questions 3.3

Define agriculture and list two types of farming systems.
Differentiate between light and heavy industries.

State two factors influencing industrial location.

Explain the role of services in supporting economic activities.
Give one example of international trade and its importance.

apoN=

3.4 Interaction Between Physical Features and Human Activities

3.4.1 Influence of climate and landforms on human activities

Climate and landforms strongly influence human activities. For example, fertile plains
with moderate climates encourage farming, while mountainousregions may limit
agriculture but promote tourism and mining. Coastal areas support fishing and trade, while
deserts restrict settlement but may encourage nomadic lifestyles. Thus, physical features
shape the type and distribution of human activities.

Fillin the blank: Fertile plains with moderate climates encourage as a major
human activity.

CLIMATE f ~
. 7") MINING . FARMING
Tl Rescurcg Accessibilty, o Crop Suitablity,
Temperature, Rainfall, Exiraction Difficulty Imgation
Seasons o @
a — HUMAN FEEDBACK
~— ACTIVITIES LoOP

LANDFORMS

A
A A g TRADE 7% TOURISM 3]
o -
Topography, Sail Type. ‘ ¢ =% Transportation Routes,

Resorts, Recreation,
Port Development Scenery

A, )

Water Bodies

Figure 3.4 Influence of climate and landforms on human activities

3.4.2 Human modification of the environment

-
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Humans often modify the environment to suit their needs. Examples include building

dams for water supply and electricity, clearing forests for agriculture, and constructing
roads and cities. While these modifications support development, they may also cause
environmental problems such as deforestation, soil erosion, and pollution.

Fillin the blank: Building dams, clearing forests, and constructing roads are examples of
human of the environment.

Plate 3.4 Human modification of the environment

3.4.3 Case studies of human-environment interaction
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Case studies provide concrete examples of how humans interact with their environment.
For instance, terrace farming in mountainous regions shows adaptation to steep slopes,
while coastal city flood management demonstrates responses to environmental hazards.
These case studies highlight both the benefits and challenges of human-environment
interaction.

Fillin the blank: Terrace farming in mountainous regions is an example of human

to steep slopes.

Theme Case Study Key Interaction

Modification to the near-disappearance of the sea and local

The Aral Sea, Diversion of rivers for cotton irrigation leading

Central Asia .
climate change.

. Building "steps'into mountainsides to create
Terrace Farming

Adaptation in the Andes flat land for crops and manfage water runoff in
steep terrain.
Deforestation for cattle ranching and soy
The Amazon . .
Impact . . farming; affecting global carbon cycles and
Rainforest, Brazil .. .
local biodiversity.
Management The [(ta Viggks, dejorp:gtljs’::)ca:sfeif[Ev?/nldi:arlziz:lsf{zﬁr:zin
g Netherlands g P ying g
sea levels and storm surges.
Resourcé The Sahel Region, Dfesertlflcgtlon cagsed by overgrazmg an.d
. climate shifts, forcing changes in nomadic
Use Africa

lifestyles.

Box 3.4 Examples of human-environment interaction case studies

Pilot questions 3.4

1.
2.
3.

-
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Explain how climate influences farming activities.
State one way mountainous regions affect human activities.
Give two examples of human modification of the environment.
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4. Define case studies in the context of human—-environment interaction.
5. Describe one example of adaptation to environmental challenges.

3.5 Challenges and Adaptations in Human-Environment
Relations

3.5.1 Environmental challenges (floods, droughts, deforestation)

Human activities and natural processes often create environmental challenges. Floods
may occur in river valleys and coastal areas, droughts affect arid and semi-arid regions,
while deforestation results from clearing forests for farming or settlement. These
challenges disrupt human life, reduce resource availability, and threaten sustainability.

Fillin the blank: Clearing forests for farming or settlement is known as
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Rainhall & Soil Moi
AMBRE] I \Reduced ainhall & Soi Monsture\

FLOODS DROUGHTS

.\ Ny

~__~

Harder Soil, More Runoff /‘

Displaced Populations
GLOBALIMPACTS | —

1. Biodivissity Loss
2. Food Scaraty

3. Climate Change
Acceleration

Figure 3.5 Environmental challenges affecting human activities

3.5.2 Human adaptations and coping strategies

Humans develop adaptations and coping strategies to deal with environmental
challenges. Examples include building flood control systems, practicing irrigation in dry
areas, and reforestation to restore degraded land. Adaptations help communities survive
and thrive despite difficult conditions.

Fillin'the blank: Building flood control systems and practicing irrigation are examples of
human strategies.

-
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3.5.3 Sustainable practices for future development

Sustainable practices ensure that human activities meet present needs without
compromising future generations. Examples include renewable energy use, conservation
of forests, sustainable farming, and waste recycling. These practices balance
development with environmental protection, promoting long-term survival and prosperity.

Fillin the blank: Human activities that meet present needs without compromising future
generations are called practices.
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Category Sustainable Practice Examples

Green Belts: Maintaining areas of open land around cities to
prevent sprawl.
Urban Planning
15-Minute Cities: Designing neighborhoods where all essentials
are within a short walk or bike ride.

Decentralized Grids: Using local solar and wind'cooperatives
rather than far-away fossil fuel plants.

Energy Systems
Passive Design: Building structures that use natural sunlight and
ventilation to reduce energy needs:
Xeriscaping: Landscaping with'slow-growing, drought-tolerant
Water plants to.conserve water.
Management

Permeable Paving: Using materials for roads and sidewalks that
allow rainwater to soak into the ground.

Agroforestry: Integrating trees and shrubs into crop and livestock
systems to improve biodiversity.
Agriculture
Regenerative Farming: Techniques that restore soil health and
capture carbon.

Circular Economy: Designing products so they can be fully

Waste & repaired, reused, or recycled back into the system.

Econom .. - . .
y Urban Mining: Reclaiming raw materials from spent electronics

and buildings.

Box 3.5 Examples of sustainable practices for future development

Pilot questions 3.5

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



Define deforestation and explain one of its effects.

State two environmental challenges faced by human communities.

Give one example of a coping strategy used in dry regions.

Explain the importance of sustainable practices for future development.
Identify two examples of sustainable practices.

abrowb=

Series Summary

This Series has examined the relationship between geographic features and human
activity patterns, showing how natural landscapes shape human life and how human
actions, in turn, transform the environment. Beginning with major physical features, you
studied mountains, plains, valleys, rivers, lakes, and coastal areas, noting their
characteristics and importance. You then explored human settlement patterns,
distinguishing between rural and urban settlements and identifying factors influencing
their distribution. The Series also covered economic activities such as agriculture,
industry, and trade, before moving on to the interaction between physical features and
human activities, illustrated through case studies. Finally, you considered environmental
challenges, human adaptations, and sustainable practices for future development.

By completing this Series, you should now be able to describe major physical features,
analyse settlement patterns, explain economic activities, evaluate human-environment
interactions, and assess environmental challenges alongside sustainable practices. These
abilities, expressed in the Series Learning Outcomes, ensure that you can critically
connect physical geography with.human activity, demonstrating how environments and
societies continuously shape one another.

Glossary of Terms

¢ /Mountains and highlands: Elevated landforms rising prominently above their
surroundings, influencing climate, vegetation, and human activities.

e Plains: Broad, flat areas of land, often fertile and suitable for agriculture and
settlement.

o Valleys: Low-lying areas between hills or mountains, usually formed by river
erosion and often supporting farming.

e Rivers: Flowing bodies of water that provide irrigation, transport, hydroelectric
power, and domestic use.

o Lakes: Natural water bodies that serve as reservoirs, support fishing, and influence
local climate.

-
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e Coastal features: Landforms along the coast such as beaches, deltas, and
estuaries, important for trade, tourism, and settlement.

¢ Rural settlements: Communities located in countryside areas, mainly engaged in
agriculture or other primary activities.

« Urban settlements: Large, densely populated areas where people engage in
industry, trade, and services.

e Settlement distribution: The spatial arrangement of human settlements,
influenced by physical and human factors.

o Agriculture: The cultivation of crops and rearing of livestock, providing food, raw
materials, and employment.

o Farming systems: Different methods of farming such as subsistence; commercial,
mixed, and plantation agriculture.

¢ Industry and manufacturing: Economic activities involving the processing of raw
materials into finished goods.

¢ Trade: The exchange of goods and services, which.-may.be local, regional, or
international.

e Services: Activities such as education, health care; banking, and tourism that
support economic and social development.

o Climate: The long-term weather conditions of a region, influencing human activities
and settlement.

o Human modification of the environment: Changes made by humans to suit their
needs, such as building dams, clearing forests, or constructing roads.

e Case studies: Detailed accounts of specific examples that illustrate human-
environment interaction.

e« Environmental challenges: Problems such as floods, droughts, and deforestation
that affect human activities and sustainability.

e Adaptations and coping strategies: Methods developed by humans to survive
environmental challenges, such as irrigation or flood control.

e Sustainable practices: Human activities that meet present needs without
compromising the ability of future generations to meet theirs.

Concept Check Questions [Series 3]
Objective Questions

1. | Elevated landforms that rise prominently above their surroundings are called:
a) Plains
b) Valleys
c) Mountains
d) Lakes
(Linked to SLO 4.1)
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2. Broad, flat areas of land that are often fertile and suitable for agriculture are known
as:
a) Highlands
b) Plains
c) Coastal features
d) Deserts
(Linked to SLO 4.1)
3. Large, densely populated areas where people engage in industry, trade, and
services are called:
a) Rural settlements
b) Urban settlements
c) Valleys
d) Forests
(Linked to SLO 4.2)
4. Industries that produce machinery, steel, and chemicals are classified as:
a) Cottage industries
b) Heavy industries
c) Light industries
d) Service industries
(Linked to SLO 4.3)
5. Human activities that meet present needs without compromising future
generations are called:
a) Adaptations
b) Sustainable practices
c) Settlement distribution
d) Economic activities
(Linked to SLO 4.5)

Short-Answer Questions

6 Define plains and explain why they are suitable for agriculture. (Linked to SLO 4.1)
7. Identify two differences between rural and urban settlements. (Linked to SLO 4.2)

8 State two factors that influence the location of industries. (Linked to SLO 4.3)

9. Give one example of human modification of the environment and explain its impact.
(Linked to SLO 4.4)

10. Suggest one coping strategy used by humans to deal with drought. (Linked to SLO
4.5)

Long-Answer Questions

11. Analyse the importance of mountains, plains, and rivers in shaping human
activities. (Linked to SLO 4.1)

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



e Basicresponse: Learners should describe how mountains influence tourism and
mining, plains support farming, and rivers provide water and transport.

¢ Value-added response: Outstanding learners may evaluate how these features
create regional economic specialisations, compare across regions, and propose
sustainable use strategies.

12. Compare rural and urban settlement patterns, highlighting their characteristics and
factors influencing distribution. (Linked to SLO 4.2)

e Basicresponse: Learners should explain that rural settlements are small and
agriculture-based, while urban settlements are large and industry-based.

e Value-added response: Outstanding learners may analyse how physicaland
human factors interact to shape settlement distribution, and discuss challenges
such as urbanisation or rural depopulation.

13. Evaluate the role of agriculture, industry, and trade in economic development.
(Linked to SLO 4.3)

e Basicresponse: Learners shoulddescribe agriculture as providing food, industry
as producing goods, and trade as facilitating exchange.

« Value-added response: Outstanding learners may assess interdependence among
these activities, discuss globalisation impacts, and propose strategies for balanced
development.

14. Discuss how climate and landforms influence human activities, using case studies
to illustrate adaptation. (Linked to SLO 4.4)

¢ Basicresponse: Learners should explain that climate affects farming, landforms
influence tourism and mining, and case studies show adaptation such as terrace
farming.

e Value-added response: Outstanding learners may critically evaluate multiple case
studies, highlight environmental challenges, and propose innovative adaptation
strategies.

15. Assess environmental challenges such as floods, droughts, and deforestation, and
propose sustainable practices for future development. (Linked to SLO 4.5)

e Basicresponse: Learners should identify floods, droughts, and deforestation as
challenges, and suggest practices like irrigation, reforestation, and renewable
energy.

e Value-added response: Outstanding learners may analyse long-term impacts of
these challenges, evaluate current policies, and propose integrated sustainable
development frameworks.
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Answers to Concept Check Questions [Series 3]
Objective Questions

c) Mountains

b) Plains

b) Urban settlements

b) Heavy industries

b) Sustainable practices

I

Short-Answer Questions

6. Plains are broad, flat areas of land; they are suitable for agriculture because of fertile

soils and accessibility.

7. Rural settlements are small, agriculture-based, and dispersed; urban settlements are
large, industry-based, and densely populated.

8. Factors include raw material availability and access to markets.

9. Example: Building dams modifies rivers; impact includes water supply and electricity
but may cause displacement.

10. Practicingirrigation is a coping strategy for drought.

Long-Answer Questions

11. Basic response: Mountains support tourism/mining, plains support farming, rivers
provide water and transport.

Value-added response: Evaluate how these features shape regional economies, compare
across regions, and propose sustainable management.

12. Basic response: Rural settlements are small and agriculture-based; urban
settlements are large.and industry-based.

Value-added response: Analyse.interaction of physical and human factors, discuss
urbanisation challenges and rural depopulation.

13. Basicresponse: Agriculture provides food, industry produces goods, trade
facilitates exchange.

Value-added response: Assess interdependence, discuss globalisation impacts, propose
balanced development strategies.

14. Basic response: Climate affects farming, landforms influence tourism/mining,
case studies show adaptation like terrace farming.

Value-added response: Critically evaluate multiple case studies, highlight challenges,
propose.innovative adaptation strategies.

15. Basic response: Floods, droughts, and deforestation are challenges; sustainable
practices include irrigation, reforestation, renewable energy.

Value-added response: Analyse long-term impacts, evaluate policies, propose integrated
sustainable development frameworks.
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References and Attributions [Series 3]

This section provides references and attributions for the instructional content and
illustrations used in Series 3: Geographic Features and Human Activity Patterns. Entries
are presented in APA style for clarity and consistency.

Textual References

e GEO 205 Field Course document (Course outline provided).

e OER Commons. (n.d.). Geography resources. Retrieved from
https://www.oercommons.org

e OpenTextbook Library. (n.d.). Geography and environmental studies. Retrieved
from https://open.umn.edu/opentextbooks (open.umn.edu in Bing)

Illustrations
Figure 3.1 Mountains and their features

e Al-generated prompt: "Generate a labelled diagram of a mountain showing peak,
slope, and valley."

e Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "diagram of mountain features geography OER".

Plate 3.1 Plains and valleys supporting agriculture

o Al-generated prompt: "Generate an image of a fertile plain with farms and a river
valley."

o Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "plains and valleys agriculture geography OER
image".

Box 3.1 Importance of rivers, lakes, and coastal features

o | Al-generated prompt: "Generate a text box listing the importance of rivers, lakes,
and coastal features."

e Attribution: Microsoft Copilotimage generation tool.

e . Suggested OER search string: "importance of rivers lakes coastal features
geography OER examples".

Figure 3.2 Types of rural settlement patterns

¢ Al-generated prompt: "Generate a diagram showing dispersed, linear, and clustered
rural settlement patterns.”
e Attribution: Microsoft Copilotimage generation tool.
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e Suggested OER search string: "types of rural settlement patterns geography OER
diagram".

Plate 3.2 Features of an urban settlement

e Al-generated prompt: "Generate an image of a busy urban settlement with tall
buildings, roads, and industries."

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "urban settlement features geography OER image".

Box 3.2 Factors influencing settlement distribution

o Al-generated prompt: "Generate a text box listing physical and human factors
influencing settlement distribution."”

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "factors influencing settlement distribution
geography OER examples".

Figure 3.3 Types of farming systems

o Al-generated prompt: "Generate a diagram showing subsistence, commercial,
mixed, and plantation farming systems."

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "types of farming systems geography OER diagram".

Plate 3.3 Industrial and manufacturing activities

o Al-generated prompt: "Generate an image of a factory with machinery and workers
engaged in production."

o Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "industry and manufacturing geography OER image".

Box 3.3 Importance of trade and services

o Al-generated prompt: "Generate a text box listing importance of trade and services
in.economic development.”

e Attribution: Microsoft Copilot image generation tool.

e  Suggested OER search string: "importance of trade and services geography OER
examples".

Figure 3.4 Influence of climate and landforms on human activities

e Al-generated prompt: "Generate a diagram showing how climate and landforms
influence farming, tourism, mining, and trade."
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e Attribution: Microsoft Copilotimage generation tool.
e Suggested OER search string: "influence of climate and landforms on human
activities geography OER diagram".

Plate 3.4 Human modification of the environment

e Al-generated prompt: "Generate an image showing a dam, farmland created by
deforestation, and a highway cutting through a forest."

e Attribution: Microsoft Copilotimage generation tool.

e Suggested OER search string: "human modification of environment geography OER
image".

Box 3.4 Examples of human-environment interaction case studies

o Al-generated prompt: "Generate a text box listing examples of human-environment
interaction case studies."

e Attribution: Microsoft Copilotimage generation tool.

¢ Suggested OER search string: "case studies human environment interaction
geography OER examples".

Figure 3.5 Environmental challenges affecting human activities

o Al-generated prompt: "Generate a diagram showing floods, droughts, and
deforestation as environmental challenges."

o Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "environmental challenges floods droughts
deforestation geography OER diagram".

Plate 3.5 Human adaptations to environmental challenges

o Al-generated prompt:"Generate an image showing irrigation systems in a dry area
and flood barriers in a river valley."

o Attribution: Microsoft Copilotimage generation tool.

o | Suggested OER search string: "human adaptations coping strategies floods
droughts geography OER image".

Box 3.5 Examples of sustainable practices for future development

e  Al-generated prompt: "Generate a text box listing examples of sustainable practices
for future development."”

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "examples of sustainable practices geography OER".
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Course Code: GEO 205
Course Title: Field Course

Course Units: 3 Units
Series 4: Man-Environment Interactions and Urban Geography

Series Outline

4.1 Foundations of Man-Environment Interactions

¢ 4.1.1 Human dependence on physical environment
e 4.1.2 Human modification of natural systems
e 4.1.3 Reciprocal impacts between humansand environment

4.2 Environmental Challenges and Human Responses

e 4.2.1 Natural hazards (floods, droughts, earthquakes)
e 4.2.2 Human-induced challenges (pollution, deforestation, climate change)
e 4.2.3 Adaptation and mitigation strategies

4.3 Urban Geography: Concepts and Patterns

e 4.3.1 Characteristics of urban areas
e 4.3.2 Urbanisation and growth trends
e 4.3.3 Spatial patterns of cities

4.4 Urban Functions and Land Use

¢ 4.4.1 Economic, social, and political functions of cities
e  4.4.2 Models of urban land use (Burgess, Hoyt, Harris—Ullman)
e 4.4.3 Case studies of land use planning

4.5 Sustainable Urban Development

e 4.5.1 Challenges of urbanisation (congestion, housing, waste management)
e 4.5.2 Smartcities and green infrastructure
o 4.5.3Policies for sustainable urban futures
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Introduction

This Series explores the dynamic relationship between humans and their environment,
focusing on how societies depend on, modify, and adapt to natural systems. It highlights
both natural and human-induced environmental challenges, and the strategies
communities employ to cope with them.

The second half of the Series introduces urban geography, examining the growth,
functions, and spatial organisation of cities. Learners will study classical models of urban
land use, evaluate case studies, and consider the challenges posed by rapid urbanisation.
The Series concludes with sustainable urban development, emphasising policies and
practices that balance growth with environmental stewardship.

Series Learning Outcomes

Upon completing this Series, you should be able to:

e SLO 4.1 explain foundations of man-environment interactions and reciprocal
impacts,

¢ SLO 4.2 analyse environmental challenges and human responses,

e SLO 4.3 describe concepts'and patterns.of urban geography,

e SLO 4.4 evaluate urban functions and land use models,

e SLO 4.5 assess challenges of urbanisation and propose sustainable urban
development strategies.

4.2 Environmental Challenges and Human Responses

4.2.1 Natural hazards (floods, droughts, earthquakes)

Natural hazards are extreme events that occur due to natural processes and can disrupt
human life.

e  Floods often occur inriver valleys and coastal areas, damaging property and
displacing communities.

e Droughts affect arid and semi-arid regions, reducing water supply and agricultural
productivity.

o Earthquakes result from tectonic movements, causing destruction of
infrastructure and loss of life.
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Fillin the blank: Extreme events that occur due to natural processes and disrupt human
life are called

NATURAL HAZARDS

FLOODS JIROUI EARTHQUAKES

- Excessive Rainfall - Prolonged Dry Spells - Tectonic Plate Movement
- River Owerfow - Water Scaratty - Ground Shaking
- Coastal Imundation - Crop Failure - Tsunsamis (Coastal)

> Impacts: Displagement, Infrastrcture Damage, Economic Loss <

OPEN EDUCATIONAL RESORCE - GEOGRAPHY

Figure 4.1 Examples of natural hazards

4.2.2 Human-induced challenges (pollution, deforestation, climate
change)

Human activities often create environmental challenges.

o Pollution from industries and vehicles contaminates air, water, and soil.
o Deforestation results from clearing forests for farming or settlement, leading to
biodiversity loss.
o Climate change arises from greenhouse gas emissions, causing rising
temperatures, sea-level rise, and extreme weather.
F)
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Fillin the blank: Clearing forests for farming or settlement is known as

GLOBAL ENVIRONMENTAL IMPACTS

POLLUTION CLIMATE CHANGE
4 ¢

[ Rising Temperatures iy
JANUARY 26,2026 B B Wathe | W)

Plate 4.1 Human-induced environmental challenges

4.2.3 Adaptation and mitigation strategies
Communities respond to environmental challenges through adaptation and mitigation.
o
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e Adaptation involves adjusting to conditions, such as building flood barriers,
practicing irrigation, or constructing earthquake-resistant buildings.

¢ Mitigation involves reducing causes, such as adopting renewable energy,
reforestation, and reducing emissions.

Together, these strategies help societies cope with hazards and promote
sustainability.

Fillin the blank: Building flood barriers and practicing irrigation are examples of human
strategies.

grid efficiency.

Mitigation (Reducing the Adaptation (Managing the
Sector
Cause) Impact)
Transitioning to solar, wind, and Building "micro-grids" that can
Energy geothermal power; improving function independently during

extreme weather events.

Agriculture

Using "carbon-smart" farming
(no-till) to keep $CO_2%in the

soil.

Planting drought-resistant crop
varieties (e.g., millet or sorghum).

Expanding public transit and

natural carbon storage.

Using permeable pavement and
Urban . . " "
bike lanes to reduce vehicle green roofs" to manage urban
Areas . N
emissions. flash floods.
Coastal Protecting seagrasses and Constructing sea walls or restoring
Zones mangroves which act as wetlands to buffer against storm
massive carbon sinks. surges.
Reforestation and stopping Using prescribed, controlled burns
Forestry illegal logging to preserve to prevent catastrophic,

uncontrollable wildfires.

Box 4.1 Examples of adaptation and mitigation strategies

Pilot questions 4.2
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Define natural hazards and give two examples.

Explain one human-induced environmental challenge and its impact.

State one adaptation strategy used to cope with floods.

Suggest one mitigation strategy to reduce climate change.

Compare adaptation and mitigation strategies in responding to environmental
challenges.

abrowb=

4.3 Urban Geography: Concepts and Patterns
4.3.1 Characteristics of urban areas

Urban areas are large, densely populated settlements where people engage in industry,
trade, and services. They are characterised by infrastructure such as roads, schools,
hospitals, and industries. Urban areas often serve as centres.of administration,
commerce, and culture.

Fillin the blank: Large, densely populated settlements with infrastructure and services are
called
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URBAN AREA CHARACTERITICS

Source: Open Educational Resources (OER) - Geography.

0] (€]
S22
00 O

ela C
POPULATION INFRASTRCTURE ECONOMIC
DENSITY & SERVICES ACTIVITIES
» High Concentration « Advanced Transportation « Dominance of Secondary
of People (Roads, Rail) & Tertatiy Sectors
» Diverse Communities « Utilities (Water, » Manufacturing &
Electricity, Internet) Technology Hubs
* Public Services (Hospitals) * Retail & Financial Services
« Public Services %
Schools)
—

Innovation, Job Creation, Cultural Hubs

Figure 4.2 Characteristics of urban areas

4.3.2 Urbanisation and growth trends

Urbanisation is the process by which rural populations migrate to towns and cities,
leading to growth in urban areas. Growth trends vary across regions, with rapid
urbanisation in developing countries and slower growth in developed nations. Urbanisation
is driven by industrialisation, employment opportunities, and better social services.

Fillin the blank: The process by which rural populations migrate to towns and cities is
called

)
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4

Plate 4.2 Urbanisation andgrowth trends

4.3.3 Spatial patterns of cities

Cities exhibit spatial patterns based on land use, transport networks, and socio-economic
factors. Common patterns include concentric zones, radial growth along transport routes,
and multiple nuclei reflecting diverse functions. Understanding these patterns helps
planners manage urban growth and development.

Fillin the blank: Cities that grow outward in rings from a central business district follow the
model.

)
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Spatial

Description & Characteristics
Pattern

Developed in rings radiating out from a Central Business District
(CBD). Older housing is near the center, with newer suburbs onthe
edge.

Concentric
Zone

Land use develops in wedge-shaped sectors along main transport

Sector Model routes (roads, rails) radiating from the CBD.

A city with more than one center (node) around which activities

MNUJES: revolve. Complex cities often have specialized hubs like ports or
universities.
Gridiron Streets are laid out at right angles to each other. Common in many
Pattern North American and planned cities forease of navigation.
Linear The city develops along.a major geographical feature, such as a
Pattern coastline, a. narrow valley, or a primary highway.

Box 4.2 Examples of spatial patterns of cities

Pilot questions 4.3

Define urban areas and state two of their characteristics.

Explain the meaning of urbanisation.

Identify one factor driving urbanisation.

Describe one spatial pattern of cities.

Compare urbanisation trends in developing and developed countries.

Sy Al

4.4 Urban Functions and Land Use

4.4.1 Economic, social, and political functions of cities
Cities perform multiple functions:

« Economic functions: centres of trade, industry, and finance.
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¢ Social functions: provision of education, health care, and recreation.
e Political functions: centres of governance and administration.
These functions make cities vital for national development.

Fillin the blank: Centres of governance and administration are examples of
functions of cities.

A i

ECONOMIC SOCIAL POLITICAL
FUNCTIONS i FUNCIIRONS ' ) FUNCTIONS
- , * Education & Researc * Government & Adminstration
* Preduction & Manufacturing « Healthcere Seritces i Bt
: T.r o & Sammaros + Healthcare Services « Diplomancy & Policy
SiIcis Fiohe + Cultural & Recreation - Public Services

« Innovation & Technology « Residential Centers

=4 @

Figure 4.3 Functions of cities

4.4.2 Models of urban land use (Burgess, Hoyt, Harris—Ullman)
Urban land use models explain how cities are organised:

o Burgess concentric zone model: cities grow outward in rings from the central
business district.

e Hoyt sector model: cities develop in sectors along transport routes.

e Harris—=Ullman multiple nuclei model: cities have several centres of activity.

Fillinthe blank: The model that explains city growth outward in rings is the
model.

-
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CLASSIC URBAN LAND USE MODELS (OER)
HARRIS-ULLMAN:
ZONE MULTIPLE NUCLEI

5. Comaurter Zone

r!_vansltlon Zang

S High-Class
Residentlal

4 Mig-Class
Residertiial

Sk Residentia\

Plate 4.3 Urban land use models

4.4.3 Case studies of land use planning

Case studies illustrate how cities manage land use. Examples include zoning laws to
separate residential and industrial areas, creation of green belts to limit sprawl, and

redevelopment of inner-city areas. These practices aim to balance growth, efficiency, and
sustainability.

-
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Fillin the blank: Laws that separate residential and industrial areas are called
laws.

Practice Description & Examples

Dividing land into specific areas where only certain
Zoning activities are allowed (e.g., residential, industrial,
commercial, or agricultural).

Protected areas of open land or "bufferzones" around
Greenbelts cities where building is restricted to prevent urban sprawl
and protect wildlife.

The rehabilitation of decaying or underutilized city areas
Urban Renewal (like old docklands) to provide new housing and business
opportunities.

Planning high-density residential and commercial spaces

Transit-Oriented within walking distance of public transport hubs to reduce

Development (TOD) car dependency.
Mixed-Use De§|gn|ng bqlldlngs or neighborhoods that combine
multiple functions—such as apartments located above
Development

retail shops and offices.

Requiring a formal study of how a proposed project will
affect the local ecosystem before construction is
permitted.

Environmental Impact
Assessments (EIA)

4.3 Examples of land use planning practices

Pilot questions 4.4

1. State three functions of cities.
2. Explain the Burgess concentric zone model.
3. Differentiate between the Hoyt sector model and the Harris—Ullman multiple nuclei

model.
P
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4. Give one example of land use planning practice.
5. Discuss why land use planning is important for sustainable urban development.

4.5 Sustainable Urban Development

4.5.1 Challenges of urbanisation (congestion, housing, waste
management)

Rapid urbanisation creates several challenges:

¢ Congestion: Overcrowded roads and public transport systems cause delays and
pollution.

e Housing: Shortages lead to informal settlements and slums.

« Waste management: Increased solid and liquid waste strains disposal systems,
leading to environmental hazards.

Fillin the blank: Overcrowded roads and public transport systems in cities are examples of
urban
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URBANISATION CHALLENGES

HOUSING WASTE

CONGESTION SHORTRAGES MANAGEMENT
« Traffic Jams * High Rent Prices « Landfill Overlow
* Longer Commutes * Overcvcooding « Pollution (Water, Soil)
* Air Pollution * Informal Settlements « Public Health Risks
| i
’{‘t w < 7 VHV

v \ 4 \ 4

IMPACT ON QUALITY OF LIFE
@ Stress

* Reduced Well-being
* Environnental Degraadation

FEEDBACK LOOP

OER Diagram for Geography Education

Figure 4.4 Challenges of urbanisation

4.5.2 Smart cities and green infrastructure

Smart cities use technology to improve efficiency, sustainability, and quality of life.
Examples include intelligent transport systems, energy-efficient buildings, and digital
governance.

Green infrastructure refers to environmentally friendly urban systems such as parks,

)
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green roofs, and sustainable drainage. These reduce pollution, improve resilience, and
enhance urban living.

Fillin the blank: Environmentally friendly urban systems such as parks and green roofs are
called infrastructure.

'

,‘)//‘///’.‘ ’ By = ; .
/";#. . ?,','“Q[

OPEN EDUCATIONAL RESORCE - GEOGR
Monday, January 26, 2026)

Plate 4.4 Smart cities and green infrastructure
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4.5.3 Policies for sustainable urban futures

Policies for sustainable urban development aim to balance growth with environmental
protection. Examples include:

e Promoting renewable energy and energy-efficient housing.

e Enforcing zoning laws and land use planning.

e Encouraging public transport and reducing car dependency.
e Expanding green spaces and recycling programmes.

Fillin the blank: Laws that regulate land use and separate residentialfrom industrial areas
are called laws.

Policy Frameworks for Sustainable Urban Futures
Sustainable urban development relies on an integrated approach where environmental,
social, and economic policies work together. Below are the key policy pillars:
1. Compact City & Land Use Policies
e Mixed-Use Development: Zoning that allows residential, commercial, and
recreational spaces to coexist, reducing the needfor long-distance travel.
o Brownfield Regeneration: Prioritizing the redevelopment of abandoned
industrial sites over building on "greenfield" (undeveloped) land.
e Urban Growth Boundaries: Implementing "green belts" or physical limits to
prevent urban sprawl andprotect surrounding ecosystems.
2. Sustainable Mobility & Transport
o Transit-Oriented Development (TOD): Focusing high-density housing and jobs
around high-quality public transport hubs.
e Active Transport Infrastructure: Policies that mandate the creation of safe,
interconnected cycling lanes and pedestrian-only zones.
o Public Transit Investment: Subsidizing electric bus fleets or Light Rail Transit
(LRT) toreduce reliance on private fossil-fuel vehicles.
3. Green Infrastructure & Climate Resilience
e Sponge City Concepts: Designing urban areas with permeable pavements and
"rain gardens" to naturally absorb stormwater and prevent flooding.
e Urban Greening Mandates: Requiring a minimum percentage of green space or
"green roofs" in new developments to combat the Urban Heat Island effect.
e Renewable Energy Integration: Policies providing incentives for solar-ready
buildings and community-based microgrids.
4. Social Equity & Inclusion
o« Affordable Housing Mandates: Ensuring a diverse range of income levels can
live within the city center to reduce socio-economic segregation.
e Slum Upgrading (In-situ): Instead of relocation, providing formal land tenure and
basic services (water, sanitation) to informal settlements.
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o Participatory Planning: Engaging local communities in the decision-making
process to ensure developments meet the actual needs of residents

Box 4.4 Policies for sustainable urban futures

Pilot questions 4.5

State three challenges of urbanisation.

Define smart cities and give one example of a smart city feature.
Explain the meaning of green infrastructure.

Identify two policies that promote sustainable urban development.
Discuss why sustainable urban futures are important for society.

abrown=

Series Summary

This Series explored the dynamic relationship between humans and their environment,
beginning with the foundations of man-environmentinteractions. You examined how
societies depend on natural systems, modify them to suit human needs, and experience
reciprocal impacts such as environmental degradation. The Series then addressed
environmental challenges, both.natural (floods, droughts, earthquakes) and human-
induced (pollution, deforestation, climate change), alongside adaptation and mitigation
strategies that communities employ to.cope with these pressures.

The second half of the Series focused on urban geography, introducing the characteristics
of urban areas, the process of urbanisation, and spatial patterns of cities. You studied the
economic, social, and political functions of cities, as well as classical models of urban
land use (Burgess, Hoyt, Harris—Ullman). Case studies of land use planning illustrated
practical approaches to managing growth. Finally, the Series concluded with sustainable
urban.development, highlighting challenges such as congestion, housing, and waste
management, and presenting solutions through smart cities, green infrastructure, and
policy frameworks. By completing this Series, you should nhow be able to explain man-
environment interactions, analyse environmental challenges, describe urban geography
concepts, evaluate land use models, and propose strategies for sustainable urban futures.

Glossary of Terms
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¢ Man-environment interactions: The dynamic relationship between humans and
their natural surroundings, including dependence, modification, and reciprocal
impacts.

o Natural hazards: Extreme events caused by natural processes such as floods,
droughts, and earthquakes that disrupt human life.

¢ Human-induced challenges: Environmental problems created by human
activities, including pollution, deforestation, and climate change.

o« Adaptation strategies: Adjustments made by humans to cope with environmental
challenges, such as irrigation, flood barriers, or earthquake-resistant buildings.

o Mitigation strategies: Actions taken to reduce the causes of environmental
problems, such as renewable energy use, reforestation, and emission reduction.

o Urban areas: Large, densely populated settlements characterised by
infrastructure, industry, trade, and services.

o Urbanisation: The process by which rural populations migrate to towns and cities,
leading to growth in urban areas.

o Spatial patterns of cities: The arrangement of land use and functions within cities,
often explained by models such as concentric zones; sectors, or multiple nuclei.

o Economic functions of cities: Activities related.to trade, industry, and finance that
make cities centres of economic development.

« Social functions of cities: Services such as education, health care, and recreation
provided within urban areas.

o Political functions of cities: Governance and administrative roles performed by
cities as centres of power.

o Burgess concentric zone model: A model explaining city growth outward in rings
from a central business district.

e Hoyt sector model: Amodel describing city development in sectors along transport
routes.

e Harris—-Ullman multiple nuclei model: A model showing cities with several centres
of activity rather thana single core.

e Land use planning: Organising urban space through zoning laws, green belts, and
redevelopment to balance growth and sustainability.

e Congestion: Overcrowding in urban transport systems and roads, leading to delays
and pollution.

o | Housing shortages: Lack of adequate housing in urban areas, often resulting in
informal settlements or slums.

o Waste management: Systems for handling solid and liquid waste in cities, often
strained by rapid urbanisation.

e Smart cities: Urban areas that use technology to improve efficiency, sustainability,
and quality of life.

e Green infrastructure: Environmentally friendly urban systems such as parks, green
roofs, and sustainable drainage.

« Sustainable urban development: Policies and practices that balance urban
growth with environmental protection to ensure long-term viability.
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Concept Check Questions
Objective Questions

1. Extreme events caused by natural processes that disrupt human life are called:
a) Human-induced challenges
b) Natural hazards
c) Adaptations
d) Mitigation strategies
(Linked to SLO 5.2)
2. The process by which rural populations migrate to towns and cities is known as:
a) Urbanisation
b) Industrialisation
c) Spatial planning
d) Political centralisation
(Linked to SLO 5.3)
3. The Burgess model explains city growth outwardin:
a) Sectors
b) Rings
c) Multiple nuclei
d) Corridors
(Linked to SLO 5.4)
4. Environmentally friendly urban systems such as parks and green roofs are called:
a) Smart cities
b) Green infrastructure
c) Zoning laws
d) Urban sprawl
(Linked to SLO5.5)
5. Centres of governance and administration are examples of functions of
cities.
(Linkedto SLO 5.4)

Short-Answer Questions

6 Define man-environment interactions and give one example. (Linked to SLO 5.17)
7 State two human-induced environmental challenges. (Linked to SLO 5.2)

8. Identify two characteristics of urban areas. (Linked to SLO 5.3)

9 Explain one difference between the Hoyt sector model and the Harris—Ullman
multiple nuclei model. (Linked to SLO 5.4)
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10. Suggest one policy that promotes sustainable urban development. (Linked to SLO
5.5)

Long-Answer Questions

11. Analyse the reciprocal impacts between humans and the environment, giving
examples of dependence and modification. (Linked to SLO 5.1)

e Basicresponse: Humans depend on the environment for resources and modify it
through activities like farming and dam construction.

o Value-added response: Outstanding learners may evaluate how thesg interactions
create long-term environmental consequences, discuss global examples, and
propose balanced approaches to resource use.

12. Evaluate natural and human-induced environmental challenges and explain how
communities respond. (Linked to SLO 5.2)

« Basicresponse: Natural hazards include floods and earthquakes; human-induced
challenges include pollution and deforestation. Communities respond through
adaptation (irrigation, flood barriers) and mitigation (renewable energy,
reforestation).

e Value-added response: Outstanding learners may critically assess effectiveness
of responses, compare regional strategies, and propose innovative solutions for
resilience.

13. Describe urbanisation trends and spatial patterns of cities, highlighting differences
between developing and developed countries. (Linked to SLO 5.3)

e Basicresponse: Urbanisation is rapid in developing countries and slower in
developedmnations. Cities grow in rings, sectors, or multiple centres.

e Value-added response: Outstanding learners may analyse causes of these
differences; evaluate impacts on infrastructure, and propose strategies for
managing urban growth.

14. Compare and contrast the Burgess concentric zone model, Hoyt sector model, and
Harris—Ullman multiple nuclei model. (Linked to SLO 5.4)

e Basic response: Burgess shows rings, Hoyt shows sectors along transport routes,
Harris—Ullman shows multiple centres.

e Value-added response: Outstanding learners may critique limitations of each
model, apply them to real-world cities, and suggest integrated approaches to land
use planning.
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15. Assess challenges of urbanisation and propose sustainable strategies for future
development. (Linked to SLO 5.5)

o Basicresponse: Challenges include congestion, housing shortages, and waste
management. Strategies include smart cities, green infrastructure, and zoning laws.

o Value-added response: Outstanding learners may evaluate policy effectiveness,
discuss global best practices, and propose innovative frameworks for sustainable
urban futures.

Answers to Concept Check Questions [Series 4]
Objective Questions

b) Natural hazards
a) Urbanisation
b) Rings

b) Green infrastructure
Political functions

abhobd

Short-Answer Questions

6. Man-environment interactions are the relationship between humans and their
environment; example: terrace farming.

7. Pollution and deforestation.

8. High population density and.developed infrastructure.

9. Hoyt shows growth in sectors along transport routes; Harris—Ullman shows multiple
centres of activity.

10. Promoting renewable energy or enforcing zoning laws.

Long-Answer Questions

11. Basic: Humans depend on environment for resources and modify it through farming
and construction.

Value-added: Evaluate global examples, long-term consequences, and propose balanced
approaches.

12. Basic: Natural hazards include floods and earthquakes; human-induced challenges
include pollution and deforestation.

Value-added: Critically assess effectiveness of responses, compare strategies, propose
innovative solutions.

13. Basic: Urbanisation is rapid in developing countries, slower in developed nations;
cities grow in rings, sectors, or multiple centres.

Value-added: Analyse causes, evaluate impacts, propose strategies for managing growth.
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14. Basic: Burgess shows rings, Hoyt shows sectors, Harris—Ullman shows multiple
centres.

Value-added: Critique limitations, apply to real-world cities, suggest integrated
approaches.

15. Basic: Challenges include congestion, housing shortages, waste management;
strategies include smart cities, green infrastructure, zoning laws.

Value-added: Evaluate policy effectiveness, discuss global best practices, propose
innovative frameworks.

Textual References

e OER Commons. (n.d.). Geography and environmental studies resources. Retrieved
from https://www.oercommons.org

e OpenTextbook Library. (n.d.). Urban geography and environmental challenges.
Retrieved from https://open.umn.edu/opentextbooks (open.umn.edu in Bing)

e Knox, P., & McCarthy, L. (2012). Urbanization: An.introduction to urban geography.
Pearson Education.

e Cutter, S. L. (2017). Hazards, 'vulnerability, and environmental justice. Routledge.

[llustrations
Figure 4.1 Examples of naturalhazards

o Al-generated prompt: "Generate a diagram showing floods, droughts, and
earthquakes as natural hazards."

o Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "natural hazards floods droughts earthquakes
geography OER diagram".

Plate 4.1 Human-induced environmental challenges

o | Al-generated prompt: "Generate an image showing pollution, deforestation, and
climate change impacts."

e Attribution: Microsoft Copilotimage generation tool.

e  Suggested OER search string: "pollution deforestation climate change geography
OER image".

Box 4.1 Adaptation and mitigation strategies

o Al-generated prompt: "Generate a text box listing adaptation and mitigation
strategies for environmental challenges."
e Attribution: Microsoft Copilotimage generation tool.
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o Suggested OER search string: "adaptation mitigation strategies geography OER
examples".

Figure 4.2 Characteristics of urban areas

e Al-generated prompt: "Generate a diagram showing features of urban areas such as
population density, infrastructure, and economic activities."

e Attribution: Microsoft Copilotimage generation tool.

e Suggested OER search string: "characteristics of urban areas geography OER
diagram".

Plate 4.2 Urbanisation and growth trends

o Al-generated prompt: "Generate an image showing a city expanding with new
housing and industries."

e Attribution: Microsoft Copilotimage generation tool.

e Suggested OER search string: "urbanisation growth trends geography OER image".

Box 4.2 Spatial patterns of cities

o Al-generated prompt: "Generate a text box listing examples of spatial patterns of
cities."

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "spatial patterns of cities geography OER examples".

Figure 4.3 Functions of cities

o Al-generated prompt: "Generate a diagram showing economic, social, and political
functions of cities."

o Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "functions of cities geography OER diagram".

Plate 4.3 Urban land use models

o Al-generated prompt: "Generate an image showing diagrams of Burgess, Hoyt, and
Harris—Ullman urban land use models."

e Attribution: Microsoft Copilotimage generation tool.

e  Suggested OER search string: "urban land use models Burgess Hoyt Harris Ullman
geography OER image".

Box 4.3 Land use planning practices

o Al-generated prompt: "Generate a text box listing examples of land use planning
practices."
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e Attribution: Microsoft Copilotimage generation tool.
o Suggested OER search string: "land use planning practices geography OER
examples".

Figure 4.4 Challenges of urbanisation

e Al-generated prompt: "Generate a diagram showing congestion, housing shortages,
and waste management challenges in cities."

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "urbanisation challenges congestion housing waste
management geography OER diagram".

Plate 4.4 Smart cities and green infrastructure

o Al-generated prompt: "Generate an image showing.a.smart city with green
infrastructure such as parks, solar panels, and efficient transport."

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "smart citiesi@reen infrastructure geography OER
image".

Box 4.4 Policies for sustainable urban futures

o Al-generated prompt: "Generate a text box listing policies for sustainable urban
futures."

o Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "policies for sustainable urban development
geography OER examples".

Concept Check Questions [Series 4]

Course Code: GEO 205
Course Title: Field Course

Course Units: 3 Units

Series 5: Cartography, Remote Sensing, and GIS Applications in
Field Study

Series Outline
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5.1 Foundations of Cartography

¢ 5.1.1 Meaning and importance of cartography
o 5.1.2 Elements of maps (scale, symbols, legend, orientation)
o 5.1.3 Types of maps (topographic, thematic, political, physical)

5.2 Principles of Map Reading and Interpretation

¢ 5.2.1 Understanding map scales and projections
e 5.2.2 Interpreting contour lines and relief features
¢ 5.2.3 Using maps for navigation and fieldwork

5.3 Remote Sensing in Geography

¢ 5.3.1 Definition and principles of remote sensing
¢ 5.3.2Types of sensors (optical, radar, thermal)
¢ 5.3.3 Applications in environmental monitoring and resource management

5.4 Geographic Information Systems (GIS)

e 5.4.1 Components of GIS (hardware, software, data, people, methods)
e 5.4.2 GIS data types (vector and raster)
e 5.4.3GIS applications in urban planning, disaster management, and field studies

5.5 Integrating Cartography, Remote Sensing, and GIS in Field Study

e 5.5.1 Field data collection methods
e 5.5.2 Combining maps, satellite imagery, and GIS analysis
o 5.5.3 Case studies of integrated field applications

Introduction

This Series introduces learners to the tools and techniques of cartography, remote
sensing, and GIS, which are essential for modern geographic field studies. It begins with
the foundations of cartography, exploring map elements, types, and theirimportance in
representing spatial information. Learners then study principles of map reading and
interpretation, including scales, projections, and relief features, which are critical for
navigation and analysis.

The Series progresses to remote sensing, explaining how satellites and sensors capture
data about the Earth’s surface. It highlights applications in environmental monitoring,
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resource management, and hazard assessment. The GIS section explores how spatial data
is stored, analysed, and visualised, with examples in urban planning and disaster
management. Finally, the Series integrates cartography, remote sensing, and GIS, showing
how these tools work together in field studies to provide comprehensive geographic
insights.

Series Learning Outcomes

By the end of this Series, you should be able to:

e SLO 5.1 explain the meaning, importance, and elements of cartography.

e SLO 5.2 apply principles of map reading and interpretation in fieldwork.

e SLO 5.3 describe remote sensing techniques and their applications.

e SLO 5.4 evaluate the components and uses of GIS in geography.

e SLOS5.5integrate cartography, remote sensing, and GIS for effective field study
applications.

5.1 Foundations of Cartography

5.1.1 Meaning and importance of cartography

Cartography is the science and art of making maps. It involves representing the Earth’s
surface visually to communicate spatial information. Maps are essential tools for
navigation, planning, resource management, and geographic research. Cartography
combines accuracy with designto make information both precise and easy to understand.

Fillin the blank: The science and art of making maps is called
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CARTOGRAPHY: THE ART & SCIENCE OF MAP MAKING

MEANING IMPORTANCE
@ Definition: % Navigation:
* Creating Maps & Charts » Guides Travel & Exploration
& Process: @@ Planning:

 Data Collection, Design, & Represetation * Urban Development & Resource
Environnental Studies

@ Communication:
* Visualizing Spatial Information

OPEN EDUCATIONAL RESORCE - GEOGRAPHY

Monday, January 26, 2026

Figure 5.1 Meaning and importance of cartography

5.1.2 Elements of maps (scale, symbols, legend, orientation)

Maps contain elements that make them useful and readable:

G

e Scale: Shows the ratio between map distance and real-world distance.
¢ Symbols: Represent features such asrivers, roads, and settlements.

e Legend: Explains the meaning of symbols used on the map.

¢ Orientation: Indicates direction, usually with a north arrow.
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Fillin the blank: The part of a map that explains the meaning of symbols is called the

MAP ELEMENTS

z>

W E

Orientation

Orientation S

Symbols

Map Symbols

LEGEND
M Forest

ﬁ Buildings
River Builgath

Scale: Tcm =500 m - - - Footpath
; I = Main Road

January 26,2026

%\ o Plate 5.1 Elements of maps

5.1.3 Types of maps (topographic, thematic, political, physical)

Maps can be classified into different types based on their purpose:

=
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o Topographic maps: Show relief features using contour lines.

e Thematic maps: Focus on specific themes such as population or climate.
¢ Political maps: Show boundaries of countries, states, and cities.

e Physical maps: Display natural features like mountains, rivers, and plains.

Fillin the blank: Maps that show relief features using contour lines are called

maps.

Map Type

Primary Purpose

Key Features

Physical Map

Shows natural
landscape
features.

Uses color and shading to identify mountains,
rivers, lakes, deserts, and plains.

Political Map

Shows human-

made boundaries.

Highlights borders‘between countries, states,
and provinces, as well as the locations of
major cities.

Topographic

Shows 3D terrain

Uses contour lines to indicate elevation and
the steepness of slopes. Essential for hiking

theme.

Map on a 2D surface. . .
and engineering.
. Focusesona Uses colors or symbols to show non-physical
Thematic - . . .
Map specific data data, such as population density, climate

zones, or economic resources.

Pilot questions 5.1

s Y |

-
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Box 5.1 Types of maps

Define cartography and explain its importance.
State four elements of maps.
Give one example of a thematic map.

Explain the difference between political and physical maps.
Describe how scale helps in map interpretation.




5.2 Principles of Map Reading and Interpretation

5.2.1 Understanding map scales and projections

Map scales show the relationship between distances on a map and actual distances on
the ground. They can be expressed as ratios (e.g., 1:50,000) or graphical bars.

Map projections are methods of representing the curved surface of the Earth on'a flat
map. Common projections include Mercator, Robinson, and Lambert, each with
advantages and distortions.

Fillin the blank: The method of representing the curved surface of the Earth on a flat map is
called a

-
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MAP SCALES AND PROJECTIONS

Source: Open Educational Resources (OER) - Geography

MAP SCALES

LARGE SCALE SMALL SCALE
(Small Area, (Large Area,
High Detail) Low Detail)

= 1:5,000 1:1,000,000
MAP PROJECTIONS

MERCATOR PETERS
PROJECTION PROJECTION PROJECTION

Figure 5.2 Map scales and projections

5.2.2 Interpreting contour lines and relief features

Contour lines represent elevation on maps. Close lines indicate steep slopes, while
widely spaced lines show gentle slopes. Relief features such as hills, valleys, and ridges
can be interpreted from contour patterns.

-
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Fillin the blank: On a map, close contour lines indicate slopes.

RELIEF FEATURES SHOWN BY CONTOUR LINES

VALLEY

GENTLE SLOPE

OER Diagram for Geography Education

Plate 5.2 Interpreting contour lines and relief features

5.2.3 Using maps for navigation and fieldwork
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Maps are vital tools for navigation and fieldwork. They help locate positions, plan routes,
and identify physical and human features. In field studies, maps guide data collection and
ensure accurate recording of spatial information.

Fillin the blank: Maps are vital tools for and fieldwork.
Navigation (Getting Around) Fieldwork (Data Collection)
Orientation: Using a compass rose and Plotting Observations: Marking specific
landmarks to determine your current locations where samples (soil, water, air)
position and heading. or data points‘are gathered.
Route Planning: Identifying the most Spatial Analysis: Identifying patterns or
efficient or safest path between two relationships between different features
points using topographical features. (e.g., proximity of pollution to a river).

Distance Estimation: Using map scales Ground Truthing: Comparing existing map

to calculate real-world distances.and data with real-life observations to verify
travel time. accuracy or note changes.
Hazard Avoidance: Identifying steep Boundary Mapping: Defining the specific
slopes, water bodies, or restricted areas study area to ensure consistent and
before starting a journey. accurate data boundaries.

Box 5.2 Uses of maps in navigation and fieldwork

Pilot questions 5.2

Define map scale and give one example.

Explain the meaning of map projection.

Statewhat close contour lines indicate.

Give two uses of maps in fieldwork.

Differentiate between steep and gentle slopes using contour lines.

Ey L8

5.3 Remote Sensing in Geography
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5.3.1 Definition and principles of remote sensing
Remote sensing is the process of collecting information about the Earth’s surface without
direct contact, usually through satellites or aircraft. It relies on detecting reflected or

emitted energy (such as visible light, infrared, or radar signals).

Fillin the blank: Collecting information about the Earth’s surface without direct contact is
called

PRINCIPLES REMOTE SENSING

4%
“

3. EARTH FEATURES
REFLECT ENERGY

1. SATELLITE 4. SENSORS DETECT REFLECTD
WITH SENSORS / REFLECTED ENERGY

5. DATA TRANSMITTED
& PROCESSED
(E.gl, into image)

.JANUARY 26, 2026 GEOGRAPHY OER DIAGRAM

Figure 5.3 Principles of remote sensing
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5.3.2 Types of sensors (optical, radar, thermal)

Remote sensing uses different sensors:

o Optical sensors: Detect visible and near-infrared light, producing images.similar to

photographs.
¢ Radar sensors: Use microwaves to penetrate clouds and provide surface details.

¢ Thermal sensors: Detect heat energy, useful for monitoring temperature and
vegetation stress.

Fillin the blank: Sensors that detect heat energy and monitor temperature are called
sensors.
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REMOTE SENSING SENSORS G
(GEOGRAPHY OER)

' X )

OPTICAL SENSORS RADAR SENSORS

THERMAL SEAT

X 4

Sunlight

(Visible Light,
Infarrred Microwave Signal Emitted Heat
Signal (Active) (Infarad)

1. Uses reflected light. 1. Transmits own signal 1. Measures heat energy
2. High-resolution images. 2. Sees through clouds/rain 2. Detects temperature changes
3. Examples: Landsat, Sentinel-2 3. Examples: TerraSAR-X, Sentinel-1 3. Examples: MODIS, Landsat (TIRS)

Plate 5.3 Types of sensors in remote sensing

5.3.3 Applications in environmental monitoring and resource
management

Remote sensing has wide applications:
e Monitoring deforestation and land use change.

)
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e Assessing crop health and agricultural productivity.
e Tracking natural hazards such as floods, droughts, and volcanic eruptions.
¢ Managing resources like water, minerals, and forests.

Fillin the blank: Remote sensing is widely used to monitor and land use change.

Applications of Remote Sensing in Geography
Remote sensing allows geographers to monitor the planet's "vital sighs" using the
electromagnetic spectrum, often seeing things invisible to the human eye:

o Environmental Monitoring: Tracking deforestation in the Amazon, measuring the
rate of glacial retreat in the Arctic, and monitoring the health of coralreefs
through sea surface temperature data.

e« Urban Development: Mapping urban sprawl, identifying "urban heatjislands,"
and analyzing changes in land use as cities expand into rural fringes:

e Agriculture & Soil: Assessing crop health using the NDVI (Normalized
Difference Vegetation Index) to detect moisture stress and mapping soil
moisture content for precision farming.

o Disaster Management: Real-time tracking of wildfire spread, predicting flood
paths using Digital Elevation Models (DEMs), and mapping volcanic ash clouds or
oil spills.

e Meteorology: Tracking cloud patterns and storm systems (like hurricanes) to
provide early warning systems and improve weather forecasting accuracy.

e Oceanography: Mapping the seafloor using sonar and monitoring ocean
currents, which are crucial for understanding global climate patterns like El Nifio.

Box 5.3 Applications of remote sensing

Pilot questions 5.3

Define remotesensing.

State three types of sensors used in remote sensing.

Explain'one advantage of radar sensors.

Give two applications of remote sensing in environmental monitoring.
Describe how thermal sensors are useful in agriculture.

s o -

5.4 Geographic Information Systems (GIS)

5.4.1 Components of GIS (hardware, software, data, people, methods)
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A Geographic Information System (GIS) is a framework for gathering, managing, and
analysing spatial data. Its components include:

e Hardware: Computers, servers, GPS devices.

o Software: GIS applications for mapping and analysis.

o Data: Spatial (maps, satellite images) and attribute (population, land use).
e People: Users who design, manage, and interpret GIS data.

e Methods: Procedures for collecting, processing, and analysing data.

Fillin the blank: The framework for gathering, managing, and analysing spatial data is
called

=

HARDWARE

THE FIVE
COMPONENTS
OF GIS e

SOFTWARE

Figure 5.4 Components of GIS
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5.4.2 GIS data types (vector and raster)

GIS uses two main data types:

Vector data: Represents features as points, lines, and polygons (e.g., cities, rivers,
boundaries).

Raster data: Represents continuous data as grids or pixels (e.g., elevation;
temperature, satellite imagery).

Fillin the blank: Data represented as grids or pixels in GIS is called

data.

VECTOR & RASTER DATA IN GIS

VECTOR DATA RASTER DATA

(@) Point (e.gl, Tree)

------- Polyline (egl, River) T

Polygon (e.gl, Park)

Value {ecg)
Resalution s Elevation, Temp)

Represents discrete features
Uses coordinates

Scales without pixelation

Represents continuous fields
Grid of pixels
Resolution dependent

Plate 5.4 GIS data types
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5.4.3 GIS applications in urban planning, disaster management, and field
studies

GIS has wide applications:

¢ Urban planning: Analysing land use, transport networks, and population
distribution.

« Disaster management: Mapping hazard zones, evacuation routes, and relief
centres.

o Field studies: Integrating maps, remote sensing, and survey data for analysis.

Fillin the blank: Mapping hazard zones and evacuation routes is an example of GIS use in
management.

Applications of GIS in Geography
1. Urban Planning
o Site Selection: Identifying optimal locations for new schools, hospitals, or parks
based on population density and proximity to transport.
e Zoning & Land Use: Mapping current land use patterns to predict future urban
expansion and manage sprawl.
o Utility Management: Tracking underground infrastructure (water, gas, electricity)
to plan maintenance and upgrades.
2. Disaster Management
¢ Risk & Vulnerability Mapping: Identifying areas prone to flooding, landslides, or
wildfires by overlaying topography and historical data.
o Emergency Response: Real-time routing for emergency vehicles to avoid
blocked roads during a disaster.
o Damage Assessment: Using satellite imagery and GIS to quantify property loss
and prioritize aid after a catastrophic event.
3. Field Studies
o/ Data Collection: Using mobile GIS apps to tag the exact GPS coordinates of soil
samples, plant species, or local interviews.
o  Spatial Patterns: Analyzing the distribution of features (e.g., the spread of an
invasive species) to find correlations with environmental factors.
¢ Change Detection: Comparing historical maps with current field data to visualize
environmental degradation or restoration over time

Box 5.4 Applications of GIS
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Pilot questions 5.4

Define GIS and state its five components.
Differentiate between vector and raster data.

Give one example of GIS use in disaster management.
Explain how GIS supports urban planning.

State one application of GIS in field studies.

arobd=

5.5 Integrating Cartography, Remote Sensing, and GIS in Field
Study

5.5.1 Field data collection methods

Field studies involve collecting primary data such as observations, measurements, and
surveys. Tools include GPS devices, questionnaires, and sampling equipment. This data is
later integrated with maps, satellite imagery, and GIS databases.

Fillin the blank: Observations, measurements, and surveys are examples of
data collected in field studies.
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GEOGRAPHY
FIELD DATA COLLECTION METHODS (OER)

@°OER
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1. GPS & 2. SURVEYS & 3. SAMPLING &
SPATIAL DATA INTERVIEWS MEASUREMENT

E
%
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« Locating exact positions  Gathering human « Collecting physical samples
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* Mapping features (e..g, trees « Collecting demograhic data » Measurng environmental factors
trails) (ee,age, land use) factors (e.temperature, pH
e 2 % 4 N 4

l

GLOBAL IMPACTS

1. Environmental Monitoring

2. Urban Planning
3. Disaster Management

Figure 5.5 Field data collection methods

5.5.2 Combining maps, satellite imagery, and GIS analysis

Effective field studies integrate cartography, remote sensing, and GIS. Maps provide
spatial context, satellite imagery offers up-to-date information, and GIS enables analysis

and visualisation. Together, they create a comprehensive understanding of geographic
phenomena.
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Fillin the blank: Combining maps, satellite imagery, and GIS analysis provides a
understanding of geographic phenomena.

INTEGRAPHY OF GEOSEOTAL
REMOTE SENSING & GIS ANALYSIS

Source: Open Educational Resources (OER) - Geography

1. REMOTE SENSING 2. GIS ANALYSIS 3. CARTOGRAPHY
(DATA ACQUISITION) (DATA PROCESSING) (VISULIZATION)

vvvvvvvvvv

i

‘\
|- ;

o

Spaial Analysis Spaial Analysis
3 Database ‘ s
Statisical Modeling Management ‘ e e /e

Satellite Imagery =
(Raw Data) (Vegeation Index)

INFORMED DECISION-MAKING
& MONITORING

Plate 5.5 Integration of cartography, remote sensing, and GIS

5.5.3 Case studies of integrated field applications

Case studies demonstrate how these tools work together:

-
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¢ Mapping deforestation using satellite imagery and GIS analysis.
e« Monitoring urban growth with cartographic maps and remote sensing data.
e Disasterresponse planning using GIS hazard maps and field surveys.

Fillin the blank: Monitoring urban growth with maps and remote sensing datais an

example of an integrated

application.

Case Study

Integration Method

Impact & Outcome

Precision Agriculture
(e.g., India/USA)

Remote Sensing (NDVI)
identifies crop health; GIS
layers soil moisture data; GPS
guides automated tractors for
fertilizer application.

Reduced chemical
runoff into localwater
tables and.increased

cropyields by $15\text{-
-120\%3$.

Wildlife Protection
(e.g., Michigan Gypsy
Moth)

Field Traps collect insect
counts; Remote Sensing maps
forest defoliation; GIS predicts

future spread zones for
targeted bio-pesticide spraying.

Effectively contained
forest pests while
minimizing the use of
broad-spectrum
insecticides.

Disaster Response

(e.g.,
Iceland/California)

Satellite Imagery maps the
extent of floods or fires; GIS
overlays elevation and
population data; Cartography
produces real-time evacuation
maps.

Faster response times
and precise deployment
of emergency resources

to high-risk residential

zones.

Urban Expansion (e.g.,
Istanbul/Oradea)

Historical Map Digitization
meets Remote Sensing to
track urban sprawl; GIS models
the impact on local air quality
and sewage infrastructure.

Informed the creation of
"green belts" and ring
roads to divert traffic

pollution away from city

centers.

Box 5.5 Case studies of integrated field applications

Pilot questions 5.5

-
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State three methods of field data collection.

Explain how maps and satellite imagery complement GIS analysis.

Give one example of an integrated field application.

Describe the importance of combining cartography, remote sensing, and GIS in field
studies.

5. Discuss how integrated tools improve disaster response planning.

Pod=

Series Summary

This Series introduced learners to the essential tools and techniques of modern
geographic analysis. It began with the foundations of cartography, explainingits meaning,
importance, and the elements of maps such as scale, symbols, legend, andorientation.
Learners explored different types of maps—topographic, thematic, political, and
physical—and studied principles of map reading and interpretation, including scales,
projections, contour lines, and relief features. These skills were then applied to navigation
and fieldwork, highlighting the practical role of mapsin geographic studies.

The Series then examined remote sensing and GIS. Remote sensing was defined and
explained through its principles, sensor types (optical, radar, thermal), and applications in
environmental monitoring and resource management. GIS was introduced as a framework
with components of hardware, software, data, people, and methods, alongside its data
types (vector and raster). Learners analysed GIS applications in urban planning, disaster
management, and field studies. Finally, the Series integrated cartography, remote sensing,
and GIS, showing how these tools complement each other in field data collection,
analysis, and case studies such as deforestation mapping, urban growth monitoring, and
disaster response planning. By completing this Series, learners should now be able to
explain cartographic principles;apply map interpretation skills, describe remote sensing
techniques, evaluate GIS applications, and integrate these tools effectively in field studies.

Glossary of Terms [Series 5]

o Cartography: The science and art of making maps, combining accuracy and design
to represent spatial information.

e Map scale: The ratio between a distance on the map and the corresponding
distance on the ground (e.g., 1:50,000).

e Map projection: A method of representing the curved surface of the Earth on a flat
map, such as Mercator or Robinson.

e Contour lines: Lines on a map that connect points of equal elevation, used to
represent relief features.
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+ Relieffeatures: Physical landforms such as hills, valleys, ridges, and slopes shown
through contour patterns.

e Navigation: The process of determining and following a route using maps or other
spatial tools.

¢ Remote sensing: The collection of information about the Earth’s surface without
direct contact, typically using satellites or aircraft.

e Optical sensors: Remote sensing instruments that detect visible and near-infrared
light to produce photographic images.

o Radar sensors: Instruments that use microwaves to penetrate clouds and provide
surface details.

¢ Thermal sensors: Instruments that detect heat energy, usefulfor monitoring
temperature and vegetation stress.

¢ Environmental monitoring: The use of tools such as remote sensing to observe
and assess changes in the natural environment.

¢ Resource management: The sustainable use and.monitoring of natural resources
like forests, water, and minerals.

e Geographic Information System (GIS): A framework for gathering, managing, and
analysing spatial data.

+ GIS components: The five elements of GIS: hardware, software, data, people, and
methods.

o Vector data: GIS data represented as points, lines, and polygons (e.g., cities, rivers,
boundaries).

o Raster data: GIS data represented as grids or pixels, often used for continuous data
like elevation or temperature.

e Urban planning: The use of GIS and cartography to design and manage land use,
transport, and infrastructure in cities.

o« Disaster management: The application of GIS and remote sensing to map hazard
zones, evacuation routes, and relief centres.

o Field data collection: Gathering primary data through observations,
measurements, surveys, and GPS devices.

o Integrated field applications: The combination of cartography, remote sensing,
and GIS to analyse geographic phenomena such as deforestation, urban growth, or
disasterresponse.

Concept Check Questions [Series 5]

Objective Questions
1. The science and art of making maps is called:

a. Cartography
b. Remote sensing
F)
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C. GIS
d. Topography
(Linked to SLO 6.1)

2. The method of representing the curved surface of the Earth on a flat map is called:
a. Projection

b. Contour

C. Raster

d. Vector

(Linked to SLO 6.2)

3. Sensors that detect heat energy and monitor temperature are called:
a. Optical sensors

b. Radar sensors

C. Thermal sensors

d. Digital sensors

(Linked to SLO 6.3)

4, Data represented as points, lines, and polygons in GIS is called:

a. Raster data

b. Vector data

C. Grid data

d. Pixel data

(Linked to SLO 6.4)

5. Monitoring urban growth with maps and remote sensing data is an example of an
integrated application.

(Linked to SLO 6.5)

Short-Answer Questions

Define cartography and explain its importance. (Linked to SLO 6.1)

State two elements of maps and their functions. (Linked to SLO 6.1)

Explain what close contour lines indicate on a map. (Linked to SLO 6.2)

Identify two applications of remote sensing in environmental monitoring. (Linked to
SLO6.3)

5. Differentiate between vector and raster data in GIS. (Linked to SLO 6.4)

> Ay

Long-Answer Questions
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6. Analyse the principles of map reading and interpretation, including scales,
projections, and contour lines. (Linked to SLO 6.2)

e Basicresponse: Learners should describe scales as ratios, projections as
flat representations of Earth, and contour lines as indicators of relief.

« Value-added response: Outstanding learners may evaluate distortions in
projections, compare contour patterns across terrains, and propose
practical uses in navigation and fieldwork.

7. Evaluate the role of remote sensing in environmental monitoring and resource
management. (Linked to SLO 6.3)

e Basicresponse: Learners should explain that remote sensing monitors
deforestation, crop health, and hazards.

e Value-added response: Outstanding learners may assess sensorstrengths
and limitations, compare applications across regions, and propose
innovative uses in climate change studies.

8. Describe the components of GIS and explain how theywork together to support
geographic analysis. (Linked to SLO 6.4)

o Basicresponse: Learners should list hardware, software, data, people, and
methods as GIS components.

o Value-added response: Qutstanding learners may analyse how integration
of vector and raster data enhances decision-making, and evaluate GIS
applications in urban planning and disaster management.

9. Discuss how cartography, remote sensing, and GIS can be integrated in field
studies, using case studies to illustrate. (Linked to SLO 6.5)

e Basicresponse: Learners should explain that maps provide context, remote
sensing provides imagery, and GIS enables analysis.

e Value-added response: Outstanding learners may critically evaluate case
studies such as deforestation mapping or disaster response, and propose
frameworks for integrated field applications.

10. Assess theimportance of integrating cartography, remote sensing, and GIS for
sustainable development. (Linked to SLO 6.5)

o ' Basic response: Learners should state that integration improves accuracy,
efficiency, and resource management.

¢ Value-added response: Outstanding learners may evaluate global best
practices, highlight challenges in data integration, and propose innovative
strategies for sustainable geographic studies.

Answers to Concept Check Questions
Objective Questions

1. Cartography
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Projection

Thermal sensors

Vector data

Integrated field application

I

Short-Answer Questions

6. Cartography is the science and art of making maps; it is important for navigation and
analysis.

7. Scale shows the ratio of map to ground distance; legend explains map symbols.

8. Close contour lines indicate steep slopes.

9. Applications include monitoring deforestation and tracking floods.

10. Vector data uses points, lines, polygons; raster data uses grids or pixels.

Long-Answer Questions

11. Basic: Scales show ratios, projections flatten Earth, contour lines show relief.
Value-added: Evaluate distortions, compare terrains, propose practical uses in
navigation.

1. Basic: Remote sensing monitors deforestation, crop health, hazards.
Value-added: Assess sensorsstrengths, compare regional applications, propose
climate change uses.

2. Basic: GIS components are hardware, software, data, people, methods.
Value-added: Analyse integration of vector/raster data, evaluate applications in
planning and disaster management.

3. Basic: Maps provide context, remote sensing provides imagery, GIS enables
analysis.

Value-added: Critically evaluate case studies, propose frameworks for integrated
field applications.

4. Basic: Integration improves accuracy, efficiency, and resource management.
Value-added: Evaluate best practices, highlight challenges, propose innovative
strategies for sustainable development.

References and Attributions [Series 5]

This section provides references and attributions for the instructional content and
illustrations used in Series 5: Cartography, Remote Sensing, and GIS Applications in
Field Study. Entries are presented in APA style for clarity and consistency.

Textual References

e Campbell, J., & Shin, M. (2011). Essentials of geographic information systems. SAGE
Publications.
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e Lillesand, T., Kiefer, R., & Chipman, J. (2015). Remote sensing and image
interpretation (7th ed.). Wiley.

¢ OER Commons. (n.d.). Cartography and GIS resources. Retrieved from
https://www.oercommons.org

e OpenTextbook Library. (n.d.). Geography and geospatial sciences. Retrieved from
https://open.umn.edu/opentextbooks (open.umn.edu in Bing) (bing.com in Bing)

Illustrations
Figure 5.1 Meaning and importance of cartography

e Al-generated prompt: "Generate a diagram showing the meaning and importance of
cartography."”

e Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "importance of cartography geography OER diagram".

Plate 5.1 Elements of maps

o Al-generated prompt: "Generate an image showing a sample map with scale,
symbols, legend, and orientation."

e Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "elements of maps scale symbols legend orientation
geography OER image".

Box 5.1 Types of maps

o Al-generated prompt: "Generate atext box listing types of maps: topographic,
thematic, political, and physical."

e Attribution; Microsoft Copilot image generation tool.

o Suggested OER search string: "types of maps geography OER examples".

Figure 5.2 Map scales and projections

o | Al-generated prompt: "Generate a diagram showing examples of map scales and
projections."

o Attribution: Microsoft Copilot image generation tool.

e . Suggested OER search string: "map scales and projections geography OER
diagram".

Plate 5.2 Interpreting contour lines and relief features

o Al-generated prompt: "Generate an image showing contour lines representing hills,
valleys, and slopes."
e Attribution: Microsoft Copilotimage generation tool.
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https://www.oercommons.org/

o Suggested OER search string: "contour lines relief features geography OER image".
Box 5.2 Uses of maps in navigation and fieldwork

o Al-generated prompt: "Generate a text box listing uses of maps in navigation and
fieldwork."

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "uses of maps navigation fieldwork geography OER
examples".

Figure 5.3 Principles of remote sensing

o Al-generated prompt: "Generate a diagram showing the principle of remote sensing
using satellites and sensors."

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "principles of remote sensing geography OER
diagram".

Plate 5.3 Types of sensors in remote sensing

o Al-generated prompt: "Generate an image showing optical, radar, and thermal
sensors used in remote sensing."

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "types of sensors remote sensing geography OER
image".

Box 5.3 Applications of remote sensing

o Al-generated prompt: "Generate a text box listing applications of remote sensingin
geography."

o Attribution: Microsoft'Copilot image generation tool.

o Suggested OER search string: "applications of remote sensing geography OER
examples".

Figure 5.4 Components of GIS

o Al-generated prompt: "Generate a diagram showing the five components of GIS:
hardware, software, data, people, methods."

e  Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "components of GIS geography OER diagram".

Plate 5.4 GIS data types
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e Al-generated prompt: "Generate an image showing examples of vector and raster
datain GIS."

e Attribution: Microsoft Copilotimage generation tool.

e Suggested OER search string: "vector raster data GIS geography OER image".

Box 5.4 Applications of GIS

e Al-generated prompt: "Generate a text box listing applications of GIS in urban
planning, disaster management, and field studies."

e Attribution: Microsoft Copilotimage generation tool.

e Suggested OER search string: "applications of GIS geography OER examples".

Figure 5.5 Field data collection methods

o Al-generated prompt: "Generate a diagram showing field data collection methods
such as GPS, surveys, and sampling."

e Attribution: Microsoft Copilotimage generation tool.

o Suggested OER search string: "field data collection methods geography OER
diagram".

Plate 5.5 Integration of cartography, remote sensing, and GIS

o Al-generated prompt: "Generate an image showing integration of maps, satellite
imagery, and GIS analysis."

o Attribution: Microsoft Copilot image generation tool.

o Suggested OER search string: "integration of cartography remote sensing GIS
geography OER image".

Box 5.5 Case studies of integrated field applications

o Al-generated prompt:"Generate a text box listing case studies of integrated field
applications."

o Attribution: Microsoft Copilotimage generation tool.

o | Suggested OER search string: "case studies cartography remote sensing GIS
geography OER examples".
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