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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,
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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
espatial distribution or location of Nominal data

Quantitative
sspatial 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

e Simplicity and Clarity



The Design Process

A Problem identification
Preliminary ideas
Design Refinement
feedback srojection
Analyse
Decision l
changes Decision

Implementation

|

Adapted from Dent, Borden D. 1993



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

Subject/
Data Field

Adapted from Dent, Borden D. 1993

Feedback

Essential Map
elements

Map author/ Map ——> Map Reader
cartographer T X
Map making Map use
*Design *Reading
eAbstraction eAnalysis
eGeneralization eInterpretation

Cartographic Process



Map Generalization

eSimplification
*Selection
Combination

eLocational Shift and Size Exaggeration



GIS data models

Vector Raster Image

gis.nic.in/gisprimer/data4.html



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

Windows Explorer > Tools > Folder Options > View tab

Folder Options

General | View |File Types | Offline Files

Folder wigws
Y'ou can apply the view [zuch az Details or Tiles) that

. oL are uzing for thiz folder b all folders.

[ Apply to All Folders ] [ Rezet All Folders

Advanced settings:

(] Files and Folders
Automatically search for network, folders and printers
Dizplay file zize information in folder tipz
[] Display simple folder view in Explorer's Folders list
[] Display the contents of system folders
[] Display the full path in the address bar —
Dizplay the full path in the title bar
[] Do not cache thumbnails
|y Hidden files and falders

{3 Do not show hidden files and folders

oW NIdaen fes and nol

|[>

Qﬂle extenzionz far known file tppes b

l Festore Defaulkz ]

[ ak. ][ Cancel ][ Apply

]




Vector + Raster GIS

v
e
c customers
t : :
o streets
r
parcels
r ,
a elevation
S
t
e land usage
r

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



ArcGIS ArcMap Interface

® Greenvalley.mxd - ArcMap - Arcinfo

J File Edit Wiew Bookmarks Insert Selection Tools Window Help |
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LECTURE 4

MEASUREMENT AND
REPRESENTATION OF GEOGRAPHIC
VARIABLES



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

e Clarity
e Order
e Balance

— Elements have visual weight
* Location
e Size
* Tone
e Shape
* Direction

e cont’'d



...cont’d
Goals of Design

 Contrast
* Unity
* Harmony



Map Scale Effects

Map Scale
Scale
selection
Mapped Earth Area
Large Small
Information R
Small / o Large
More Symobiization .- LesS
/7 N
Less R4 More
generalized // generalized
v ‘ 1\

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



MEASUREMENT OF GEOGRAPHICAL
VARIABLES



Geographic Variables and
Representation

Representation

Scale of
Measurement

Surface
Volume

Point Line Area

> ale ol
Town *,_r— River — ST
al

Nominal

[ Mine
— Road . Census
w Area
Roads Industrial Region
- O Large Major
Major
Ordinal - O Medium Minor '

Minor
° Small Trail g

Contour
(Isarthms)

Flowlines

40

30
20
10

Repetition

Interval-Ratio  Graduated

e I,




Symbol Dimensions and Map Type
Symbol Dimension
Qualitative Quantitative

Shape X
Size X
Colour
eHue X
*Value (light/dark) X
eSaturation X

(Intensity/purity)

Pattern
*Orientation X
*Arrangement X

eTexture X



Census Geography

For your term project



Canada

1. Census agricullural regions in Saskalchewan are composed of census consolidated

subdivisions.

2. Bconomic regions are composed of complate cansus divisions axcapt for one CD in

Onfario.

3. One CMA and three ChAs cross provincial boundaries.
4. Five UAs cross provincial boundaries.
5. Designated places respect G50 boundaries, bul do not cover the tolal area of CSDs.
§. For the 2006 Census, a bast fit linkage is created batween the 2001 C50s and 2006

DBs to facilitate historcal data retrieval.
7. Postal codes and forward soration areas valid as of May 2008 (Canada Past Corporation).

Sources: Slatistics Canada, 2006 Census of Population; Canada Post Corporation, May 2006.

Province/Territory
13
FED CAR' ER’ - sAC
Federal Census Economic Statistical area classification
alactoral agricultural region CMAICA Man-CMAIC A
district region 76 .
aoa 82 cMA’ CA MIZ Territories
Census Census CMA/CA
— | metropolitan | agglomeration influgnced
area 1 zones
33 : ;
cD with  [without
Census CTs CTs
division 15 ue
288 \J
cCcs
Census
consolidated A
belivisi
sy 2I;-;15u::n Urban fringe
Rural fringe
. CsD
Farward Census
sortation area subdivision | |
1,625 5,413
ua' RA
Urban area Rural area
aas
CT
Postal code”
Census fract
805,640 E e
popPL® DA
Designated Dissemination area
place 54,626
1,289 T
— DB
) Faie Census subdivision
jmm————————— = D'EEEI-:T;;I;H block ——————_—_—_._.| previous census’
! I 5,600
LCI(_: Block-face
Locality 3,739,041
[ ] Adminisirative area

[ Statistical area
Linkage using point-in-

polygon process

Best fit linkage




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 35:0ntario
CD 06: Ottawa
CSD 008:0Ottawa



LECTURE 5
STATISTICAL MAP CLASSIFICATION
VARIABLES



LAB 5 REVIEW



Percent Growth in Ontario Census Divisions

Legend
Ontario Census Divisions
Percent Population Growth
[ ]-660--250

[ ]=248-2.10

Bl 211-570
Bl s71-12.00

B 12.01 - 22.40
| Ontaric




Check your data and calculations!

Population
.. . . ) Data Data
Census Division = 2006 Population Land Area(sqkm) Density (persq = Population Change
check Check %
km)
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%



Ontario_CD - [7[X)

Shape * | CDUID | CDNAME | COTYPE | PRUID | PRHAME | Ontario CLt"~=P~~ "1 0OID | GEOCODE' | Pop2001 | Pop2006 | PopChg | LandAre »

| Palygan 2410215 0 3557000 118567 117461 08| 45734
BT field Calculator 1144508045 13528000 118485 125099 56 1082

Polygon 16.020171 2 [3541000 F3592 £5349 23 4079
| Poiygon Fields: Type: Functions: 43951414 3 3536000 107708 108529 0s 2470
| |Polygon Ontario_CD.FID ~ & Mumber abs( ~ 0.554103 4 | 3556000 85247 2503 -3.2 141247

Polygon Ontario_CD.COUID ' At () 36.642927 5 3522000 51003 54436 6.7 1485
_F‘l:nlygnn Ontario_CD.CDMAME " 3tring Cos{ ) 222 443374 6 3518000 S06901 561258 0.7 25230
B Ontario_CD.COTYPE Exp( ) i
| Palygon orbarit e motin - Fix () 45.379192 7 [3534000 81553 85351 47 1880
| Palygan Brtaic D PRIAME Int{ 3 212495814 & [3537000 374975 393402 49 1851.
' |Palygan Ontario_CD.FopDen ;'i:'ng({ }:I 39.173694 a [3510000 138606 143965 33 3672,
| Palygon OnCDdata, G0 () v 49174605 | 103553000 155268 157909 17 3211
_|Polygon oncDdata. SECCODE 20.498759 11 3542000 59073 92411 3T 4508
| Palygon onCDdata,Field_1 : 37.251697 | 123528000 104670 107812 3 2594

Palygon Oni_Ddata, Field_2 ﬂ ! ﬂ 4011408 | 133545000 15085 16147 7 4025
| Poiygon OnChdata. Field_3 b 454166279 14 3524000 375229 439256 174 967 .
| Palygon Ontatio_CD.PopDen = [ Advanced j J j 451 24135 | 15(3525000 490265 s04559 0 1117
| Palygan [OnCDdata.Field 2] { [OnCDdata.Field_4] 21.827009 | 163512000 125915 130474 36 5977
' |Palygan Laad... 17465584 | 17 3540000 5970 59325 05 33965
| Palygon 24.370561 | 183516000 63174 74561 78 3059.
| Polyzon SEVE. 0158203 19 | 3560000 B1802 E4419 42 4071921
| Palygon Help 42710464 | 203535000 126971 126204 1 3001
| Palygon 21.410541 | 21 |3509000 2495 63755 21 2973
| Palygon 2961214 |  22[3507000 96606 99206 27 3390,
| Palygon 14601942 | 233511000 39461 40542 27 2776
| Palygan 275015 24 3551000 12679 13090 332 4759,
' |Palygan 127318029 | 253539000 403185 422333 47 3T
| Palygon 14796773 | 263544000 53106 57563 .4 3890,
| Palygon B — 230518777 | 27 [3526000 410574 427421 4.1 1854,
| Palygon Q 4962652 | 283546000 82910 §4555 21 17065
 |Polygon  TERTRMORTLmERETEnD [ 2 riario 42 5456 259 3514000 TT497 S0965 4.5 1902
 |Palygon 3506 | Ottawa COR 35 Oritario 292.329373| 303508000 774072 812129 49 2778,
|Palygon 3532 |Owford CTY 35 Cnitario 50.333925 | 31 [3532000 99270 102756 35 2033.
 |Polygon [3543 |Parry Sound oIS 35 Critario 4436979 | 323549000 39665 40915 332 9222
| |Polygon |3521 Pesl R 35 Ontario 933197843 | 333521000 938955 | 1159405 17.2 1242
| |Polygon  |3531 Perth CTY 35 Ontario 3351229 34[3531000 73675 74344 04 2218,
|Palygon 3515 |Peterborough CTY 35 Cntario 34.988508 | 353515000 125856 133080 57 3805,
_ |Palygon 3302 |Prescott and Russell s 35 Cntario 4006636 | 363502000 76446 801564 49 2001
 |Polygon 3513 |Prince Edward COR 35 Cntario 24 278665 | 37 3513000 24901 25496 24 1050,
 |Palygon 3559 |Rainy River oIS 35 Oritario 1393659 | 33 |3599000 22109 21564 25| 19472!
 |Palygon 3547 |Renfrew CTY 35 Cntario 13175596 | 393547000 95135 97545 25 7403, %
% >

Recurd:ﬂﬂ 0 ﬁﬂ Show: | 8l Selected Records {0 out of 49 Selected) Cptions =

r "




Map Classification

Equal Interval
Defined Interval
Quantile

Natural Breaks
Geometrical Interval
Standard Deviation
Manual



Intervals

e Equal Interval
— You set number of classes
— SW calculates size of class
— best applied to familiar data ranges: %, temp

e 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

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

e “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.” e acvsp e ie



Standard Deviation

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

e Arc calc mean and std dev

o+/_



Manual

e Use the histogram

 Necessary when there is significance to class
breaks
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