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INTRODUCTION

ESM 291, Map Analysisis a 2-credit unit course for Environmental
Science and Resource Managemdiite course is divided into three
modules. Each module in turn has five study umsthe end of this
course, you are expected to be conversant withfahewing terms:
maps, map analysis, characteristics of maps, coemisrof map, types
and classes of map, functions and uses of maps. ddurse further
provides insight on basic concepts and elementsagf analysis such as
the concepts of geographical features/data, mapaigmmap scale,
map projection, coordinates, directions and bearitig Map Analysis,
you will also learn the processes involved in thealgsis and
interpretation of various geographical features wm@ap such as
settlement types and patterns, point features.afirfeatures, areal
features, and relief features, and so on.

The Course Guide tells you briefly what the couEsM 291 is all
about, the types of course materials to be usedt wdu are expected to
know in each unit, and how to work through the seumaterial. It
suggests the general guidelines and also emphdbisasxed for self-
assessment and tutor-marked assignment. Therdsar¢utorial classes
that are linked to this course and you are advisedtend.

WHAT YOU WILL LEARN IN THIS COURSE

The overall aim of this cours&SM 291, is to introduce you to issues
such as what a map is, the evolution of maps, ctematics of map,
components of maps, the classes and types of mapelsas the
functions of maps. During the course, you willcalearn what map
analysis is all about, map analysis tasks, typesgebgraphical
features/data, and sources of data for map makilmgportant map-
related issues like map symbol, types of map symbab scale, types
and sizes of scale, and conversion from one sgake to another, are
discussed in the course. You will equally learnwtbmap projection,
classification of map projections, coordinate syste directions, and
bearings. The course is also designed to enahi&kiyow the different
types and patterns of human settlement. In thigsspuyou will be
exposed to the techniques of analysing varioustgolimear and areal
geographical features on maps. For instance, theseodiscusses
analytical issues such as enumeration of poinufeat calculating the
density of a point feature distribution, measuremeh degree of
clustering, measuring the length or distance afiear feature, analysing
road network connectivity, drainage analysis, daling area, methods
of representing relief on maps, landforms on contowaps, slopes,
cross-sections and intervisibility, calculating mage gradient, and so
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on. Relevant practical examples are provided wheeeessary to
facilitate your understanding of the issue beirsgdssed.

COURSE AIM

This course aims to provide you an in-depth undedihg of what a
map is as well as how to analyse and interpret niapgshoped that the
practical knowledge acquired through this courselde@quip students
with the analytical skill to extract informationofn maps for decision
making.

COURSE OBJECTIVES

It should be noted that each unit has some spediiiectives. Students
should read them carefully before going throughuhié. You may want
to refer to them during your study of the unit teeck on your progress.
You should always look at the unit objectives aftempleting a unit. In
this way, you can be sure that you have done vehagquired of you by
the unit.

However, below are the overall objectives of thesirse. On successful
completion of this course, you should be able to:

explain the meaning of maps

briefly discuss the evolution of maps over time

discuss the unique characteristics of maps

identify the general components or elements thatlemap a
typical map

identify the various types of map

indicate the major information content of each tgpenap.
highlight the importance of maps

identify some of the uses or functions of maps

define map analysis

identify the various tasks involved in map analysis
discuss the procedures involved in accomplishingheaf the
tasks of map analysis

identify the different types of geographical feasiand data
identify the various sources of data for map making
understand the meaning of map symbols

identify the various types of map symbol

understand the meaning of scale

identify the different types of map scale

recognise the different sizes of scale

learn how to convert from one form of scale to Aeot
examine the concept of map projection
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identify the elements and classes of map projection

understand the meaning of geographical coordingties

explain the importance of coordinates

identify various coordinate systems

discuss compass directions

discuss bearings

identify and classify different types of settlement

analyse settlement patterns

identify the various ways point features can bdyeeal

illustrate, with examples, how point features aralgsed

understand the different shapes of linear features

identify and measure some inherent parameters@iifeatures

analyse certain relationships that exist among laimlinear

features

) measuring the perimeter of an aerial feature digance around
the feature)

) determining the area of a polygon (areal feature)

o identify different types of landforms.

. study how various relief types are represented apsm

. discuss slopes, cross-sections and intervisibility

. explain how to calculate average gradient.

WORKING THROUGH THIS COURSE

To complete this course, you are required to reaa wnits, the
recommended text books, and other relevant maderidhch unit
contains some self assessment exercises and tat&ediassignments,
and at some point in this course, you will be reggiito submit the
tutor-marked assignments. There is also a finain@xation at the end of
this course. Stated below are the components sfdburse and what
you have to do.

COURSE MATERIALS
The major components of the course are:

Course Guide

Study Units

Text Books
Assignment File
Presentation Schedule

akrwpPE
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MODULESAND STUDY UNITS
There are 3 modules and 15 study units in thisssurhey are:

Modulel Introduction to Mapsand Map Analysis

Unit 1 What is a Map?

Unit 2 Characteristics and Components of Maps

Unit 3 Types/Classes of Map

Unit 4 Functions/Uses of Maps Functions/Uses op$la
Unit 5 What is Map Analysis?

Module2 Basic Conceptsand Elementsof Map Analysis

Unit 1 The Concept of Geographical Features/Data
Unit 2 The Concept of Map Symbols

Unit 3 The Concept of Scale

Unit 4 The Concept of Map Projection

Unit 5 Coordinates, Directions and Bearings

Module3 Map Analysisand Interpretation

Unit 1 Analysis of Settlements
Unit 2 Analysis of Point Features
Unit 3 Analysis of Linear Features
Unit 4 Analysis of Areal Features
Unit 5 Analysis of Relief Features
RECOMMENDED TEXTS

These texts will be of immense benefit to you is tourse:

Ajayi, P.O.S. (2003)Comprehensive Geography for Senior Secondary
Schools. Lagos: A. Johnson Publishers Limited.

Aso, C. A. (2000).A Practical Approach to Map-Reading for West
Africa. Ibadan: Spectrum Books Limited.

Hilton. T. E. (1964. Practical Geography in Africa. Essex: Longman
Group Limited.

Iwena, O. A. (2008 Essential Geography for Senior Secondary
Schools. Ibafo: Tonad Publishers Limited.

Vii
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Ojo, S.0O., Ologe, K.O. & Ezechukwu, F.C. (1992)ountdown to
SSCE/JME  Geography. Ibadan: Evans Brothers (Nigeria
Publishers) Limited.

Robinson, A.H., Morrison, J.L., Muehrcke, P.C., kirnng, AJ., &
Guptill, S.C. (1995)Elements of Cartography. New York: John
Wiley & Sons. (8' ed.).

Tanser, G. H. (1976An Introduction to Map Reading for West Africa.
London: Evans Brothers Limited.

ASSIGNMENT FILE

The assignment file will be given to you in due is&u In this file, you
will find all the details of the work you must sultrto your tutor for
marking. The marks you obtain for these assignmeititgount towards
the final mark for the course.

PRESENTATION SCHEDULE

The presentation schedule included in this Courselé&provides you
with important dates for completion of each tutaarked assignment.
You should, therefore, try to meet the deadlines.

ASSESSMENT

There are two aspects to the assessment of thisecdkirst, there are
tutor marked assignments; and second, the writtamaation. You are
thus expected to apply knowledge, comprehensioiornration and
problem solving gathered during the course. Theoriotarked
assignments must be submitted to your tutor fom&drassessment, in
accordance to the deadline given. The work subdhitél count for
30% of your total course mark. At the end of therse, you will need
to sit for a final written examination. This exarmiion will account for
70% of your total score.

TUTOR-MARKED ASSIGNMENTS (TMAYS)

You need to submit all the TMAs as provided in yportal. When you
have completed each assignment, submit online anatgn access your
grades immediately before the deadline. If for aagson you cannot
complete your assignment on time, contact your rtuiefore the
assignment is due, to discuss the possibility ¢éresion. Extension will
not be granted after the deadline, unless on excegtcases.

viii
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FINAL EXAMINATION AND GRADING

The final examination for ESM 291 will be of 2 heuduration and
have a value of 70% of the total course grade. &kamination will
consist of questions which reflect the self assessraxercise and tutor
marked assignments that you have previously eneoecht Furthermore,
all areas of the course will be examined. It i®distter to use the time
between finishing the last unit and sitting for #xamination, to revise
the entire course. You might find it useful to ewiyour TMAs and
comment on them before the examination. The firah@nation covers
information from all parts of the course.

COURSE MARKING SCHEME
Table 1shows the course marking scheme.

Table 1. Course Marking Scheme

Assessment Marks

Tutor-Marked 30% of overall course marks
Assignments (TMAS)

Final Examination 70% of overall course marks
Total 100% of Course Marks

HOW TO GET THE MOST OUT OF THISCOURSE

In distance learning, the study units replace thigarsity lecturer. This
is one of the huge advantages of distance leamiode; you can read
and work through specially designed study mateaalgour own pace
and at a time and place that suit you best. Thinkas reading from the
teacher, the study guide tells you what to readenwto read and the
relevant texts to consult. You are provided exexist appropriate
points, just as a lecturer might give you an irsslaxercise.

Each of the study units follows a common formate Tinst item is an

introduction to the subject matter of the unit dwadv a particular unit is
integrated with the other units and the course wba@e. Next to this is

a set of learning objectives. These learning objestare meant to guide
your studies. The moment a unit is finished, youstmgo back and
check whether you have achieved the objectivethidfis made a habit,
then you will significantly improve your chancespdssing the course.
The main body of the units also guides you throulgé required

readings from other sources. This will usually ieex from a set book
or from other sources.
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Self-assessment exercises are provided throughwitunit, to aid

personal studies and answers are provided at thle oérthe unit.

Working through these self tests will help you thiave the objectives
of the unit and also prepare you for tutor-markesignments and
examinations. You should attempt each self testoasencounter them
in the units.

The following are practical strategies for working through this
course

1.
2.

Read the course guide thoroughly.

Organise a study schedule. Refer to the coursevievefor more
details. Note the time you are expected to speneach unit and
how the assignment relates to the units. Importatails, e.qg.
details of your tutorials and the date of the figgty of the
semester are available. You need to gather togettethese
information in one place such as a diary, a wadircbalendar or
an organiser. Whatever method you choose, you glumdide on
and write in your own dates for working on eacht.uni

Once you have created your own study schedule vdoything
you can to stick to it. The major reason that stisldail is that
they get behind with their course works. If you geto
difficulties with your schedule, please let youtotuknow before
it is too late for help.

Turn to Unit 1 and read the introduction and thgdlives for the
unit.

Assemble the study materials. Information abouttwioai need
for a unit is given in the table of content at teginning of each
unit. You will almost always need both the studytwou are
working on and one of the materials recommendedfdcher
readings, on your desk at the same time.

Work through the unit, the content of the unit litdeas been
arranged to provide a sequence for you to follow.y&u work
through the unit, you will be encouraged to reammfryour set
books.

Keep in mind that you will learn a lot by doing ajbur
assignments carefully. They have been designed|pyou meet
the objectives of the course and will help you pdke
examination.

Review the objectives of each study unit to confinat you have
achieved them. If you are not certain about anghefobjectives,
review the study material and consult your tutor.

When you are confident that you have achieved a’suni
objectives, you can start on the next unit. Proceeit by unit
through the course and try to pace your study ab you can
keep yourself on schedule.
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10. When you have submitted an assignment to your témor
marking, do not wait for its return before startmgthe next unit.
Keep to your schedule. When the assignment is metiirpay
particular attention to your tutor's comments, both the tutor
marked assignment form and also written on thegassent.
Consult you tutor as soon as possible if you hanyegaestions or
problems.

11. After completing the last unit, review the coursed grepare
yourself for the final examination. Check that ywave achieved
the unit objectives (listed at the beginning offeanit) and the
course objectives (listed in this Course Guide).

TUTORSAND TUTORIALS

There are eight (8) hours of tutorial provided uppgort of this course.
You will be notified of the dates, time and locatitbgether with the
name and phone number of your tutor as soon asay®uwallocated a
tutorial group.

Your tutor will mark and comment on your assignrseikeep a close
watch on your progress and on any difficulties ywight encounter and
provide assistance to you during the course. Yostmail your tutor
marked assignment to your tutor well before the daie. At least two
working days are required for this purpose. Thd{/lvea marked by your
tutor and returned to you as soon as possible.

Do not hesitate to contact your tutor by telephaneail or discussion
board if you need help. The following might be amtstances in which
you would find help necessary; contact your tuftor i

. You do not understand any part of the study unithe assigned
readings.

o You have difficulty with the self test or exercise.

. You have questions or problems with an assignmeitly your
tutor's comments on an assignment or with the giadif an
assignment.

You should try your best to attend the tutorialkisTis the only chance
to have face to face contact with your tutor andsestions which are
answered instantly. You can raise any problem emeoed in the
course of your study. To gain the maximum benebirf the course
tutorials, prepare a question list before attendimegn. You will learn a
lot from participating in discussion actively.

Xi
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MODULE 1 INTRODUCTION TO MAPS AND MAP
ANALYSIS

Unit 1 What is a Map?

Unit 2 Characteristics and Components of Maps

Unit 3 Types/Classes of Map

Unit 4 Functions/Uses of Maps Functions/Uses op$la

Unit 5 What is Map Analysis?

UNIT1 WHATISA MAP?
CONTENTS

1.0 Introduction
2.0  Objectives
30 Main Content
3.1 Whatis aMap?
3.2  Evolution of Maps
4.0 Conclusion
50 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Maps are one of the world’'s oldest types of docunam means of
communication. Maps are common objects. We see thary day, we
use them when we travel, and we refer to them pfiehwhat is a map?
This is the question this unit will attempt to aeksh.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

) explain the meaning of maps
) briefly discuss the evolution of maps over time.

3.0 MAIN CONTENT
3.1 WhatisaMap?

The question “What is a map?” is a deceptively samguestion. Not
until you are asked to provide an answer to thastion — you may not
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realise that it is far more difficult to define amthan you think. Yet we
encounter maps on a daily basis; map is ratheuadimld term.

It is really difficult to define the word map. Catently, there are
several definitions of map. There is no universatigepted definition of
the word. In this unit, we will only present somefiditions of or views
on the subject of map.

On a general note, the term "map" is often usednathematics to
convey the notion of transferring information frame form to another.
Hence, cartographers (map makers) map or transfermation from
the surface of the Earth to a sheet of paper.

The term "map" is used loosely to refer to any aisdisplay of
information, particularly if it is abstract, genksad or schematic. A
map could be understood to mean a flat drawingméee or part of the
world. A map can also be defined as a representatisually on a flat
surface, of a whole or part of an area. A map vg&g of representing
on a two-dimensional surface, (a paper, a computaritor, etc.) any
real-world location or object.

A map is a graphic representation or scale modspatial concepts. It
is @ means for conveying geographic informationpMare a universal
medium for communication, easily understood andepated by most
people, regardless of language or culture (Aber, JUR

Norman Thrower, an authority on the history of agraphy, defines a
map as "A representation, usually on a plane seyfafcall or part of the
earth or some other body showing a group of featurderms of their
relative size and position" (Thrower, 1996). Thisemingly
straightforward statement represents a conventvgal of maps. From
this perspective, a map can be seen as a mirreabofy.

“A map is simply a drawing or picture (in 2-D) olandscape or area of
a country (in 3-D). It could be anything from a slkemap for a visitor
to find your school to a detailed map of a towntoeror mountain
range” (Ordinance Survey).

A map is a picture or representation of the Eartliigace. However,
maps show more than the Earth's surface; they dimw things are
related to each other by distance, direction, arel $1aps are a way of
showing many things about a portion of the earthidace on a flat
piece of paper that can be carried and transpedsidy. A map is not a
photograph of the Earth's surface. It can show nthimgs that a picture
cannot show, and as a result, a map looks diffenemiany ways from a
photograph of the Earth's surface.
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No map can show all physical, biological, and aaltdeatures for even
the smallest area. A map can display only a fewcsetl features, which
are portrayed usually in highly symbolic styles@ding to some kind
of classification scheme. In these ways, all maps @stimations,
generalisations, and interpretations of true gguycaconditions (Aber,
URL).

David Stephens, reflecting on the work of John Ekotes that a map
is text (Stephens, URL). John Pickles, a geographtr interests in
social power and maps, says that maps have theatbarof being
textual in that they have words associated witmththat they employ a
system of symbols within their own syntax (grammat)at they
function as a form of writing (inscription), andatithey are discursively
embedded within broader contexts of social actiuh @ower.

In other words, a map is a form of symbolisatiooyerned by a set of
conventions that aim to communicate a sense ofepldaps, even
modern maps, are historic. They represent a péaticplace at a
particular point in time. This definition of a mdplthough, like the
mirror image idea, is also problematic) suggess itaps can afford the
viewer a great opportunity to gain insights inte tiature of places.

According to the Multi-lingual Dictionary of Cartogphy by the
International Cartographic Association, a map is ‘Gaphic
representation, normally to scale, and on a fladiome of a selection of
material or abstract features on or in relationh® surface of the earth
or of a celestial body.” This is perhaps the magharitative definition
of a map. From this definition and others, we c@arn certain things
about map such as:

) A map is basically a drawing.

) It represents geographical features — both abgiragsible) ones
e.g. temperature, pressure, wind, etc., and mafgrgble) ones
e.g. houses, rivers, hills, etc.

) It is usually drawn to scale; hence it is a redugedsion of
reality.
o It is commonly drawn on a flat surface such as pape

A map represents geographic features or otheratpgalienomena by
graphically conveying information about locationsdaattributes. The
locational information in a map describes the positof particular
geographic features on the Earth's surface, as asllthe spatial
relationship between features. Attribute informatiodescribes
characteristics of the geographic features reptede such as the
feature type, its name or number and quantitatiermation such as
its area or length.
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Based on the foregoing, therefore, we can sayahmaap portrays three
kinds of information about geographic features:

1. The location and extent of a feature is idedifexplicitly by
reference to a coordinate system representingatta' surface.
This is where a feature is.

2. The attributes of a feature describe or chareet the feature.
This is what the feature is.
3. The relationship of a feature to other featusemplied from the

location and attributes of all features. Part & fbb of a map is
to describe spatial relationships of specific feaguthat the map
aims to represent. Relationships can be definedicgkp e.g.
roads connecting towns, regions adjacent to onehanoor
implicitly, e.g. close to, far from, similar to, cet Implicit
relationships are interpreted according to the Kadge that we
have about the natural world. Relationships arertesd as how
or why a feature is.

There are many different types of maps that atteamptpresent specific
things. Maps can display political boundaries, papon, physical

features, natural resources, roads, climates, wdevéopography), and
economic activities. (The various types of map diseussed in Unit 3
of this Module).

Maps are produced by cartographers. Cartograplerséb both the
study of maps and the process of map-making.

3.2 Evolution of Maps

Maps have changed in many ways since they weré dged. The
earliest maps that have withstood the test of timeee made on clay
tablets. Maps were produced on leather, stone,veomtd. The most
common medium for producing maps on is, of coupsger. Map has
evolved from basic drawings of maps to the useoofiuters and other
technologies to assist in making and mass produniags. Today, maps
are commonly produced on computers, using softveaich as GIS
(Geographic Information Systems).

The way maps are made has also changed. Originalaps were
produced using land surveying, triangulation, aruseovation. As
technology advanced, maps were made using remosingetechniques
such as aerial photography and satellite imagingchvis the process
widely used today. In addition, the GPS (Globaliffmsng System),
which is used in obtaining accurate locational infation about objects
or features, is equally used today in the productiomaps.
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With the aid of modern technological innovationsaps are now
produced quicker and cheaper. More so, a greatetyaf maps are
now produced than before; for instance, we now lthgital maps. The
appearance of maps has evolved along with theuracg. Maps have
changed from basic expressions of locations, toksvasf art and
extremely accurate scientific tool.

The range of map users also keeps increasing; Hrerenore users of
map today than ever before. Judging by modern manigasing crave
for and reliance on maps, there seems to be dttleothing the world
can do without maps.

40 CONCLUSION

Maps are important means of communication, whictehlbeen with
man since time immemorial. They are used to graflyiclisplay and
disseminate geographical information. The map idelyi regarded as
the geographer’s shorthand since a very large wlofimgeographical
data can be easily summarised and presented vgitigle map. Owing
to their unique nature as powerful and effectiveanse of visual
communication, maps will always play vital roleshimman affairs.

5.0 SUMMARY

A map is a work of art, science and technology, ciwhgraphically
represents the entire Earth’s surface or a pomioit. Maps show us
where things are located, the spatial pattern sifidution of features, as
well as the relationship between various featuvkgs and map-making
have undergone some notable evolutionary trend.r Ghee years the
surfaces on which maps were drawn, the methods aif-mmaking as
well as the appearance of maps have all withesstdble changes. The
uses as well as the users of maps have also digdrsMaps are
increasingly playing major roles in various asp@ftsuman endeavour.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss the evolution of maps.
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UNIT 2 CHARACTERISTICS AND COMPONENTS OF
MAPS

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Characteristics of Map
3.2  Components of Maps
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This unit is about the distinguishing charactecsstor attributes of a
typical map. A map is a system made up of seveilalsystems or parts.
Hence, this Unit also presents the various compioparis or elements
of a map. Our understanding of the peculiar charestics as well as
components of map is crucial to effective and e&ht map analysis.

20 OBJECTIVES

At the end of this unit, you should be able to:

) discuss the unique characteristics of maps
) identify the general components or elements thatlemap a
typical map.

3.0 MAINCONTENT

3.1 Characteristicsof aMap
A typical map has the following characteristics:

) It is represented to scale. Every map is a redueeslon of some
aspect(s) of reality (i.e. things that actually stxon Earth).
Hence, every good map must have a scale which shgwew
much reality has been reduced. (The concept oé ssaliscussed
in Unit 3 of Module 2).

o It is symbolised. Graphic symbols are used to daamvap; each
symbol represents a particular category of geogcaplieature.
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(The concept of map symbols is discussed in Urof Rodule
2).

. It is projected. Map projection is the mathematicahsformation
of the spherical Earth unto a flat medium. Everypma,
therefore, based on one form of projection or thieeio (The
concept of map projection is discussed in Unit Motule 2).

. It is a two-dimensional representation of threeehsional
features.

o It is a model of reality. A map is a replica or megentation of
certain things that exist in real life.

. It is a selective representation. No map can shaewyghing that

exists in the area shown on the map. Hence, omtgstrelevant
to the purpose of a map are selected and representine map.
. It is a generalized representation. It is not pcally possible to
show every bit of detail about any feature represgtion a map.
Hence only those details about each feature whielt@nsidered
to be important are given on the map. Moreover, symabol is
normally used to generally represent all featurdsclv are
considered to be in the same class or groupedive of the
individual differences that may exist among thedess grouped

together.

. It is a communication system. The map is used aplgcally
store, display and disseminate information.

o It shows only a static situation - one slice ingin\ map only

gives us information about the situation of thiagsat the time it
was produced. In a sense, therefore, it could lkteat map is
usually out of date.

3.2 Componentsof Maps

Maps may contain a variety of elements or compadfdbwever, all
maps have some common components, which are egglaglow.

Title- A map must have a title. The title of a map sddell the reader
“what,” “where,” and possibly “when” about the mafyhat is the map
all about? Where on Earth does the map relate thatWme period
does the map cover?—e.g. 2006 population of Nigeria

Orientation - By convention, cartographers (map makers) placghN
at the top of maps. If there is a deviation frorattpractice, the map
should have a compass rose or some other symbutlpoorient the
user.

Scale - The map scale should be shown so that the rezatermake
judgments about distances. Graphic scales are solué® must when
dealing with maps as computer images or printingges from digital
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sources. Ratio and written scales are virtually mregess in this
medium. (The concept of scale is further discussddnit 3 of Module
2).

Legend - There must be a legend or key that explainsymebols used
by the cartographer. The map legend shows the dgnamoa map and
gives their meaning. To visualise reality the mag@der needs to be able
to convert various shapes, colors, and texturesthd phenomena they
represent.

Grid - The map needs to have a coordinate system,enfaim of
parallels of latitude and meridians of longitude,tlsat the area can be
placed in its proper geographical location on thebg (See Unit 5,
Module 3 for discussions on coordinate systems).

Author/Publisher - The author/publisher of a map should be indatate
Knowing who created the map may offer hints ash map’s bias or
biases. Does this person or organisation have @d/asterest in how
the map is perceived by the map reader? For exarfiplen plats,”
maps created by western promoters, were aimedratting prospective
settlers. Often they were purely propaganda.

Place of Publication - The country or city where the map was published
should be indicated.

Date - The date when the map was produced/publishedldhioe

indicated. Knowing when the map was constructegpshéd place the
map in its chronological context. Does the mapexftrue facts? For
instance, post-1990 maps of Europe should showGammany, not two.

Sour ce - Indicate the source of the map.

Compassrose - A compass rose (Figure 1) tells the directiomisi¢h
way) on a map using the cardinal points of Northyt§, East, West,
and so on.

* North is at the top of a map.

* South is at the bottom of a map.

* West is on the left side of a map.

* East is on the right side of a map.
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S

Fig. 2.0: A Compass Rose

40 CONCLUSION

The characteristics and components of maps areatrio map analysis.
Unless one understands each of the various unifjuleuses as well as
elements of a map it will difficult for one to pregy read and interpret
any map.

5.0 SUMMARY

A map is a unique powerful means of storing, digplg and
communicating geographical information. Basicailhge map derives its
peculiarity from its different characteristics dtribbutes. The map is
essentially a graphic means of visual communicatibhe various
components have to be seen and understood bef@ecam derive
meaning from the map.

The map is a model of reality; it represents soigtkhat exists in real
life. However, the map is a reduced version ofitgaConsequently, the
map is usually drawn to scale — a scale that isifsigntly smaller than
the real life situation. More so, a map uses systol represent the
aspects of reality it portrays. The symbols needdointerpreted to
understand what exactly they represent. Since ihas practically
possible for a map to show everything about théityed represents,
there is usually the need to summarise or generdlie information
about reality which a map shows. The map also hasws elements or
components, all of which add up to make the map twhbais.
Furthermore, each map component contributes to réaeling and
understanding of the map.

6.0 TUTOR-MARKED ASSIGNMENT

List some of theharacteristics of a map.

10
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1.0 INTRODUCTION

Maps are of different types. There are general napb specialised
maps. Each map type serves certain purpose(s). Ohis presents
different classes and types of map as well as tmain information
contents.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. To identify the various types of map
. To indicate the major information content of eagbetof map.

3.0 MAINCONTENT
3.1 Classesof Map

There are many different types of maps. In practveenormally think
of two classes of map:

. Topographic map- a reference tool, showing theiresl of
selected natural and man-made features of the ;Edtém acts as
a frame for other information. "Topography" reféosthe shape
of the Earth’s surface, represented by contourgoarshading,
but topographic maps also show roads and other ipemn
features

. Thematic map- a tool to communicate geographicalcepts

such as the distribution of population densitiedsimate,
movement of goods, land use, etc.

12
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3.2 Typesof Map

Topographic Map

A topographic map (Figure 2) represents small atdag place, also
portraying the terrain features. In the topographap the vertical and
the horizontal lines of the terrain features arespnt which can be
measured. The contour lines of the map basicalbyvsthe shape and
the elevation of the area. For example: The linethe map which close
together represent a steep terrain and those \Wwhésh are placed far
apart are the indication of a flat terrain. Topqira maps show a 3
dimensional world in 2 dimensions by using contloes to represent
relief or landforms. Many people have trouble regdihese maps,
because they have mountains and valleys represantedconcentric

circles and lines.

Geologic Maps

A geologic map is a map of the different types afks that are on the
surface of the Earth. By mapping different rockeypgeologists can
determine the relationships between different focknations which can
then be used to find mineral resources, oil, arad/gJrdeposits. Also,
you want to know what type of rock you are buildiog or else you
might have a leaning building or a pile of rubbksulting from a
collapsed building.

13
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OKITIPUPA S.W.

OKITIPUPA S.W,
EET W2 L.
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Fig. 2.1: A Typical 1:50,000 Nigeria Topographic Map.

Globe

A globe is a map. Globes are some of the most ateunaps that exist.
This is because the earth is a three-dimensionacbhthat is close to
spherical. A globe is an accurate representatidhetpherical shape of
the world.

Mental Maps

The term mental map refers to the maps that arectoilly produced
and just exist in our minds. These maps are whaivals to remember
the routes that we take to get somewhere. They brisause people

14
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think in terms of spatial relationships and vargnfr person to person
because they are based on one's own perceptibe ofdrld.

Biogeographic M aps

Scientists involved in the study of animals, plardaad other living

organisms use maps to illustrate where these grougosr migrate. It is

important to many zoologists to know where the oig@as that they
study live and where they move to. People who mooréindangered
species need to know if the ranges of migrationehaecome larger or
smaller through time.

Environmental Maps

These types of maps include maps that look at hisnaativity in urban
and metropolitan areas and the environment in whiehall live. Maps
that illustrate physiographic features such as stsre grassland,
woodland, tundra, grazing land, ocean floors, areha sediments could
be included in this large grouping.

Resource M ap

A resource map which is also called an economic mslapws and
represents the natural resources and the econatmatyaof different
regions of an area.

Climate M aps

The climate maps give information about the climatean area or a
region. A climate map can be of a country, shovdingates at different
cities, of a continent or the world showing climatelifferent countries.

M eteor ological maps

Meteorological maps that show climate, weather wmtl are types of
environmental maps. Meteorologists, oceanograplgesgraphers, city
planners, and many other professionals dependlg@athese maps to
record and forecast their specific field.

Physical Map
A physical map is a map that represents the phyatures of an area
such as: vegetation, mountains, rivers, sea aras$lak

Road M aps

Road maps are of cities and towns which show alftiutes of the cities
and demonstrate the important roads and locat®oad maps show the
location of important hospitals, airport and builgs of the city. Road
maps are very important and helpful maps, espgciall the tourists

visiting a city.

15
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Political Maps

Political maps are simple basic maps which tell uibihe national
boundaries, capital, states, LGAs and other adtnatiige units of a
country.

40 CONCLUSION

There are different classes and types of map. Eaah type conveys
certain information. No single map can bear infaiora about
everything at the same time. Knowing the differgqes of map and
particular kind of information they can displayhislpful in selecting the
map the use for some given project.

50 SUMMARY

Maps can be grouped into various classes/types.hdie basic or
general maps; we also have derived or thematic mBpsic maps
contain information on different kinds of naturad aell as cultural
(man-made) features. Hence, they (basic maps)ansidered general-
purpose maps, since any of such maps can be usedifferent
purposes. For instance, a topographic map, whiehkasic or general-
purpose map, shows natural features like rivergetagion, and relief as
well as cultural features like settlements, roadsrkets, and so on.
Thus, in map analysis, a topographic map can bd tmenumerous
purposes. On the other hand, thematic or one-thaaps only give us
details about the spatial distribution of one featat a time. They are
therefore referred to single-purpose maps; suclaa can only be used
to study the distribution of the one variable ialdewith. For instance, a
thematic map showing rainfall distribution in agaacan only be used to
study rainfall in the area, and nothing more.

We can map virtually everything that exists. Hernwee,have geological
maps, tourist maps, vegetation maps, climatic megs| maps,
population maps, disease maps, poverty maps, roaos,npolitical
maps, economic maps, solid minerals map, agri@lltumaps,
environmental degradation maps, language mapgiaoed maps, and so
on.

6.0 TUTOR-MARKED ASSIGNMENT

Distinguish between topographic map and thematic. ma

16



ESM 291 MODULE 1

7.0 REFERENCESFURTHER READING

Jessica, Carpilo. (2010)\hat Is a Map? Basic Information About
Maps.
http://geography.about.com/od/understandmaps/aisamap.ht
m. Accessed 6/9/11.

http://msnucleus.org/membership/htmli/jh/earth/mgpstiessonl/mapst
ypes01ld.html.

17



ESM 291 MAP ANALYS S

UNIT 4 FUNCTIONSUSES OF MAPS
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Functions of Maps
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Maps have been an integral part of the human dtmrya long time.
From cave/wall paintings, ancient maps of Babylond aGreek
philosophers, through the Age of Exploration, amd into the 21st
century, people have created and used maps asdéetil tools to help
them define, explain and navigate their way throtighworld.

Maps are used extensively throughout society. Roegbs provide

information such as street names and landmarkseSuaps are used
for forecasting the weather, while others are usgalot the population

in an area. Learning to recognise what a map haffdéois an important

skill.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. to highlight the importance of maps
. to identify some of the uses or functions of maps.

3.0 MAINCONTENT

3.1 Functionsof Maps

The importance of maps cannot be overemphasisede®ly cannot do
without maps. Everybody uses maps, one way or theroAs Jessica
Carpilo (2010) has rightly observed, “Maps are wala, timeless
objects that we would be lost without”. Literallygpme of the various
uses of maps are listed below.

. The media uses maps to pinpoint the locations pbimant news
items e.g. the latest international crisis.

18
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o Many textbooks include them as illustrations.

. Traditionally, maps are used as aids to navigatie@;consult
maps to help us navigate from place to place. herotvords,
maps help us find our way from one place to another

o Maps are used as reference documents.

o Maps are also used as wall decorations.

. A map shows where things or places are located.

. Maps can be used to show how far one place is &oother.

) Maps can be an important source of primary inforomator

historical investigation. To the student of histotlye idea of a
map as a mirror image makes maps appear to be taolgal for
understanding the reality of places at differennfsoin time.

) Today maps are used by people to find places theg hot seen.
Let’'s say you are interested in finding the neaséspping centre
from your home. You can easily do this by consglénmap that
shows the spatial distribution of shopping centias your
neighbourhood.

o The scale on the map can help you determine thindis
between two places.

) Thedirection in which you should walk can also be deiaed.

) Many tourists (hikers) use topographic maps, esfigan areas
where there are no roads with signs.

o Geologists depend on topographical and geologicapsmto
record the types of rocks and detect possible ilmtstof solid
minerals.

o Town Planners and Engineers use topographic maps Wiey

are planning roads, buildings, or other human—n&tdectures.
Imagine designing a city without considering whériéds and
valleys are located.

o Using a map you can visualise in your mind whatglaee looks
like that you are going to, and you can see whadrzarks and
features you will pass on the way to your destoratMaps mean
you know what to expect, and they help you to kngw are
going in the right direction to arrive at your deation safely and
quickly. (Ordinance Survey).

. Maps can be great fun — and they can lead youlteoais of
discoveries. They can help you get to know an azally well,
because they pinpoint interesting places that dendhidden
away, which you might otherwise never find. Then @dso help
you find different routes to places you alreadywndlaps can
also help you in your geography, history, environtakscience
or citizenship classes.

. Maps are used in the planning and execution of tamyli
operations. They are also used in training milifgeysonnel.
o Maps are important research tools.

19
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We can conveniently group the roles maps play tads&y four broad
categories:

. Data display: maps provide useful ways of displaying
information in a meaningful way.

. Data stores. as a means of storing data, maps can be very

efficient, high density stores.

. Spatial indexes: a map can show the boundaries of areas (e.qg.

land use zones, soil or rock types) and identifghearea with a
label. A separate manual with corresponding entriag provide
greater detail about each area.

o Data analysistool: maps are used in data analysis to make or test

hypotheses, such as the identification of canaestets; examine
the relationship between two distributions usingmme

transparent overlays; identify suitable sites forpeoposed
project; and so on.

40 CONCLUSION

Maps have always been, and will always be, a vegful companion to
man. The map helps man to better understand his ediate
environment and the larger world around him. Mapay pvitally
important roles in the daily activities of man, Buas navigation,
governance, economic activity, and so on. Becafisheir power and
usefulness, there is little or nothing man canlyed#d without maps. The
map actually helps in pointing the right way foraiar

50 SUMMARY

Maps are used for various purposes. Basically, & maps to store,
display and communicate geographically referencddrmation. We
also use maps for education, research and trailitagps are equally
useful as navigational aids. Without maps it wil @ifficult for us to
properly plan and develop our physical environmanan orderly and
economical manner. Maps are useful in resource npign and
allocation. The map is a useful aid in analysing proffering workable
solution to any given geographical problem. With pshawe can
effectively study the past, understand the presamt,predict the future.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss some of the functions of a map.

20



ESM 291 MODULE 1

7.0 REFERENCESFURTHER READING

Carpilo, Jessica (201)What Is a Map? Basic Information about Maps.
http://geography.about.com/od/understandmaps/aisamap.ht
m .Accessed 6/9/11.

Rhind, David. (nd). Maps and Map Analysis.

http://www.geog.ubc.ca/courses/klink/gis.notes/aagh2.html
(Retrieved 26/7/11).

21



ESM 291 MAP ANALYS S

UNIT 5 WHAT ISMAP ANALY SIS?
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  What is Map Analysis?
3.2 Map analysis Tasks
3.2.1 Classification
3.2.2 Delineation
3.2.3 Enumeration
3.2.4 Measurement
4 Conclusion
50 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

To fully understand a map, we need to know howetcode its message
and place it within its proper spatial, chronol@jjcand cultural
contexts. Decoding the message involves gettingatiteal contextual
meaning of each of the symbols used to draw the. ma® in turn
demands reading and interpreting the map symbaitedd one has a
good understanding of what map analysis is all akiowill be difficult
for one to undertake proper analysis of any givap.nConsequently, in
this Unit we will attempt to explain what map arss$yis all about and
also to highlight the major tasks involved in mayalgsis.

20 OBJECTIVES

At the end of this unit, you should be able to:

. define map analysis
o identify the various tasks involved in map analysis
) discuss the procedures involved in accomplishingheaf the

tasks of map analysis.
3.0 MAIN CONTENT

3.1 WhatisMap Analysis?

Map analysis involves the reading and interpretatibthe content of a
map. This entails decoding the map symbols to dettieir meanings
and also understand the message or informatiore thgsibols convey
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to the map user. As stated by Ajayi (2003), mapgliregis “the ability to

recognise the conventional signs and symbols at arsenaps and their
descriptions in words of the area mapped with tite od signs and

symbol”. In addition, map analysis is whereby algtis made regarding
map types i.e. political maps, military maps, camtbnes etc., and the
unique physical qualities or elements of a mapsaale, title, legend

etc.

In map analysis we can use the information dismplage the map to
make some logical inferences or conclusions abmuiesother facts not
expressly shown on the map. In this sense, thexefee can infer that
map analysis ranges from an understanding of theafimental nature of
mapped data through a series of procedures useeriving, analysing
and applying spatial information.

True, a map is an image of a place at a partiqdart in time, but that
place has been intentionally reduced in size, sxdantents have been
selectively distilled to focus on one or two pastar items. The results
of this reduction and distillation are then encodetb a symbolic
representation of the place. Finally, this encodstinbolic image of a
place has to be decoded and understood by a mderrefo may live
in a different time period and culture. When we anmgbarking on map
analysis we are simply trying to reverse what thegpprmaker did. In
making a map we work or transfer information frogality (ground or
Earth’s surface) to paper. However, in map analysisio the opposite,
which is working from paper back to reality (groyind

To be sure you are not missing anything importanu geed to know
about map components such as symbols, scale, legemdas well as
parameters like direction, distance, and relatigogssbn maps. Knowing
about these will help you unlock the secrets of snap

3.2 Map Analysis Tasks

Usually, map analysis is accomplished by execuimgpmber of tasks.
Basically there are four (4) broad tasks involvedriap analysis. They
are:

Classification
Delineation
Enumeration, and
Measurement.

Usually, the first two tasks mentioned above (ckssification and
delineation) are first carried out in that logicatler before any of the
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remaining last two (i.e. enumeration and measur@mé&mach of the
tasks is discussed below.

3.2.1 Classification

This involves assigning objects, features, or ateaslasses based on
certain criterion. There are about three levelsarffidence or precision
that can be achieved in classification. These @retetection, which is
the determination of the presence or absence etre on a map. (ii)
recognition, which involves assigning a featureatgeneral class. For
instance, we can generally classify a feature asroad. (iii)
identification, which means we have enough detlsut the identity of
an object or feature that we are confident enowgpldce it in a very
specific class. For instance, based on availablaildewe can
confidently say a particular road is a secondamurtk B) road instead
of just classifying it generally as a road.

High level or more precise classification of featurenables us to do
more accurate and precise map analysis. In othedsythe higher the
level of classification, the more detailed and maceurate will be the
level of map analysis we can do.

3.2.2 Delineation
This refers to outlining or placing boundaries rduregions or areal

units observed on the map. A typical example is dieéneation of
separate classes of land use or vegetation (seesF3y.

(a_) Before (b) After delineation

Fig. 3.0: Delineation of Vegetation Types on
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3.2.3 Enumeration

This refers to listing or counting of discrete i®risible on a map. For
example, on a large scale map showing a portican @fy we can count
or take a census of the number of individual houbeseholes, bus
stops, or petrol stations in the area.

3.2.4 Measurement

This refers to the physical quantitative measurdroécertain variables
such as length (distance), height, volume, perimeted area. For
instance, on a topographic map, we can measurecalulate the
distance between two places, the height of the pszfala hill or
mountain, or the area of a lake.

40 CONCLUSION

Unless maps are analysed one will not be able riwadéhe information
they contain. Map analysis entails having basiceustdnding of the
concepts, procedures and considerations in anglysiapped data.
Some measure of technical skill is required to priypanalyse a map
and extract useful information from it. Before emdiag on the analysis
of any map, one must sure of what information anéoking for and
that such information could be obtained from thggma

50 SUMMARY

A map contains some information about certain gaolgical features.
Map analysis involves studying and extracting infation from a map.
This demands reading and interpreting the signs ssmabols on the
map. Map analysis could be simple or complex. Tiermation could

be obtained “by eye”, that is through direct obaéibn, by merely
looking at the map. On the other hand, the inforomabn a map could
be extracted by taking some scientific measuremamtisdoing certain
mathematical calculations. By and large, a mapyamalexercise may
require undertaking a number of tasks such asifitagsn of features,
delineation of polygonal features, feature enunmamat and

measurement of some parameters of a feature(s).

6.0 TUTOR-MARKED ASSIGNMENT
Write short notes on the following terms:

1. Classification
2. Delineation
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3. Enumeration
4. Measurement.
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1.0 INTRODUCTION

Basically, map analysis involves a critical exartimma of the

data/information presented on a map. The map dafaresent
geographical features. Hence, it is important ttke map analyst
understands the concept of geographical featurg@geaographical data.
Also important is knowledge of the possible souroéslata for map
making. In this Unit, therefore, we will look at mar geographical
features/data as well as the sources of such data.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. identify the different types of geographical feagiand data.
o identify the various sources of data for map making
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3.0 MAIN CONTENT
3.1 Typesof Geographical Features/Data

Maps are produced using geographical or spatial. ddte data give us
locational and other useful information about tle®gyaphical features
represented on the map. With respect to their ggaméimensions,
geographical features are generally categorisedoad, line, or area
(polygon). Similarly, geographical data could benpoline or polygon.
These geometric descriptions are the basic dataeeles of a map. Each
of the geographical feature/data type is discubsémiv.

3.1.1 Points
They are represented as a single ‘dot’ on the mmu(e 2.0).

Points are used to indicate discrete locations.

They have no length or area at the given scale.

They usually have a single X, Y coordinate.

Used to represent a feature that is too small tdigglayed as a
line or area.

Fig. 2.0: An Example of Point

3.1.2 ArcsLines

Arcs are ordered sets of points that have the tdak straight line or a
curved arc depending upon the feature it desc(ibigsire 2.1).

. They are considered to have a length but no width.
. They are accompanied by a set of coordinates.
. They are used to represent a geographical feah#eis too

narrow to have area, such as a stream or a road.
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Fig. 2.1: An Example of Lines

3.1.3 Polygong/Areas

They are closed features whose boundary enclosesnagenous area
(Figure 2.2).

. They have an area that is given by the arcs/lihas make the
boundary.
. They are used to represent features that have (argalakes,

large cities and islands)

—

[
\7"1

Fig. 2.2: An Example of Polygons

3.2 Sourcesof Datafor Map Making

There are various sources of data for map makihg.sburces, however
could be grouped into two broad categories nameiyngry sources
(hence primary data), and secondary sources (hesoendary data).
Primary data are original data collected and usedhtk first time by the
person using the data. On the other hand, secortttey is already
existing data which was collected and used prelyous
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The major primary and secondary sources of datanfap making
include:

. Traveller's Note (e.g. data collected during a didkrip or
excursion).
. Existing maps

. Aerial photographs (these are photographs of pwstiof the
Earth’s surface taken from aeroplanes)

. Satellite images (these are images of portionshef Earth’'s
surface obtained using remote sensing satellitasate orbiting
the earth in space)

. Land survey (this is the method of physical meaweard of
distance, direction or height on the Earth’s swgjac

J Questionnaire survey

. Official Statistical records

) Field observation (this involves personal physioakervation

and recording of information about a phenomenondstudied)

. Global Positioning System (GPS) (this is an elestrer digital
device used to record information on the latitudd Bngitude of
any location on the surface of the Earth).

) Digital environmental information files (these ardigital
information about different aspects of man’'s phykic
environment; such information is usually compileg \marious
agencies).

40 CONCLUSION

Proper categorisation of geographical features/@ataery crucial to
effective and efficient map analysis. As we willeskater, there are
variations in the way point, line and polygonaltieas represented on
maps are analyzed. In the same vein, there arereliff sources from
which we can get our data for map making. Knowimg $ource of data
used in making a map helps us to assess the Idéveltegrity and
reliability of that map.

50 SUMMARY

There are various types of geographical featurashwtan be mapped.
For convenience sake, however, the features assifiéal as point, line,
or area (polygon). Data relating to geographicatifees are usually
used to represent them on a map. In line with heses of geographical
features we have point data, line data, and polglg(erea) data. The
data can be collected from primary or secondarycgsu Primary data is
data originally collected by the user and which haser been used
before. On the other hand, secondary data is @adrexisting data,
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which has been used before for one purpose or ttier.oThe idea of
categorizing geographical data into point, lineama, as well as having
knowledge of data sources, are all important to understanding and
analyzing of maps.

6.0 TUTOR-MARKED ASSIGNMENT

Explain the different types of geographical feasunad data.

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

Maps are usually drawn using graphic or visual syisidn other words,
when we draw a map we are simply symbolising theioua
geographical phenomena shown on the map. When ga&genn map
reading and analysis we are only trying to dect@esymbols in order
to understand their meanings and, hence, the itom they bear and
convey. There are different kinds of map symbdiss limportant that
we know the symbols and how they are used on mapderstanding
map symbols and their meanings helps us to prop@dypret maps and
derive the information being communicated throughmaps.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. understand the meaning of map symbols
. identify the various types of map symbol.

3.0 MAIN CONTENT
3.1 WhatisMap Symbol?

Every map is drawn using a set of symbols. A mamtsy is any
graphic or visual sign or mark used on a map toresmt and
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communicate information about a geographical featlihe symbols are
used to code or set data and present it in forma adiagram or
illustration. Symbols are part of the sign languadethe map. The
symbols used on a map are usually defined in th#sagend or key.

3.2 Typesof Map Symbol

There are different types of symbols that can lezlde produce a map.
However, using dimension as a parameter we canetwently group

the different symbols into three broad categor@m@ly point symbols,
line symbols and area symbols. Notice that thisiging is also in line
with our grouping of geographical features into npofeatures, line
features and area features in Unit 1 above. Nolestewe also have
conventional symbols, pictorial symbols, and litenatextual symbols.

3.2.1 Point Symbols

Point symbols are used to map point or zero-dinoerdifeatures. On
the map point symbols are shown as individual digecdots existing at
single spots or locations. The dots, however, ateatways circular. In
other words, point symbols could be of various sisapnd sizes too
(Figure 2.0(a)). More so, a point symbol can beduse represent a
gualitative value or a quantitative value. As shownFigure 2.0(a),
when used as a qualitative symbol, a point symbuoply shows us
where individual features are located. For examgplgymbol showing a
building, settlement, petrol station, trigonometation, spot height or
benchmark. On the other hand, if used as a quawitsymbol it
indicates the quantity or amount of the featurerdpresents. For
instance, as illustrated in Figure 2.0(b), oneaot be used to represent
5000 people in a dot map showing the distributibhuoman population
in a region(s).

Key
O Copper
A Zinc
O Gold
7"«7 Bauxite
® Coal
O Diamon
O Uraniu

Fig. 2.0(a): Point Symbols
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1 dot represents 5000 people
Fig. 2.0(b): Point Symbol (Quantitative)

3.2.2 Line Symbols

Line symbols are used to represent one-dimensionéhear features
such as roads, rivers, railways, pipelines, and goowor

telecommunication cables. Like point symbols, sdime symbols (e.g.
ones showing rivers or roads) are used to showitgtia¢ values
(Figure 2.1(a)), while some (e.g. contour linesg arsed to show
guantitative values (Figure 2.1(b)). Line symbasy( flow maps) can
also be used to show the movement or flow of peagpdeds, energy,
animals etc. from one location to another. Line kgls that show
movement can indicate both the direction of the emoent and the
guantity involved in the movement (Figure 2.1(Qhere are different
patterns of line symbols.

Key
—— Road
-— Rail line
—~A_ River

Fig. 2.1(a): Line Symbols Showing Different Types of Linear Features
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Il 40 or more
. 15-26
= 12 or less

°D

Fig. 2.1(c): Line Symbol (flowline) Showing the Direction and
Volume of Fertiliser Moved from One Place to Another

3.2.3 Area Symbols

Area (or areal) symbols are used to map two-dinogrsior polygonal

features; that is, features that significantly comewide area of land.
Examples of areal features include lakes, lagodesnlands, school

compounds, state, country, and so on. There ald@ajive area symbols
as well as quantitative area symbols. Figure 2.2taws different land

use types in a place; the area symbols used herguatitative. On the
other hand, Figure 2.2(b) is composed of quanigatirea symbols
showing the distribution of population density. Tdrea symbol can also
be in form of a colour or pattern.
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[ Agricultural Bl Residential
[ Institutional 1 Industrial

Bl Water body

Fig. 2.2(a): Qualitative Area Symbols Showing Land Use Types

T
R
e
Gy
pici

i

¢
o7
i
G
S
)

0-300
EEER 301-600
B2 601-900
B 901-1200

Fig. 2.2(b): Quantitative Area Symbols Showing
Distribution of Population Density

3.2.4 Conventional Symbols

These are commonly recognised and used map synSmise examples
are shown in Figure 2.3.
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3.25 Literal or Textual Symbols

These are symbols that are derived from the aldiieni of some

words; hence they are in form of texts or lettéfhey are used to
indicate the locations of the features they represeome examples are
(see also Figure 2.3):

Sch = School
Mkt = Market
Ch = Church
RH = Rest House
PO = Post Office
Hosp = Hospital
GENERAL FEATURES
i Pace | wah tlower C Graveipit = Sand pit
i| of wiii spire, minare! of doms L Otk e 5 R
+ ) weorship | without such additons 1__._I: or g L0 slng teap
i I o | Buiding; mpoetent builking BraS  Doundary Post/Stone
e | Ciaanhoime CH Cihuty Mowsa
& Youth hostel Fib Fool Bridgs
] Burkhouse/camging bam P M5 Nile Posl; Mis Sionn
emn Bus or eoach slaton o hornamnnt
L Ligrthouss; beacon (L] Posl O fica Aural
Aardan
1 Trianguintion piflar; mast PotSta  Polco Stasion | O
f Windmid, with of without saln Sch School
1 f Wird pums; wand genraior TH T Hadl
pyion pol  Elecirialy ransmisson ine NTL Mormal Tidal Lirnit
B i 118 m W -;I_: Wﬂ. EP'im

Fig. 2.3: Some Conventional and Literal Map Symbols

3.2.6 Pictorial Symbols

These are symbols that look very similar to whaytrepresent; they are
like a picture or diagrammatic illustration of tfeature they stand for
(Figure 2.4). Such symbols are very easy to unaedséven without the
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aid of a legend or key. Hence, pictorial symbols arostly used in
producing maps for children and non-literate adults

Fig. 2.4: Some Pictorial Symbols

40 CONCLUSION

Every map is symbolised. Symbols are the languagkeomap maker.
Hence, to properly read or analyse a map requieasning and
understanding the symbols used to make the mapeTére various
types of map symbol. Some of the symbols are uge@present and
communicate qualitative values while some are usedconvey
guantitative information.

50 SUMMARY

Map symbols are used to encode and communicate ra@ugal
information. There are different kinds of symbolgtee disposal of the
map maker. We have point symbols, which are use@pcesent point
features; line symbols for portraying linear feagjrand area symbols
for mapping areal features. We also have conveattiymbols,
pictorial symbols and textual or literal symbolsnfap may be produced
using a combination of different categories of spiablt is always good
to provide a legend or key that explains what esyinbol on a map
represents.
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6.0 TUTOR-MARKED ASSIGNMENT

Explain the meaning of map symbols.
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1.0 INTRODUCTION

Scale is one of the most important elements of p. Aay map without
a scale is incomplete. The scale controls not ddw features are
shown, but what features are shown on a map. $nuthit, we will learn
about the meaning, types and sizes of map scalwelisas how to
convert from one scale type to another.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the meaning of scale

identify the different types of map scale

recognise the different sizes of scale

learn how to convert from one form of scale to arot

3.0 MAINCONTENT
3.1 What isScale?

The scale of a map is the ratio between distanceshe map and
corresponding distances in the real world. In otwerds, map scale
tells the relationship between a distance meashedgeen two points
on the map and the actual distance between thetheoground. The
scale of a map shows how much how much the givea has been
reduced to paper size, and hence how much you weaud to enlarge
your map to get the actual size of the piece odl Islmown on the map.
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For instance, if a map has a scale of 1:50,00(0y them on the map
equals 50,000 cm or 0.5 km on the Earth's surface.

The Map Scale tells the user how the map relatetheaoreal world
features it represents. To show a portion of thehEsasurface on a map,
the scale must be sufficiently adjusted to coverdhjective. The extent
of reduction is expressed as a ratio. The unit lom left indicates
distance on the map and the number on the rightates distance on
the ground.

Maps are made at different scales for differentppses. The scale
controls not only how features are shown, but vieatures are shown
on a map. For instance, a 1:2,500 map will showiddal houses and
lamp posts while a 1:100,000, which is a much snatale will not

show such features.

3.2 Typesof Map Scale

A map scale can be expressed in three differentswagmely
representative fraction (RF), statement, and linéach of them is
discussed below.

0] A ratio or representative fraction (RF) indicates how many
units on the earth's surface are equal to oneamihe map. It
can be expressed as 1/100,000 or 1:100,000. Iretaisiple, one
centimeter on the map equals 100,000 centimeteksdieter)
on the earth. It also means that one inch on the im&qual to
100,000 inches on the land. Other common RFs ieclu3,360
(2 inch to 1 mile) and 1:1,000,000 (1 cm to 10 knihe
numerator of a Representative Fraction is alwaysldre so, it
should be noted that in RF the number on the lafidhside (i.e.
1) is the distance or length on map while the #gan the right
hand (e.g. 50,000, which is also the denominatar)the
corresponding or equivalent length or distance rmumgd. So the
RF 1:10,000 means 1 centimeter on the map repsedén®00
centimeters on the ground (or 1in on the map remtss10,000
inches on the ground).

(i) A word statement gives a written description of scale, such as
"One centimeter equals one kilometer" or "One ceeter equals
ten kilometers." Here, the first map would show muoore
detail than the second because one centimetereofirt map
covers a much smaller area than on the second map.

It should be noted that the two methods mentioneave for
indicating scale would be ineffective if the mapeproduced by
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a method such as photocopying and the size of thp m
modified. If this occurs, and one attempts to measane
centimeter on the modified map, it will not be theme as one
centimeter on the original map. This can, howebertaken care
of by using a linear or graphic scale.

(i)  Linear scale (also known as graphic scale or bar scale — Figure
3.0) would be able to solve this problem as it is simalyine
marked with distance on the ground which the magr uan use
along with a ruler to determine scale on the maplohg as the
size of the graphic scale is changed along withmbe, it will be
accurate.

As shown in Figure 3.0, a linear scale is often enad of two
component parts namely the primary subdivisions dhe
secondary subdivisions. The ‘primaries’ are on tiglt hand
side of the zero while the ‘secondaries’ are onléfichand side.
While the primaries are subdivided into kilomet@smiles), the
secondaries are subdivided into smaller units sicimetres (or

furlongs).
Metres1000 500 0 1 2 3 4 Kilometres
—_— —
Secondary
divisions Primary divisions

Fig. 3.0: Linear Scale
3.3 Sizesof Scale

There are three broad categories into which malescan be grouped.
These are small scale, medium scale, and large.s&ala general rule,
the higher the denominator the smaller the scadevare versa.

(@) Small-Scale maps have scales of about 1:1,000,000 and smaller
such as 1:2,000,000; 1:6,000,000; 1:30,000,000aaedised for
maps of wide areas. Such maps are used when mtahigenot
required.

(b) Medium-Scale maps have scales of 1:50,000; 1: 75,000;
1:100,000 to 1: 1,000,000 and are used for mapseofium sized
areas.

(c) Large-Scale maps have scales larger than 1:50,000 e.g. 1:1000;

1:2,500; 1:5000; 1:10,000 and are used when we wtant
represent higher levels of detail.
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It should be noted that a large scale map showd &sa#ures and great
detail. On the other hand, a small scale map slwowslarge features.
Simply put, a ‘large-scale’ map gives a larger andre detailed

representation of a feature than does a ‘smalksaalap. In other

words, the smaller the scale the greater is tha waitech can be shown
on a map of given size, but on the other hand weahte to show less
and less details. A large-scale map covers a ssmadl but shows more
details while a small-scale map covers a large ggabgcal area but
gives less detail.

3.4 Conversion from One Scale Typeto Another

In map reading, one can convert from one scale tgpanother. For
instance, we can convert from statement scale poeRentative Fraction
(R.F.) and vice versa or from linear scale to statet or RF, and so on.

Examples:
) Conversion from R.F. to statement scale
Examples:

(a)

(b)

Convert the following R.F. scales to statementescal
(a) 1:1000; (b) 1:20,000; (c) 1:150,000

Solutions:
NB: 100cm =1m; 100,000cm = 1km

1:1000
The R.F. means 1cm represents 1000cm.
1000cm is equal to 10 metres, that is 10@ 0.01km
that is _1000
100
100000
Therefore, the statement scale is 1cm represéntsetres
or 0.01km.

1:20,000

The R.F. means 1cm represents 20,000cm.

20,000cm =/ or 0.2km, thatis_ 20,000
100,000

Therefore, the statement scale is 1cm represezkeCr 5¢cm
represent 1km.
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ii)

44

(c) 1:150,000
The R.F. means 1cm represents 150,000cm.
150,000 = 1.5km, that is 150,000
100,000
Therefore, the statement scale is 1cm represeskmlor 2cm
represents 3km.
Conversion from statement scale to R.F.

Examples:

Convert the following statement scales to Represmet
Fraction:

(@ 1cmto¥%km (b) 4cm to 1km

Solutions:
(@) l1lcmto ¥z km
The statement scale means 1cm represents %2 or.0.5km
Convert to the same unit of measurement.
1km = 100,000cm
%km =_100,006= 50,000cm
2
Therefore, the R.F.is 1 or 1:50,00
50,000

(b)  4cm to 1km
Convert to the same unit of measurement.
1km = 100,000cm
The statement scale means 4cm represent 100,000cm
If 4cm represent 100,000cm,
1cm will represent 100,006 25,000cm
4
Therefore the R.F. is 1 or 1:25,000
25000

Conversion from Linear scale to statement scale

Example:
Convert the linear scale in Figure 3.1(a) to stateinscale

0 2 4 6 Km
e e w—

Fig. 3.1(a): Linear Scale.

Solution:

Using your ruler, carefully measure the length dina segment
in the primary divisions of the linear scale, faample from O to
1 in Figure 3.1(a). In this example the line seghmmeasures
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1cm. (Note: in some other cases, it could be lleas ficm or, as
in the example below, more than 1lcm). This measentm
represents the distance on the map. Since thendestan the map
from O to 1 in Figure 3.1(a) is 1cm, which reprasezkm on the

ground as indicated in the figure, hence the staténscale is

lcm to 2km.

Ilv)  Conversion from Linear scale to R.F.

Example:
Convert the linear scale in Figure 3.1(b) to R.F.

0 1 2 3Km
e — |

Fig. 3.1(b): Linear Scale

Solution:
Using your ruler, carefully measure the length dina segment
in the primary divisions of the linear scale, faample from O to
1 in Figure 3.1(b). The line segment in this exampieasures
2cm. This measurement represents the distancesamdb. Since
the distance on the map from 0 to 1 in Figure 3.1¢b2cm,
which represent 1km on the ground as indicatechen figure,
therefore the R.F. scale is worked out as follows:
2cm = 1km or 100,000cm
Therefore 1cm = 100,000= 50,000

2
The R.F. is 1:50,000.

40 CONCLUSION

Scale is an important component of any map. Witheogicale a map
could be considered to be a mere sketch. The scalbles us to relate
map distance to the equivalent distance on grolind.scale gives us an
idea of by how much reality has been reduced t@pépap) size and,
hence, by how much we need to enlarge the map tidagk to the
original size of the reality represented on the mapanalysing a map
we need to make use of the map scale whenever saegesn fact,
without the scale it will be impossible to accuhateneasure and
determine the actual value of certain parametech aas distances,
dimensions and quantitative magnitudes of featonethe map.

50 SUMMARY

Every good map has a scale. The scale of a mapl c®uindicated in
about three ways namely Representative Fraction),(R¥ord of
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Statement, or Graphical (also Bar or Linear) sd@le.a map, it is often
better to express the scale in all the three wayst least two. This

makes for easy understanding of the scale. But evliee scale is

indicated using only one of the three methodssistill possible to

convert it to any of the other two methods. Fotanse, we can convert
from RF to Statement or Bar scale, from Bar scal®F or Statement,
from Statement to Bar scale or RF, and so on.

6.0 TUTOR-MARKED ASSIGNMENT
Identify the different types of map scale.
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1.0 INTRODUCTION

Maps are actuallprojectionsof a part of or the entire EartRor quite
some time it was thought that our planet was #at during those days,
a map simply was a miniature representation ofragfahe world. Now
that we know that the Earth’s surface is curvea ispecific way, we
know that a map is in fact a flattened represemadf some part of the
planet. The field of map projections concerns ftgath the ways of
translating the curved surface of the Earth infiaamap.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. examine the concept of map projection
) identify the elements and classes of map projection

3.0 MAINCONTENT

3.1 WhatisMap Projection?

The Earth's surface is curved but as it must bevshon a flat sheet
there is need for a projection. A projection is atmod by which the
curved surface of the earth is represented ontastidace. It involves
the use of mathematical transformations betweeraitetion of places
on the earth and their projected locations on thag(flat surface e.g.
paper). A map projection is a mathematically désatitechnique of
how to represent the Earth’s curved surface onatrflap. In other
words, it is the mathematical process of transfogrihe spherical earth
into a flat earth (Figure 4.0). It is also the es@ntation of parts of the
surface of the Earth on a flat paper map or onmapter screen. Every
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map we see on paper has been projected; it isrthecped version of
the spherical earth.

Mathematical
transformation

Spherical earth Flat (paper) map of the earth

Fig. 4.0: Map Projection

3.2 Classification of Map Projections

There are several types of map projections, as agleveral methods
used to achieve these projections. Basically, hewetiere are three
classes of map projections; they are cylindricahical andazimuthal
(Figure 4.1) The Earth's reference surface projected on a mapped
around the globe as a cylinder produces a cyliatimeap projection.
Projected on a map formed into a cone gives a abm@ap projection.
When projected directly onto the mapping plane ibdpices an
Azimuthal (or Zenithalor planar) map projection. Figure 4.1 below
shows the surfaces involved in these three cladga®jections.

Distortions

Ny

Cylindrical Conical Azimuthal

Fig.4.1: The Three Classes of Map Projections: Cylindrical,
Conical and Azimuthal. The Projection Planes are Respectively a
Cylinder, Cone and Plane (kartoweb.itc.nl)

A map projection without distortions would corrgctepresent shapes,
angles, areas, distances and directions, everywberethe map.
Unfortunately, any map projection is associatechvgitale distortions.
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There is simply no way to flatten out a piece dipbsbidal or spherical
surface without stretching some parts of the serfiamore than others.
The amount and which kind of distortions a map widlve depends
largely - next to size of the area being mapped the type of the map
projection that has been selected.

Projections can be identified by the distortionsicihthey avoid - in
general a projection can belong to only one ofdletasses:

Equal area or Equivalent projections preserve the area of
features by assigning them an area on the map wlsch
proportional to their area on the earth - these wmeful for
applications which require measuring area.

Conformal projections preserve the shape of small features, and
show directions (bearings) correctly - they are fulsdor
navigation.

Equidistant projections preserve distances to places from one or
two points.

There are several types of map projections, as agleveral methods
used to achieve these projections. Each projediomost accurate at its
center point and becomes more distorted the furétvesty from the

center that it gets. The projections are genersdiyned after either the
person who first used it, the method used to predijo©r a combination

of the two. Some common types of map projectionhiate:

4.0

Mercator

Transverse Mercator
Robinson

Lambert Azimuthal Equal Area
Miller Cylindrical

Sinusoidal Equal Area
Orthographic

Stereographic

Gnomonic

Albers Equal Area Conic.

CONCLUSION

Basically, map projection is a mathematical proaessd to transform
the curved surface of the Earth into a flat surf&eery map is based on
a particular projection.
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5.0 SUMMARY

Map projection has to do with showing the curvedaxe of the Earth
on a plane or flat sheet. It involves using math@ahtransformations
between the locations of places on the Earth arar tprojected
locations on the flat map. This transformation froome shape
(spherical) to another (plane) always leads to stoma of distortions.
Generally, the distortion is usually least when thap shows just a
small area, and greatest when a map shows thee entiface of the
Earth. There are three properties of the Earthisasa that can be
distorted during the process of projection. These area, shape and
distance (length). A map projection can only preseone or two of
these properties but not all three. Hence, praastare identified by the
particular property they preserve (that is the tmey did not distort).
We therefore have equal area projections (whiclsgie the area
features); conformal projections (which preservapghof small features
and also show directions or bearings correctly)d aguidistant
projections (which preserve distances to placesnfrene or more
points). In terms of methods or techniques usepraducing them and
hence their physical appearances, map projectianse classified into
three namely cylindrical, conical and azimuthaiv&al map projections
have been invented, but none of them is yet corsid® be the best.
The choice of which projection to adopt in makingnap depends on
the main objective of the map.

6.0 TUTOR-MARKED ASSIGNMENT
Identify the elements and classes of map projection

7.0 REFERENCESFURTHER READING

Getis, A., Getis, J. & Fellmann, J. D. (2004ntroduction to
Geography. Boston: McGraw-Hill Companies, Inc.

Carpilo, Jessica (201)vhat Is a Map? Basic Information About Maps,
http://geography.about.com/od/understandmaps/aisamaap.ht
m. (Accessed 6/9/11).

Geometric Aspects of Mapping: Map Projections.
http://kartoweb.itc.nl/geometrics/map%20projectitosly.htm

Map Projections.
http://egsc.usgs.gov/isb/pubs/MapProjections/ptmas.html
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INTRODUCTION

Maps are usually produced based on certain codalisgstems that
enable us to accurately determine the locationteatures. Maps can
also give us information on the directions or angllearing of features
relative to any other features. Therefore, cootémare important items

on maps. In this unit, we will look at the varicc@ordinate systems and

also how to determine directions and bearings atuifes on a map.

2.0

OBJECTIVES

At the end of this unit, you should be able to:

3.0

31

explain the meaning of geographical coordinateesyst
discuss the importance of coordinates

identify various coordinate systems

discuss compass directions

discuss bearings.

MAIN CONTENT

Coordinate Systems

Locations and directions on maps are accuratelgrabed using a
coordinate system. The two types of coordinateesystcommonly used
are the geographical coordinate system and thengolar or plane
coordinate system.
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3.1.1 Geographical Coordinates

We can identify locations as precise points on Haeth's surface by
using a grid system of latitude and longitude. Tinthod of giving a
north and south direction (latitude) and an east amst direction

(longitude) is used through the world. Latitude dodgitude uses a
coordinate system of intersecting lines that messulistances in
degrees. This system helps us in measuring distaaoel finding

directions or bearings between and among placeékeokarth's surface.
The starting point is the prime meridian, whichresgnts 0° longitude.
The exact opposite position at 180° is called titerhational Date Line,
which is where the date actually changes.

Latitude

Latitude lines are parallel; they run east and vasund the earth's
surface and measure distances north and southtfr@quator (Figure

5.0). The parallels of latitude become increasirgiigrter closer to the
poles. On the globe the B@arallel is only one half of that at the
equator.
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Fig. 5.0: Lines of Latitude

Longitude

Longitude lines (Figure 5.1) run north and soutbuad the earth's
surface; they intersect at the poles, and measstande east and west
from the Prime Meridian. Meridians of longitude aaebitrary but
conventional lines and together with the parallbssed upon the
naturally given equator, constitute the globe g8thce the meridians
converge at the poles, the difference between #geegs of longitude
becomes shorter as one moves away from the equator.
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Fig. 5.1: Lines of Longitude

3.1.2 Rectangular Coordinates

The rectangular or plane coordinate system (alsmwknas the grid
reference system) is made up of square grids tteahambered (see
Figure 5.2). The grid lines help us to pinpoint aract location
anywhere on the map by giving a unique number knasna grid
reference. In other words, the grid references sl find the accurate
positions or locations of places on a map. Theicadrtines are called
eastings, since they increase in value as youltemst on the map. The
horizontal lines are called northings, since thegrease in value as you
travel north on the map.

We have the four-figure grid reference (e.g. 1328k-figure grid
reference (e.g. 137264), and so on. Grid refereacesasy to use in
identifying the location of any place if you canmmember that you
always have to go along the corridor before yowgdhe stairs. In other
words, to find the grid reference number of a plfist use the eastings
to go along the corridor until you come to the bottleft-hand corner of
the square you want. Write this two-figure numbewd. Then use the
northing to go up the stairs until you find the sacorner. Put this two-
figure number after your first one and you now hthefour-figure grid
reference. The easting is usually read before tnthimg. For instance,
in Figure 5.2 the grid number for location A is B1#hat of location B
is 125270, location C is 135295 while location [142297.
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Fig. 5.2: The Grid Reference System

3.2 Directions

Directions are determined using the compass roseshdwn in Figure
5.3, the compass is usually marked with cardinaitpoThe four major
cardinal points are North, South, East and Westermmediate points or
subdivisions can be derived from these major catdpoints. For
instance, we have North-East, South-East, South-¥fes North-West.
These subdivisions can further be divided to obtanmiary divisions
such as North-North-East, East-North-East, EastisBast, and so on.
In all, we have sixteen cardinal points or compdisections (Figure
5.3).

Using the compass it is possible to tell the dicectof a place or
location from another place. As illustrated in Fgb.4 the direction of
location A from location B is north-west. In othepords, A is located
north-west of B.
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Fig. 5.3: Compass Directions

Fig. 5.4: Measurement of Direction

3.3 Bearings

Bearings are directions measured in angles. Theyvary useful in
more accurately determining the relative locatiohgplaces. Bearings
are usually measured in degree8 {0360) in a clockwise direction
from the true north (see Figure 5.5).
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Fig. 5.5: Cardinal Points and their Bearings

On a map the angular bearing or direction of agfacm another place
can be measured using a protractor. The followiegsscan be taken to
measure the bearing of a place from another place:

a) Identify the two places on the map.

b) Draw four-cardinal points on the location (pointaliservation)
from which you are looking for the bearing of thber location.

C) Draw a straight line to join the centres of the tawations.

d) Measure the angular bearing using the protractor.dd this,

place the centre of the protractor at the point rehtee north-
south and east-west lines of the cardinal pointsréect each
other. Reading from“n a clockwise direction, the degree which
directly falls on the line joining the two placesthe bearing of
the location of the place we wish to determinebigsiring from
the other location.

Example:
Determine the bearing of location B from location(lAigure 5.6). As

shown in Figure 5.6 the bearing of B from A is 157
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Fig.5.6: Measuring Bearing

40 CONCLUSION

Latitudes and longitudes as well as other geogcaphieferencing
systems are very useful in fixing the positionsfeditures on a map.
Without a coordinate system it will be difficult &stablish the actual
position of a feature. In the same vein, the caldpoints expressed
using the compass rose guide us in establishing géwgraphical
direction and angular bearings of features on thp.ihus, without the
coordinate system and the compass we will not e &bknow our
positions on the Earth’s surface and we will gestsjonot knowing our
direction.

5.0 SUMMARY

Coordinate systems such as geographical coordirsatdsrectangular
coordinates are very useful in determining the eateulocations of
features on the map. The coordinates are used ograghically
reference the positions of features on the surtddabe Earth. In other
words, in map analysis coordinates are used tderéee position of a
feature appearing on a map to its equivalent mosion the Earth’s
surface.

Similarly, the direction or angular bearing of ati@re relative to another
feature can be established. The compass rose, whidne of the
important components of a map, helps us in detengpithe direction or
bearing of features with reference to other feature
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6.0 TUTOR-MARKED ASSIGNMENT
Identify the various geographic coordinate systems.
7.0 REFERENCESFURTHER READING
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Geography. Boston: McGraw-Hill Companies, Inc.
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MODULE 3 MAP ANALYSISAND INTERPRETATION

Unit 1 Analysis of Settlements
Unit 2 Analysis of Point Features
Unit 3 Analysis of Linear Features
Unit 4 Analysis of Areal Features
Unit 5 Analysis of Relief Features

UNIT1  ANALYSISOF SETTLEMENTS
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Types of Settlement
3.2  Settlement Patterns
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Human settlements are common features of topograpland some

other basic maps. They are usually of differengiarishapes, sizes and
functions. Settlement studies are important fonpiag, development

and management purposes.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o identify and classify different types of settlensent
. analyse settlement patterns.

3.0 MAINCONTENT

3.1 Typesof Settlement

Settlements could be broadly classified as rurairban.
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Rural Settlements

Rural settlements are usually smaller in size thdman settlements.
More so, rural settlements are inhabited by reddyifew people who

are socially, culturally and linguistically homogers. Such settlements
could be dispersed, nucleated or linear in arraegemHomesteads,
hamlets and villages are examples of rural setthénigpes. Rural

settlements are hardly planned; people build theirses wherever they
pleased (Figure 1.0).

Fig. 1.0: A Rural Settlement

Urban Settlements

Urban settlements are usually larger than rurdleseénts. They are
known to be densely populated and are inhabitedpégple from
different social, cultural and linguistic backgraisn Most urban centres
are the product of conscious planning; hence tlaglgobuildings and
other infrastructure are often well laid out (Figut.1). The settlement
pattern of urban centres is commonly nucleatednaal. Examples of
urban settlements are towns, cities, conurbatiomsetropolis,
megalopolis, and megacities.

Fig.1.1: A Planned Urban Settlement
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3.2 Settlement Patterns

Settlements could be of various patterns or shapetilement pattern
refers to the arrangement or layout of buildingsisettiement. There
are four major settlement patterns namely dispemnsedeated, linear,
and homestead (or isolated).

Dispersed settlement pattern
The main characteristic of this settlement patiethat the buildings are
scattered and could be far from one another (FigjLite

Fig.1.2: Dispersed Settlement Pattern

Nucleated settlement pattern

This is more or less the opposite of dispersedesedint. In a nucleated
settlement the buildings are clustered; hence #neyery close to one
another as shown in Figure 1.3.

Fig.1.3: Nucleated Settlement Pattern
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Linear Settlement Pattern

In a linear settlement layout the buildings are ated along
transportation or communication routes such as s;oaailways, and
rivers (Figure 1.4).

Fig.1.4: Linear Settlement Pattern

Homestead

A homestead is an isolated one family residenceshBauilding is
usually far from others. It could be a farmsteadhing camp, fishing
hut, or lumbering camp (Figure 1.5).

Fig.1.5: A Homestead Settlement

40 CONCLUSION

Settlements are among the important cultural festeaommonly shown
on maps, especially topographical maps, townshipsnaad other basic
maps. Map-based settlement analysis helps us terstatid various
aspects of settlements such as their types, spajab distribution,

pattern of organisation, shape, as well as hisibdevelopment over
time. The study of settlements is relevant for enber of reasons such
as effective physical planning, resource allocatioaconomic

development, security, provision of infrastructufatilities and social

amenities, and so on.
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5.0 SUMMARY

There are different types of settlements. Somdesatints are small
while some are big. We have rural settlements ali a® urban

settlements. Rural settlements include homestéwaslets and villages.
On the other hand, urban settlements include tamities, metropolis,

megalopolis, megacities, and so on. In terms df gpatial distribution,

settlements can be nucleated or dispersed. Nudlestlements are
mostly found in urban centres while dispersed esndire more common
in rural areas. Settlements can also develop irlangated or linear
manner along line features such as roads, coastlmeailways.

6.0 TUTOR-MARKED ASSIGNMENT
Identify and classify the different types of seatikmnt.
7.0 REFERENCESFURTHER READING
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UNIT 2 ANALYSISOF POINT FEATURES
CONTENTS
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2.0 Objectives

3.0 Main Content
3.1 Enumeration
3.2 Calculating the Density of a Point Feature Disttiio
3.3 Measurement of Degree of Clustering

4.0 Conclusion

5.0 Summary
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7.0 References/Further Reading

1.0 INTRODUCTION

So many features appear on maps as dots. In titiswa will focus
attention on both qualitative and quantitative gs@$ of point features.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. identify the various ways point features can bdyeeal.
o illustrate, with examples, how point features aralgsed.

3.0 MAINCONTENT

3.1 Enumeration

Enumeration involves nominal counting of the numbemdividual or
discrete point features on a map. Such discretet pjeatures could be
settlements, boreholes, wells, buildings, treesnals in a wildlife park,
and so on. Figure 2.0 is a hypothetical map showhegdistribution of
boreholes and electricity transformers in four Wardf a Local
Government Area (LGA). As the map shows Ward A &dstal of six
boreholes and three transformers; Ward B has foteghwles and three
transformers, and so on.
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A Electric transformer
O Borehole

Fig. 2.0: Examples of Point Features

3.2 Calculating the Density of a Point Feature Distribution

Density is a measure of the level of compactnesa pérticular point
feature distributed over a geographical spacetherovords, density is
a measure of the number or population of a fegiaresquare kilometre.
Therefore, density (D) is measured by the formula:

P
D = —_—
A
Where:
D = Density
P = Population
A = Area

To measure the density of a point feature distebubver a given
geographical space shown on a map, the stepsiéavfate:

1. Enumerate or count the number of the feature taiobthe
population (P).
2. Using the scale of the map, calculate the aredefjeographical

space or region under consideration (Note: the ansWwould be
in square kilometre (kf.

3. Apply the formula above to determine the density thé
distribution.
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Example:

Fig. 30 shows the distribution of churches in alitg. We can calculate
the density of the churches by relating the nundsguopulation of the
churches to the area or land mass of the localigi.can be easily
ascertained from the map, there are twenty-sevéh @urches in the
locality. Assuming the area of occupied by the libgas determined to
be 3.68km; we can calculate the density of the churches thus

D = 27

68
= 734

The density (D) is 7.34. What this means is thatdhare 7.34 churches
within every one square kilometre in the locality.

o0 ® 9 o ©
®
...’. ..
®
0 ° 0..
) .o ® o o

Fig. 2.1: Distribution of Churches in a Locality

3.3 Measurement of Degree of Clustering

The degree or level of clustering (or dispersiof)aopoint feature
distribution can be determined. This can be aclievgng either the
Quadrat Analysis technique or the Nearest Neighbéunalysis

technique. The nature of a point distribution cam described as
aggregated, random or uniform. We will briefly cioles the Nearest
Neighbour Technique here.
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Scale 1:50,000

Fig.2.2: Distribution of Senior Secondary Schools in a
Locality

Consider the distribution of Senior Secondary sthao a locality as
shown in Figure 2.2. We can measure the degredustecing of the
schools using the Nearest Neighbour technique.fdllmving steps are

used:

1.

68

On a straight line, measure the distance betwgemnna (a school
in this our example) and its nearest neighbourhenrap. For
instance, in Fig. 31 the nearest neighbour to pAimg point E.

(Note that in some cases two points within an aealocated
closer to one another than they are to any othet,po which

case the same distance is measured twice. Fonaesta Figure
2.2, points E and F are closer to each other thay &re to any
other point. Hence we will measure the distanceak&éF also the
distance FE). The measurements are recorded Isleaga shown
in Table 1.

The distance measurements on map are usually innres;
they need to be converted to kilometres (or metrsg)g the map
scale, to find the ground equivalent of each meamaent. For
instance, the distance from point A to its neanesghbour E is
2cm. Given the map scale of 1:50,000, the distam&dometres
between A and E will be (2 x 50,000)/100000, whgities us
1km. (See Table 1).

Find the area of the place within which the poiats located.
Again you have to measure the dimensions of theeptan map
and convert to square kilometres using the mapestahe place
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Is rectangular in shape (as in the present examible)formula
for finding the area of a rectangle is used. Ondtieer hand, if
the place has an irregular shape, then any of tethads for
calculating the area of an irregular shape cansked.uPlease see
Unit 4 below for a discussion on each of the meshdor
calculating the area of an irregular areal shape).

4. Having measured the distances between the pointsaso the
area of the place, proceed to calculate the Neategjhbour
index by using the following formula:

R = A
=
Where
R = Near neighbour index (NB: this index ranges/alue from 0

(aggregation) through 1 (random) to 2.15 (uniform))

rA = observed mean distance.
rE = expected mean distance in a random distobutE = Y4(5*),
where

p = the observed density of points in the placgeurtonsideration (i.e.
density is number of points divided by area).

Table 1: Nearest Neighbour Distance Measures

Distance | Length Length
(cm) (km)
AB 2.0 1.0
BD 1.2 0.6
CG 3.0 1.5
DB 1.2 0.6
EF 0.6 0.3
FE 0.6 0.3
GH 2.6 1.3
HG 2.6 1.3
IF 2.8 1.4
JH 3.0 1.5
KL 2.8 1.4
LK 2.8 1.4
Total 12.6

Total number of points (schools) in the place is 12
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Area covered by the place on map is 9.1cm x 7cmgi@aond this will
be 4.55km x 3.5km, which is equal to 15.93km

Observed mean distance (rA) = 12.6/12 = 1.05km.
Density of points (p) = 12/15.93 = 0.7533.
Expected mean distance (rE) = %4(0.7%33

0.5(1.1523)
0.5762

Near Neighbour index (R) = rA/rE
1.05/0.5762
1.82.

Interpretation: the result (1.82) indicates that the distributioh
schools in the place under consideration tendsriasmaniform.

40 CONCLUSION

Point features can be qualitatively or quantitdyivenalysed. Whatever
form of the analysis, however, the essence is tergtand certain
spatial aspects or dimensions of the point distiaiou

50 SUMMARY

A point feature is any recognisable individual teatthat exists at a spot
or single location. On maps, especially small scaégps, the locations
of point features are indicated with dot symbolsinPfeatures can be
analysed by counting how many they are within segigeographical
area. For instance, we can count the number ofhbtes in a
community. We can equally calculate the densitg pbint distribution,
whereby we determine the average number of suelatare per square
unit of an area (e.g. number per square kilome®epilarly, we can
also measure the level of clustering of a pointritistion, that is,
whether it is dispersed, aggregated, or uniforngyridbuted.

6.0 TUTOR-MARKED ASSIGNMENT

lllustrate, with examples, how point features aralgsed.
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1.0 INTRODUCTION

Characteristically, line (or linear) features amnegrally considered to
one-dimensional in nature; they are said to hamgtlkeand no width or
height (or depth). Line features have many propertihat can be
analysed with aid of a map. In this unit, we wadatn some of the ways
line features are analysed.

20 OBJECTIVES

At the end of this unit, you should be able to:

. explain the different shapes of linear features

. identify and measure some inherent parameters@diifeatures

) analyse certain relationships that exist amongilaininear
features.

3.0 MAINCONTENT

3.1 Measuringthelength or distance of alinear feature

As shown in Figure 3.0, the shape of a linear featould be regular or
irregular. The shape of the features determinesihmameasured.
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W\,—

Regular shape Irregular shape

Fig. 3.0: Regular and Irregular Line Shapes

It is easier to measure a regular shape than eguiar shape. If a linear
feature has a regular shape, that is it is a $tréilge, a ruler can be used
to directly measure its length on the map. On ttherohand, if a linear
feature has an irregular shape, that is, it is www zigzag in nature,
either the edge of a piece of paper or a whiteathrghe type used by
tailors), is used to measure the length of theufeatcarefully following
the curves. Mark the beginning and the end of ¢la¢uire on the material
you are using to do the measurement. After tracingneasuring the
length of the feature on the map using the thregzhper, stretch out the
material used over a ruler and read off and redbel total length
(usually in centimetres, or inches, as the case b&y Next, use the
scale of the map to calculate the equivalent destaom ground.

Thus, the logical steps involved in calculating lregth or distance of a
linear feature are:

0] Measure the length of the feature on paper (mabps tan be
achieved in a couple of ways. If the line is aigtraline (as the
crow flies) you can use a ruler to measure it,l@raatively you
can use a string to measure it and stretch thegstm a ruler to
read off the length in centimetres. On the otherdh# the line is
winding, bend the string to follow the exact shapél you reach
the second or end point. Then place the stringnagai ruler or
the scale bar on the map to measure the distangeusrstring.

(i) Now that you have a distance in centimeters, ugiagnap scale,
calculate the ground equivalent of the distanceayper using the
following formula:

MD x MS
100,000

Where:

Ly = Length of a linear feature on ground. (This igally in kilometres,
or miles).

73



ESM 291 MAP ANALYSIS

MD = Map distance (length of the feature as meabsorethe map. This
distance is usually measured in centimetres, drasc

MS = Map Scale (the denominator of the map scale)

100,000 = a constant used to convert from centaseto kilometres
(NB: 100,000 cm is equal to 1km).

Example:

Problem:

If a portion of a road measures 6.3cm on a mapsaaée of 1:50000,
what is the length of the road portion on ground?

Solution:

MD = 6.3cm

MS = 50000

Therefore,

MD x MS
100,000

= 6.3 x 50000
100000

= 3.15km (NB: Always indicate the correct unit of measuegrnof
your answer).

3.2 Analysing Road Network Connectivity

Roads connect different settlements in any givesgggphical area. For
planning and development purposes, it is possitdeadten necessary to
determine the level of connectivity in an area. Tl connectivity in
a place also indicates the degree of accessilmtitgase of movement
from one location to another in that place. Poadroonnectivity in, say
a city, means people will find it difficult movirground in that city. The
desirable ideal situation, therefore, is to havkduone hundred percent
connectivity. However, in reality full connectivitg hardly attained. By
calculating the present level of road connectivithanners and decision
makers are able to know the number of additionatl roetworks that
might be needed to achieve full connectivity orlesst significantly
improve on the situation on ground.

A typical road network is made up of two importahments namely
nodes and links (Figure 3.1). Nodes representesedthts while links
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(also known as arcs) represent road segments dommecthe
settlements.

O Node ~— Link

Fig. 3.1: Road Network in a City

To calculate the percentage connectivity of roativaek in a city such
as the one shown in Figure 3.1, the following stastaken:

1.
2.
3

On a map showing the road network, count the nurobeodes.

Count the number of links.

Apply the formula given below to determine the pertage
connectivity.

If what you have is not full connectivity, then éenine the
number of additional links (roads) that would beeded to
achieve full connectivity in the area.
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Percentage Connectivity (% Connectivity) is deteedi by the formula:

Actual (Existing) links 100
% Connectivity = X «~—
Possible (Maximum) links 1
OR
- A 100
% Connectivity = ? X —
1

Where P =n(n-1)/2,  n =number of nodes

Using Figure 3.1 as an example, we can determiaelavel of road
network connectivity in that city thus:

Number of nodes (n) = 15
Number of existing links = 21
Possible links (P) = 15(15-1)/2, = 105

% Connectivity = _21 X 100
105 1

= 20%

From the result above it is obvious that with aremtivity of only 20%
the city has a poor road network. Whereas theiagistumber of roads
(links) in the city is 21 while the total numbegrered to achieve full
connectivity in the area is 105, it then means #dditional 84 roads
(105 — 21) will be needed to achieve complete @%@onnectivity in
the city.

3.3 Drainage Analysis

Drainage here refers to streams and rivers. Thenalya resources
existing in a place are usually shown on topogm@phphysical

geography, or hydrological maps. Drainage analigsisnportant for a
number of purposes including water resources maneagg irrigation

and other agricultural activities, hydropower sypjind so on.

We normally deal with two kinds of drainage anaysnamely
gualitative analysis and quantitative analysis. IQatave analysis
basically has to do with description of the phykidatribution and
patterns of streams/rivers in a given place. On thkeer hand,
guantitative drainage analysis is concerned wshigs such as number
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of streams, bifurcation ration, length of strean@aaof stream (or river)
basin, stream density, stream frequency, and sthe@msity.

3.3.1 Typesof Drainage Pattern

There are different types of drainage pattern wluah be shown on a
map. Some of the major drainage patterns are foehtand illustrated
below.

(@) Trellis drainage pattern: In a trellis pattern (g 3.2) the

distributaries of a stream run almost paralleldoheother; hence
they join the main stream at almost right angle.

Fig. 3.2: Trellis Drainage Pattern

(b)  Dendritic drainage pattern: As shown in Figure 8 drainage
pattern is similar to the branches of trees; itharacterised by
irregular branching of the tributaries of a streamdifferent
directions.

Fig. 3.3: Dendritic Drainage Pattern
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(c) Centripetal drainage pattern: This pattern is dttersed by
many streams or rivers converging or flowing intdake from
different directions as shown in Figure 3.4.

(e
S

Fig. 3.4: Centripetal Drainage

(d) Radial drainage pattern: In a radial drainage pattseveral
streams or rivers flow from a central highlandl(bil mountain)
to different directions away from each other (Fey@r5).

Fig. 3.5: Radial Drainage Pattern
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/—\_/J 1 R H H
< Stream or river | | Stream or river basin

Scale 1:50,000

Fig 3.6: A Stream Network

3.3.2 Stream Ordering

Having identified and delineated a particular dag@ system for
analysis, the first thing to do is to carry outystematic ordering or
ranking of the various stream segments making apdrainage system.
There are several methods of ranking stream segudatwever, for the
purpose of this course we will adopt a modifiedsi@n of the method
devised by Strahler. In this method stream segmamtsanked as®1
order, 2% order, ¥ order, and so on. As shown in Figure 3.6, a first
order stream is any stream segment that does metdray other stream
flowing into it. When two first order streams mele¢y form a 2 order
stream. Similarly, when two"2order streams meet they form"a&der
stream, and so on. It should also be noted thmidasated in Figure 3.6,
when a lower order stream joins a higher orderastrehe resulting
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stream segment will still be that higher order atne For instance, if a

1% order stream flows into a"2order stream, the stream segment
produced will still be ranked"2order. In the same vein, if 4%rder
stream joins a "3 order to produce a new stream segment, this new
segment will be ranked®order. It is only when two (or more) stream
segments of the same order meet at a common caondu form
another segment that a higher order stream is peatiu

Stream ordering helps us to identify and know tbhenber of segments
in each order or category, and hence, the totabeumf segments in the
drainage system under consideration. It is, theeefmustomary to create
a stream order table after ordering the streamasdrainage basin. Table
2 has been generated based on the stream orderifgure 3.6; the

Table shows the number of segments in each streden.o

Table2: Stream Orders

Stream Order Number of
segments
n => I order 10

n+1l =>2%order | 6

n+2 => 3 order | 3

Total 19

3.3.3 Bifurcation Ratio

Bifurcation ratio (Br) is used to compare the rnelaship between a
stream order and the next higher stream ordertheravords, it is used
to determine the proportion of a stream order saynf' order (i.e. T
order) in relation to then¢-1)™ order (i.e. 2 order). The formula for
calculating the Bifurcation ratio is:

B Sn Number of stream segments in the n order
r = —

S(n+1) Number of stream segments in the (n+1)" order

Examples:

Using the information contained in Table 2 the Bihtion ratio
between the first order stream segment and thendemaer segment is
calculated thus:

Br = 10

6
=1:1.7
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Similarly, the Br between thé2order streams and th& 8rder streams
Is:

Br =

I—‘w|@

D 2

Inter pretation:

The above Br (1: 1.7) result between th& a@nd 2¢ order streams
indicates that for every singlé“order stream there are 1.7 arder
streams. In other words, the first order streamm&ads in the drainage
network are 1.7 times greater than the second stdesms. In the same
way, the Br of 1 : 2 between th&and & order streams shows that the
2" order streams are twice larger in number thar8therder streams.

3.3.4 Drainage Density (Dd)

This refers to the average or mean length of stsgam drainage basin.
To determine this index, the total length of afkatn segments in the
basin is measured and divided by the area of temb&éhis gives us an
idea of the average length of stream per unit agn;3.2km of stream
per square kilometre. The stream density is detexdby the formula:

=1 Total length of streams

A Area of stream basin

3.3.5 Stream Frequency (Sf)

This is the mean number of stream segments iniaady@ basin per unit
area of the basin. To obtain this index, simply ntothe number of
stream segments in the basin and divide it by tba af the basin. This
will give us an idea of the average number of sedsper unit area.

2 Ns Total number of stream segments
Sf = =
A Area of stream basin

3.3.6 Length Ratio (Lg)

This index measures the relationship or ratio betwibe average length
of all the stream segments belonging to a particit@am order and the
average length of all the stream segments in thé higher stream
order.
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Yiln/Sn

(X In+1)/Sn+1

Total length of 1 order streams / number of segments*iorter

Total length of 2 order streams / number of segments"fro2der

3.3.7 Drainageintensity (Di)

This is a product of the drainage density and siréi@quency. The
formula for calculating drainage intensity is:

YI¥ns
Di = — = Ddsf

Where: Dd
Sf

Drainage density
Stream frequency

40 CONCLUSION

Line patterns are common features on maps. Topbga@pmaps, road
maps, utility maps and hydrological maps are usedhiow different
types of line features existing in a place. Thee limetwork can be
analysed in various ways and for various purposése network
analysis is quite useful for project planning andplementation
purposes. For instance, we can use road netwotksam#o improve the
provision of roads and accessibility. Similarlyagrage analysis can be
used for planning water supply schemes, water reesumanagement,
irrigation and other agricultural purposes, hydec#icity supply,
watershed management, planning and managementlaidinvater
transportation, and so on.

50 SUMMARY

Line or network analysis involves studying varicaspects of a line
pattern. Line patterns include road network, tedecwnication
network, power supply network, drainage network andon. Usually,
the particular network to be analyzed is first wedited on the map. We
can then undertake several other tasks such asnpage connectivity
and drainage analysis which involves stream orderaalculating the
bifurcation ratio between a stream order and thet imégher order,
calculation of the area of the river or stream asieasuring drainage
density, length ratio, stream frequency, and so on.
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6.0 TUTOR-MARKED ASSIGNMENT
Analyse the relationships that exist among sintiteear features.
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1.0 INTRODUCTION

Area (or areal) features, which are also knownadggonal features, are
basically two-dimensional in nature; they have abmsble length and
width. In map analysis, there are various charesties of areal features
that can be examined. This unit, therefore, is esgly dedicated to
discussions on the analysis of areal features ggsma

20 OBJECTIVES

At the end of this unit, you should be able to:

. measure the perimeter of an aerial feature (igtadce around
the feature)
. determine the area of a polygon (aerial feature).

3.0 MAINCONTENT

3.1 Calculating Area

Like linear features, areal features can also hageilar or irregular

geometric shapes (Figure 4.0). Regular geometapeshinclude circle,

square, triangle, and rectangle. It is easierrtd the area of a regularly
shaped feature than that of an irregularly shapadufe. To calculate
the area of a feature with regular shape, the g@oate formula for that

shape is used. For instance, the area of a sqigaree fis found by

multiplying the length by the width (that is, L x )\Mthe area of a

triangle is found by multiplying one-half of thedgaby the height (i.e.
%b x h), and so on.
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e J
O A &2y

Regular shapes Irregular shapes

Fig. 4.0: Regular and Irregular Shapes of Areal Features

In reality most of the areal features we deal widlve irregular shape.
Examples of such features are lakes (Figure 4dnmland, school
compound, Local Government area, state, country, Ehere are a
number of ways by which the area of an aerial featocould be
calculated manually. Here we will discuss only ¢hd such methods
namely:

o Square grid method.
. Strip or rectangular method, and
. Triangular method.

Each of the above methods actually involves impmpsin series of
smaller regular shape on the irregularly-shapedréigvhose area is to
be determined. The area of each of the regulareshdigure smaller
figures is calculated; then the areas of all thgularly-shaped figures
into which the irregularly-shaped figure was diddere summed up to
finally get the approximate area of the irregulgufe.

The following general steps are involved in caltota the area of an
irregularly-shaped figure:

1. Trace or copy out the outline of the figure on acpi of plain
paper or gridded (graph) paper.

2. Depending on the method you prefer to use, imposeraes
(grids or cells) of the appropriate regular shapehe figure (See
Figure 4.1).

3. Count the number of cells covering the entire feguiNote: a
single square, rectangle or triangle is a grid anitell).

4. Using the map scale, calculate the area of eacdlounell.
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5. Sum up the area of all the individual cells to abtae area of the
feature.

Scale 1:50,000

Fig. 4.1: A Lake: an Example of an
Aerial Feature with Irregular Shape

Example (i):
Using the square grid method calculate the ard¢laeofake in Figure 4.0.

N
2134V |y

1

fl5|6|7]|8]|9]|10(11
J|12(13]14|15|16]17|18[19]/
V| 20[ 21| 22|23 24| 25| 26| 27| ¥
V| 28| 2¢|3c | 31| 32| 33| 34|V
NN | 35| 36| 37| 38| A

Fig. 4.2: Square Grid

Solution:

1. Impose a square grid on the outline of the lakeeNihe squares
should be of the same size; in this example eaclareqis
assumed to be 1cm x 1cm.

2. Count the number of complete squares (which isr8&igure
4.0).
3. Count the number of incomplete squares (which isn2bigure

4.0). Divide this number by 2 and add the resi#t§1-13) to the

number of complete squares obtained in step 2 app@ve38 + 13
= 51).
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Record the total number of complete squares, wimdahis case
is 51.

Find the area of one square using the map scalpaper (that is
on the map) each square measures 1cm x 1cm. Siecmdp
scale is 1:50000, and the area of a square is L(aM x 1cm),
one square will be:

1 x 50000 x 1 x 50000

100000 100000
=0.5 X 0.5
= 0.25knt

Calculate the area of the lake (which should besquare
kilometre) by multiplying the area of the one squdiry the
number of total complete squares:

=0.25x 51
= 12.75km

Thus the area of the lake using the square gritiodeis 12.75km

Example (ii):
Using the triangular method calculate the arehefdake in Figure 4.3.

Fig. 4.3: Triangular Method

Solution:

1. As shown in Figure 4.3, impose a series of triamgha the
outline of the lake and number them. The triangiesy not
necessarily be of the same size.

2. Measure the height and base of each triangle, aimd the map
scale, convert the values to the ground equivaldat is in
kilometre (km).

3. Calculate the area of each triangle using the ftamabase x
height.

4. Add up the areas of all the triangles to obtaindkerall area of

the lake.
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Example (iii):
Using the rectangular method calculate the areheokake in Fig. 4.3.

Solution:

1.

88

Draw a series of rectangular on the outline ofldk® as shown
in Figure 4.3 (Note: the rectangles may not behefsame width,
although it is more convenient to make all theargtes of equal
width as in this example). Number the rectangleseoutively.
Measure the length of each rectangle and sum uletiggh of all
the rectangles (nine of them in this example —sgere 4.3).
Using the map scale (1:50,000) find the ground\exjent of the
width of the rectangles (assuming they have theesardth, say
1cm, as in this example); similarly calculate tbeak length of
the rectangles (the answers should be in kilometF®y is
instance, if the total length of all the rectangl@s paper is
197.4cm; its ground equivalent will be:

197.4 x 50000
100000
= 98.7km

Also the width (1cm) will be:
1 x 50000
100000
= 0.5km

Multiply the total length of the rectangles wittettvidth to obtain
the overall area of the lake thus:

98.7 x 0.5 = 49.35kM
N

\\./ﬁ 9)

1123 |4 |5 (6|7 |8

» )
.

~N\ %

Fig. 4.4: Rectangular Method
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40 CONCLUSION

Polygonal features usually cover a considerableustnof space. We
can subject such features to various kinds of amaly{owever, in map
reading, we are often concerned with the calculabb the area and
perimeter of any polygonal features of interestt@map. Knowing the
areal extent of a feature gives us an idea of higwobsmall the feature
is in real life.

50 SUMMARY

The geometric shape of an aerial feature couldeelar or irregular.
Regular geometric figures include circles, squarestangles, triangles,
hexagons, and so on. The calculation of the area r@gular shape is
simple and straightforward. The area of a polygofiglire with a

regular shape can be calculated using the apptepf@mula that

pertains to that particular shape. On the othedhtre calculation of the
area of a polygon with an irregular shape is sonawmore

complicated. In this case, the irregular shapeénefgolygonal feature is
first converted to any regular shape, especiallyasg triangle or
rectangular. Then the appropriate formula is appleefind the area of
the figure.

Apart from calculating the amount of land spaceupoed by an areal
feature, we can also calculate the perimeter off¢héure. Perimeter is
the linear distance round the edge or boundary @fesial feature.

6.0 TUTOR-MARKED ASSIGNMENT

How can you determine the area of a polygon?
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1.0 INTRODUCTION

Relief is the difference in elevation between tightand low points of a
land surface, usually measured as relative relieé relief features of a
land surface are shown on a map by means of vateatmiques such as
contour lines, hachure, hill shading, spot heighitsnch marks and
trigonometric stations. Contours in particular shtve shape of the
earth’s surface in a particular region. Contous® give the elevation of
places above a datum level, at regular heightuater Different relief or

topographical features shown a map using contonesliinclude

lowlands, valleys, highlands, slopes, aspect, wheat, floodplain, and
So on.

20 OBJECTIVES

At the end of this unit, you should be able to:

. identify different types of landforms

o study how various relief types are represented apsm
J discuss slopes, cross-sections and intervisibility

. explain how to calculate average gradient.
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3.0 MAINCONTENT

3.1 Methods of Representing Relief on Maps

There are different methods of showing relief onpmarhe methods
include contour lines, hachuring, hill shading aydr colouring, spot
heights and trigonometric stations.

Contours

The relief features of a place are usually showropographical maps
using contour lines. A contour is a line joiningimie of equal height
value (Figure 5.1).

Fig. 5.0: Contour Lines

Hachuring

Hachures are short lines drawn to show the shapleednd. As shown
in Figure 5.1 the lines are usually drawn followithig direction of the
slope or gradient.

= My Ik\\\\\ e

Y
g i

Fig. 5.1: Hachures

Contour layering and colouring

This method of relief representation involves dingl an area into

height zones with each zone representing a rangéedafhts. For

example, if the height of an area ranges from B0@m, the land can be

91



ESM 291 MAP ANALYSIS

divided into any convenient height zones such-ad.00m, 100 — 200m,
200 — 300m, 300 — 400m, 400 — 500m. Then diffeshiades of colour
are used to represent each height zone or condyer (Figure 5.2).
Conventionally, blue is used to represent wateridsmdgreen for
lowlands, yellow for middle grounds, brown for highds and white for
snow capped hill or mountain tops.

— 500m
A — 400m
i — 300m
\ — 200m

— Om

Fig. 5.2: Contour Layering

Spot Heights

A spot height is a point whose height above meanleeel has been
accurately determined through land surveying tepes. On a map a
spot height is indicated with a dot and the ache&ght value written
beside the dot e.g.

Trigonometrical stations

These are points on the ground indicating where dngles of
triangulation have been measured when mapping ea asing land
survey methods. On the map the location of a togoetrical station is
shown by an equilateral triangle with a dot insidand the height of
that location written beside the triangle e.g. 11P%ere are three types
of trigonometrical stations namely:

/A Primary Trigonometrical Station /A
\¥ Secondary Trigonometrical Station ® 1500

@ Minor Trigonometrical Station

Bench Marks

A Bench Mark (BM) is a permanent land survey mangcribed on an
object such as wall, building, roadside, or bridgaendicate the exact
height above sea level of that spot. On a map #reyshown by the
symbol (or ). The height is usually written beside.g.
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48M BM

4BM 350 or BM 520

3.2 Landformson Contour Maps

There are different types of landform. One of ks of relief analysis

is to identify the various relief features on a mépe commonest means
of representing landforms or relief features on snepby the use of

contour lines. Some of the common landforms that loa represented
on a contour map are shown below.

Hill or Mountain
This is a piece of land which rises above the sumdang environment
(Figure 5.3).

Fig. 5.3: Contours of Two

Valleysand Spurs

A valley is a long, narrow depression in-betwee twghlands. If a

valley has water flowing through it, it is known agiver valley, while

the one without water is called a dry valley. Adigated in Fig. 48, on
contour maps valleys are represented by V-shapeiwolines with the

V being inverted hence the apex pointing upwardsit@ other hand, a
spur is a piece of upland stretching out from &dnld having a length
that is greater than its width. Like valleys, spars indicated on contour
maps with V-shaped contour lines. However, unlikethe case of
valleys, the apex of the V-shaped contours of spaiat downwards

towards the lowland (Figure 5.2). Hence, spurs lbarsaid to be the
opposite of valleys.
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250

Fig. 5.4: Valleys and Spurs

Escar pment

This is a long stretch of highland or ridge witheay steep (scarp) slope
on one side and a very gentle (dip) slope on therdide (Figure 5.5).

Fig. 5.5: An Escarpment

Ridge

A ridge is a narrow long chain or range of highkr{&ig. 5.6). The
highlands are usually separated from one anoth@pkpings known as

col (saddle) or pass (gap).
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Fig. 5.6: A Ridge with a col and a Pass

Col or Saddle

As shown in Figure 5.6, aeol or saddle is a low land separating two
highlands. The major difference betweerta and a saddle is that a
saddle is usually wider than a col.

Passor Gap

Like a col, a pass or gap is also lowland that spa two highlands
(see Figure 5.6); it is a way through a mountaingea However,

whereas a col appears at a high altitude, a passat lower altitudes.
Consequently, a pass is usually deeper with thd denboth sides being
very much higher than what obtains in the caseaufl @r saddle.

Plateau
A plateau is large area of highland with an almitet or table top

(Figure 5.7).

Plateau

Fig. 5.7: A Plateau
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3.3 Slopes, Cross-sections and I ntervisibility

3.3.1 Slope

Slope refers to the angle or inclination of anyesid a highland (hill or

mountain). There are different types of slope. iRstance, a slope can
be gentle or steep. It can also be a combinatiomoti gentleness and
steepness, in which case it can be described ag béher a concave or
a convex slope, depending on the arrangement oflegamd steep

portions of the slope.

On a contour map a gentle slope is shown with widglaced contour
lines (see Figure5.8a). On the other hand, theocorliines of a steep
slope are close to one another (Figure 5.8b). A@em slope when the
slope of a hillside is steep at the upper level gentle at the lower level
(Figure 5.8c). Conversely, if the slope of a hilksis gentle at the upper
level but steep at the lower level, this results @ convex slope (Figure

5.8d).
!
40

30

A

\

20 \/
/ Land

Fig. 5.8a: Contours and Shape of a Gentle Slope

)

Fig. 5.8a: Contours and Shape of a Steep Slope
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20 Land

Land

Fig. 5.8d: Contours and Shape of a Convex Slope

3.3.2 Cross-sections

A cross-section is usually drawn to show the shapehe ground
represented by a series of contour lines on a magther words, cross-
sections give us a general idea of the topograpmature of slopes in
various places.

A cross-section is usually drawn between two plamiesterest on a
map. Consider the contour map of a hypotheticahlshown in Figure
5.9. We can draw a cross-section showing the t@pdyr between
points A and B.

Fig. 5.9: An Island
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To drawn a cross-section between two locations agoh and B (Figure
5.9), the following procedure should be followed:

1.

2.

98

Get a piece of paper that is longer than the tweatlons of

interest; the paper should have a straight edge.

Place the straight edge of the paper along theckommecting the
two places (e.g. the dotted line AB in Figure 5.9).

Carefully mark on a paper the locations of A and B.

While still firmly holding the paper along line ABjark the spots
where the contour lines crossed line AB. Recordviileae of the
contour at each crossing.

Choose a convenient vertical scale for drawingghes e.g. say
5cm: 125m (which is 1cm equals 25m). In choosirey\tartical

scale you must take into consideration the lowest highest
contour values crossed by the line between the poiots of

interest. In the example we are using the lowestato value is
Om while the highest value is 100m. Based on thetao

interval on the map, the vertical grid should baver such that it
will be a step higher than the highest contour @aldence in our
present example since the highest contour vald®@sn we are
going a step higher to 125m (NB: the contour irdéim Figure

5.9 is 25m). Subdivide the line of the verticallecaccording to
correspond with the contour values. The verticahlescfor

drawing a cross-section between points A and Biguré 5.9 is
shown in Figure 5.6.

As shown in Fig 5.6, place the piece of marked papethe base
of the vertical scale and mark each contour painthe baseline.

Using a pencil and ruler draw a faint but visibkrtical dashed
line at each contour point extending it to corregpavith its

actual value on the vertical scale as shown inrei¢uo.

Using a thick continuous curvy line join the togstloe vertical

dash lines (see also Figure 5.6).

0
250
50
75
N NP
| | 1 ! | T T 1 T T T
0 25 50 75 100 100 7|5 50 50 50 25 0

Piece of paper

Fig. 5.10: Marking the Contour Points on a Piece of Paper
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metres
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Fig. 5.11: A Vertical Scale
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Fig. 5.12: Transfer of Contour Point Values from Paper to Vertical Scale

3.3.3 Vertical Exaggeration

In drawing a relief profile or cross-section ascdissed above, we make
use of a vertical scale as well as a horizontdes@ehich is the scale of
the map). However, the vertical scale is usuallgggerated or enlarged
more than the horizontal scale. This is delibeyatine to improve on
the rendition of the cross-section. Vertical exagtgien actually refers
to the number of times the vertical scale is emdrgver and above the
horizontal scale. To calculate the vertical exagtgen the following
steps should be followed:

1. Write or convert both the vertical scale and thezomtal scale as
a ratio or representative fraction (RF).

2. Divide the horizontal scale by the vertical scafetlte cross-
section to obtain the vertical exaggeration.

For instance, if as in the example above the \articale is 1cm to 25m
(or 1:2500. NB: 1m = 100cm; hence 25m = 2500), ded horizontal

scale is 1:50,000, the vertical exaggeration well3®,000 + 2500 = 20.
This means the vertical scale was enlarged or etatgd 20 times more
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than the horizontal scale. As noted earlier, exejg®) the vertical
scale enables us to have a better view or mentakpgon of the relief
profile.

3.34 Intervisibility

In map analysis, intervisibility is a measure tlsatised to determine if
one location on a contour map can be physicallyn deem another
location given clear weather conditions. Deterngnihe intervisibility
of two places on a map requires drawing a crossesebetween the
two places. (The procedures for drawing a crostesediave already
been discussed above). After drawing the crossese@ straight line is
drawn between the two places; this is known asdingight. If the line
of sight cuts across a high-rise physical obstomctuch as a hill, trees,
tall buildings and so on, then the two points aoé intervisible from
each other. But if there is no such obstructiadhen means that the two
points are intervisible. As shown in Fig. 5.13 geid and B are not
intervisible while points C and D are intervisible.

Line of sight Line of sight

() Non-intervisible (i) Intervisible

Fig. 5.13: Intervisible and non-intervisible Places

3.4 Calculating Average Gradient

Gradient refers to the amount of slope. It is uguakpressed as the
ratio between the height and length of the grousttben two places on
a contour map. In reality slope between two plasekardly even or

smooth; it is usually undulating and, hence, ofedédnt steepness. For
this reason, we normally talk about the averageeslor gradient

between two places.

The following procedures are followed in calculgtewerage gradient:
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1. On the map identify the two points you want to desiee the

average gradient between them.

Identify and record the height of each of the pdace

Determine the difference in height between the places by

subtracting the value of the lower height from tbathe higher

height; this gives you the vertical interval (V.1.)

4. Measure the horizontal distance between the twoeplan the
map. (This measurement will be in centimeters). ey you
will need to convert the paper measurement (thatéasurement
on the map) to its ground or horizontal equival@iE.) using
the map scale.

5. Calculate the gradient using the following formula:

wn

Gradient = _Difference in height (metres)
Horizontal distance (metres)

Or Vertical Interval or V.1
Horizontal Equivalent H.E.

Example:

Assuming the horizontal distance between pointsid R in Figure 5.14

Is 10cm, what is the average gradient betweenantbddcations?

A

/ 250 - =
L

Scale 1:50000

Fig. 5.14:

Solution:

() V.I. = B-A = 550m-50m =500m.

(i) H.E. = 10cm (distance on map). To find the grd equivalent we
have to relate the map distance to the map scade th

10 x 50000

100000
= 5km or 5000m (NB: 1000m = 1km.
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Also note that the unit of measurement of the KHHould be the same as
that of the V.I. It is preferable to have both ietres).

(iif) Average Gradient = V.I.
H.E.
= io
5000
=1
10 or 1in10 or 1:10
The average gradient between points A and B is 10nWhat this
means is that for every 10 metres one walks hotatignfrom A
towards B, one correspondingly rises 1 metre \aiyic This can be

illustrated thus:
10m
o

It should be noted that in calculating average igratd the smaller the
denominator, the steeper the slope. For instangeadient of 1 in 20 is
steeper than a gradient of 1 in 40.

40 CONCLUSION

Relief features are prominent components of thehEasurface. There
are different types of relief features. The feaduage represented on
topographical maps and other physical maps usingus means such
as contour lines, hachures, and so on. Relief featgan analysed
gualitatively or quantitatively to derive some inmnfamt information
about them. Moreover, the features can be studmetheir own, or in
relation to other features such as settlementsgtaéign, water bodies,
and so on.

50 SUMMARY

In this unit, we have been able to identify diffetreypes of landforms or
relief features. We also considered how variousefretypes are
represented on maps. Other aspects of relief studielude slopes,

cross-sections and intervisibility of two placesamap. Similarly, we
looked at how to calculate average gradient.

6.0 TUTOR-MARKED ASSIGNMENT

Explain how to calculate average gradient.
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