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What is GIS

“Set of tools for collecting, storing, retrieving at will, transforming, 
and displaying spatial data from the real world fro a particular set 
of purposes” pg. 6. Burrough. P.A., 1994.

educononline.com



Types of Maps

1.General Purpose (reference) maps
• Emphasis is on location

2.Thematic (special purpose, single topic, statistical map)
•Particular features or concepts
•Structural Characteristics of distance and directional relationships, 
patterns of location, spatial attributes of magnitude change

(Dent pg 6)
•Excludes topographic Maps



Thematic Maps

•Qualitative 
•spatial distribution or location of Nominal data

•Quantitative 
•spatial aspect of numerical data: Ordinal or Interval/Ratio scale



Components of Thematic

1. Geographic or Base map (locational info for context)
Include only amt of info necessary to convey the map message

2. Thematic Overlay

• User must integrate these two visually and intellectually

• Simplicity and Clarity



The Design Process

Problem identification

Adapted from Dent, Borden D. 1993

Preliminary ideas

Design Refinement

Analyse

Decision

Decision

Implementation

feedback

changes

projection



Cartographic Design Principles

•What is the purpose of the map?

•Who is the audience?

•What is the topic?

•What are the format and scale?



Thematic Map Communication

Map author/
cartographer

Map Map Reader

Map use
•Reading
•Analysis
•Interpretation

Map making
•Design
•Abstraction
•Generalization

Essential Map 

 
elements

Subject/
Data Field

Cartographic Process

Feedback

Adapted from Dent, Borden D. 1993



Map Generalization

•Simplification

•Selection

•Combination

•Locational Shift and Size Exaggeration



GIS data models

gis.nic.in/gisprimer/data4.html

Vector Raster Image

http://gis.nic.in/gisprimer/data4.html




File Names
Windows Explorer > Tools > Folder Options > View tab



Vector + Raster GIS

http://ssnds.uwo.ca/sscnetworkupdate/2006winter/gissupport.html



ArcGIS
 

ArcMap
 

Interface

Display WindowTable of 
Contents

TofC
Tabs



Main Menu

Data Frame Name

Layer

Layout View Button

Data View Button Refresh Button

Pause Button



LECTURE 4
 MEASUREMENT AND 

 REPRESENTATION OF GEOGRAPHIC 
 VARIABLES

Monday January 25, 2010



REVIEW OF CARTOGRAPHIC
 ELEMENTS & DESIGN



Basic Cartographic Elements
 (Design Units)

• Body or subject area (5% up from centre)

– Symbols

– Labels
• Title
• Legend (a.k.a

 
Key)

• Scale (bar representative fraction)
• Orientation/Direction (North arrow, Graticule)
• Insets (Locator/Extent maps, and detail maps)

cont’d...



...cont’d
 Basic Cartographic Elements

 (Design Units)

• Notes
– Explanatory Text
– Sources
– Date
– Author
– Projection

• Neatline/Borders



Goals of Design

• Clarity
• Order
• Balance

– Elements have visual weight
• Location
• Size
• Tone
• Shape
• Direction

• cont’d



...cont’d
 Goals of Design

• Contrast
• Unity
• Harmony



Map Scale Effects

Large

Small

More
generalized

Less

Large

Small

More

Less
generalized

Scale
selection

Adapted from Dent, Borden D. 1993. pg.12



MEASUREMENT OF GEOGRAPHICAL 
 VARIABLES



Scale of 

 
Measurement

Representation

Point Line Area
Surface
Volume

Nominal

• Town

7 Mine

River

Road

É É Swamp

É

Census
Area

Ordinal

Large

Medium

Small

Roads
Major

Minor

Trail

Industrial Region

Major

Minor

Interval‐Ratio

Repetition

Graduated

Contour
(Isarthms)

Flowlines

40
30
20
10

Geographic Variables and 
 Representation



Symbol Dimensions and Map Type
Symbol Dimension Map Type

Qualitative Quantitative

Shape X

Size X

Colour
•Hue
•Value (light/dark)
•Saturation
(Intensity/purity)

X
X
X

Pattern
•Orientation
•Arrangement
•Texture

X
X

X



Census Geography

For your term project





Standard Geographical Classification 
 (SGC) Geographic Code

PR‐CD‐CSD code

12 06 008

35 06 008

Description

• Province 12:Nova Scotia
• CD 06:Lunenburg
• CSD 008: Mahone

 
Bay

• Province 35:Ontario
• CD 06: Ottawa
• CSD 008:Ottawa



LECTURE 5
 STATISTICAL MAP CLASSIFICATION 

 VARIABLES

Monday February 8, 2010



LAB 5 REVIEW





Check your data and calculations!

Census Division 2006 Population Land Area (sq km)
Population 

Density (per sq 
km)

Population Change
Data 
check

Data 
Check %

Greater Sudbury 155268 157909 1.7 3211.19 2641 1.7%
Parry Sound 39665 40918 3.2 9222.04 1253 3.2%
Simcoe 377050 422204 12 4840.56 45154 12.0%
York 729254 892712 22.4 1761.84 163458 22.4%
Toronto 2481494 2503281 0.9 630.18 21787 0.9%





Map Classification

• Equal Interval
• Defined Interval
• Quantile
• Natural Breaks
• Geometrical Interval

• Standard Deviation
• Manual



Intervals

• Equal Interval
– You set number of classes

– SW calculates size of class

– best applied to familiar data ranges: %, temp

• Defined Interval
– You set the size of the class
– SW calculates the number of classes



Quantiles

• Each class contains an equal number of features
• Quartiles, Quintiles
• Good for linearly distributed data
• Caution

– Similar features can be placed in adjacent classes, or 
– features with widely different values can be put in the 

 same class.
– minimize this distortion by increasing the number of 

 classes.



Natural Breaks

• natural groupings inherent in the data
– group similar values and

– maximize the differences between classes



Geometrical Interval

• class breaks are based on class intervals that 
 have a geometrical series. 

• “algorithm creates geometrical intervals by 
 minimizing the square sum of element per 

 class. This ensures that each class range has 
 approximately the same number of values 

 with each class and that the change between 
 intervals is fairly consistent.”

 
ESRI ArcMap

 

Help file 



Standard Deviation

• how much a feature's attribute value varies 
 from the mean

• Arc calc mean and std dev

• + / ‐



Manual

• Use the histogram
• Necessary when there is significance to class 

 breaks
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