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e Lecture — What s GIS?
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Course Outline

* Available on ACSIS and Blackboard

* Course Description

 Course Learning Outcomes

e Texts and Resources

 Teaching Methods, Assessments and Evaluations
e Pertinent College Policies

e Use of Blackboard and Email

 Prime Document for the course — keep it!
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Course Schedule (CSI)

 Available on Blackboard

* Follows Chapters in ‘Mastering ArcGIS Ed 6’
— Concepts, summary and review questions
— A Teaching Tutorial (class work)

— A set of exercises (selected questions to be
submitted though Blackboard)

e Exercises due as specified - submitted through
Blackboard

e Midterm and Final Exam dates
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What is GIS ? many defns...

A geographic information system (GIS) integrates
hardware, software, and data for capturing,
managing, analyzing, and displaying all forms of
geographically referenced information

http://www.esri.com/what-is-gis/overview.html#overview panel

Set of computer tools which allow people to work
with data that are tied to particular location on
the earth

Price, Ed 6, page 1
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http://www.esri.com/what-is-gis/overview.html#overview_panel

What is GIS? — component view ()

e Computer Hardware Platform

e Software
— local or networked

e Data storage
— local or networked

e Data Input Hardware

— Typically heads-up digitizing
e [nformation Output Hardware
e GIS (and other)Data

e @IS Personnel

Price, Ed 6, page 2
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What is GIS? — component view (2)

 People
use
e Applications
that require
e Data
and this is manipulated by
e Software
all of which requires
e Hardware

Harmon and Anderson, (2003) Design and Implementation of GIS p3
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GIS is a Hybrid Technology

GIS borrows from other
software technology:

— Relational Database
Management
Systems

— Computer Assisted
Design and Graphics
Software

— Statistical Analysis
and Reporting
Packages

— Other technologies?
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Georeferencing

In a GIS, any spatial feature is georeferenced and is
located at its world coordinates
Unprojected (Longitude, Latitude) or projected (x, y)

Geologic Data...

Economic Data...
Demographic Data...
g Environmental Data...
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Elements of GIS, Sequencing

 Data Input

— Source of data, method of input, accuracy, currency

e Data Management

— Storage and retrieval

* Information Manipulation and Analysis

Attribute Classification Neighborhood functions

Overlay Connectivity functions Query
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Elements of GIS, Sequencing

e |Information Visualization

— Displaying one or several layers

e |nformation Integration and Modeling

— Combining layers of information by different models

e [nformation Output

— Transfer the result(s) into another program

— Save as file and/or print

Price, Ed 6, Introduction
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Modeling Our World

We describe any element of our world in two ways:

Attribute
Location Information:
Information: What is it?
Where is it?

Species: Oak
Height: 15m
Age: 75 Yrs
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GIS Links Data

GIS software links the
location data and the ..
attribute data:

! g
Table
- - B O x
e —
/ Mexican states using ESRI color ramp
= ObjectlD * Shape * ST_HAME FIPS_10_4 ST_ID SOKM COLORMAP
= — = 3 0 | Polygon Aguascalientes W01 1 5621.739 4
ﬁ"_ : =] 1 | Pohlygon Baja California MX02 2 7321075 1
S - 2 | Polygon Baja California Sur MX03 3| T2205.327 2
3 | Pohlygon Campeche Mx04 4| 56199453 1
4 | Polygon Chiapas MX05 T| 73534408 4
5 | Pohlygon Chihuahua MX06 8| 248454703 4
& | Polygon Coahuila MX07 5 150983.905 2
7 | Polygon Colima MX0a ] 5619.036 3
& | Polygon Distrito Federal WMX05% 5 1505.78 5
9 | Polygon Durango MX10 10 | 123384.202 5
10 | Polygon Federaly Administered Territory WMX05% 5 167.13 2
1 1
AI—UUNQU!- 41 | School of 11| Potygon _ | Guanajuato W11 11| 30415581 | 2
COLLEGE | Advanced Technology 12 [Bdlygon | Guerers W12 12| s3rriesa| 2
13 | Polygon Hidalgo MX13 13 20985.09 2




Representing the World as Layers of
Information or Themes

e Ownership

e Streets

e /oning

e Utilities

e Districts

e Environmental
e |ncidents
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GIS Data Types

GIS uses wide variety of data types

1 1 Vector (Point,
'! Line Polygon)

Dl 5 i
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Spatial Data Models

e Simplification and selection of reality according to a given
ontology

* A geographic database is a computer representation of the
‘real” world

Raster Model

Vector Model

‘Real’ World
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GIS Data Sources:
Earth Observation

#! Golf - True Colour

ﬂ Adar_gaolf.img =
Fes: 1:1.2
Layer_3
Layer_2
Layer_1

7 Hubbard.bil

-
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GIS Data Sources:
Global Positioning Systems

* GPS is a navigation System

— (ca. 30) satellites orbiting the
earth

— Provide location within metres
anywhere on the globe

— Now available in many cars,

AL GONOI M
~L Uh-...':.....-'l School of
COLLEGE | Advanced Technology GIS4101 I3F Week |



Editing, Digitization

% Calgary.mxd - ArcMap - Arclnfo =181 %]

J Eile Edit Wiew Insert Selection Toaols Window Help I
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Replace Sketch
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=a
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GIS uses RDBMS

~nPRersonal DBMS

Workgroups

Enterprises

-~
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GIS — Simple Data Query

Spatial Questions

What provinces border
Saskatchewan?

Attributes of Canada

Shape Frasgne Sithe 57 Paxhe 27 | FAywalaiw 15595

Polygon | Alberta 39110 16625 2789525 |~
Polygan : British Colurnbia
Polygon : Manitoba —
Palygon | Mew Brunswick «] canada =
Polygon | Mewfoundland and Labrador
Polygan : Maorthwest Temitaries
Polygon | Mova Scotia

Polygan : Ontario

Polvgon | Prince Edward |sland
Palygon : Quebec

Polygon : Saskatchewan

Folpgon i Yukon Teritony

/]

Location of Canada

L«

School of

Attribute Questions

What provinces have more than 1.5
million people?

ocation of Canada

ﬂ Canada =
[

& Attributes of Canada

Shape Fhmsgee Hasin 87 | Fimlasin 7559
Palpgon | Alberta 16E25 2789528 ¢ &
Palygon : British Columbia 27380 3855140
Palpgon  Manitoba 9445 1143524
Paolygon | Mew Brunswick E180 FE2R01
Folygon  { Mewfoundland and Labrador B85 4180 RO
Folugon | Morthwest Territories 1630 250 EESES
Polygon | Mova Scotia 10825 7980 942796
Polygon ¢ Ontario 146310 82055 11252425
Polygon § Prince Edward lsland 1720 1115 137312
Polygon ; Duebec 86445 51835 7389137
Polygon : Saskatchewan 13765 o550 1022537
Palpgon | Yukaon Teritary 445 145 31452 77
i [*]

[
1
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Or, GIS analysis can be
more complex...

#2 CSDs with Low Population Density and High Language Diversity

[ ] Engleh

[ ] French
[ ttalian
[] ¢erman
[ chinese
B Fortuguese
I:' Spanish
I Folish
[_] Other

o] CSD=thatmeet Criteria
E

ﬂ Flaces

ﬂ Roads
Multilane Exprazsum
A :

Frincip al Highway
Secondary Highwas
Local R ead

Added Road Conne

ﬂ Rivers F
ﬂ Lakes

ﬂ Fopulation Density by C5
[ 719.314 - 6020 .78
[ ]ode6z- 714042

[ J=2z194-91.4

ﬂ Language by C5D = 7
F

085 - 2212 -]

GIS - Analysis

il Arc¥iew GIS Version 3.0a

Eile Edit 23D Sceme Theme Suface Graphics Window  Help

A

. ﬂ Wetlands.zhp

e | Map tif

f Hal_grd_t
_ | Hal_tin

(W et

AI—UUNQU!}: School of
COLLEGE | Advanced Technology

GIS4101 13F Week |

= ——— i

EEEE

||

- ———
-

22




Spatial Analysis

%' School_Density.m»d - ArcMap - ArcInfo

o S|

J Eile Edit Wiew Insert Selection Toaols Window Help
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3D Analysis

* Terrain modeling, analysis and visualization

— Create surface models
e ‘Real’ (physical) world - Terrain
e Data — population, characteristics

— Surface analysis

e Cut and fill, volume

— Synthetic world viewer
e View shed analysis
e Fly-through
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D Analysis
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Network Analysis

e Shortest path computation and route
optimization
— Driving directions
— Allocation
* Flow /load modeling

 Network trace analysis
— Upstream / downstream
— Common ancestors

e Natural and human networks
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Network Analysis
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Geostatistics

 Advanced mathematical surface modeling
— Exploratory spatial data analysis (ESDA)
— Statistical diagnostics
— Model error and uncertainty
— Surface prediction and analysis
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Geostatistics
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Cartography

& _US Elevation Relief Map - Relative paths.mxd - ArcMap - ArcInfo ol x|
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Reporting
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GIS on the Web

J E Wiew Favortes  Tools |
j & LS : Q G @B =/
Back Fanyard Stop  Refresh  Home Search Favortes  History b il Frint Edit Dizcuss

J Address I@ hitp: //pisces. env. gov.be. casFishvwizard. asp

Help

=5 09[4 4

Back d  Stop Rehesh

Home

em - Microsoft Intemet Expl

e Edt View Fgvotes Tools

o N

Seach Favoiles History

Home FAQ Jobs PGP

i Disclaimer

¢ Search By...
Address
Street
Intersection
Community
Ward

Communi

DOWNTOWNWEST ENC
EAGLE RIDGE

THE CITY OF CALGARY IN{HTT

[EEEEE SR EE]

Agdress [&] hip //eml gistest] gis.gov.calgary.ab. calexecinfo_p?/

© it Eyecutive Information System

& Contact Us = What's New \ GetHelp
=] |&
7

s

77

#

EAST FAIRVIEW INDUST 2|

Zoom In

[@] Map: -4810.32 , 565731156 -~ Image: 333 , 211 - ScaleF actor: 2.218843748081244

Text Results

"GENTRE ST N

Home | BC Fisheries | DFOD | E-mail | Help “rizfl l"(l
7?7 8 N o W | ® 7
Select the theme you Map Help  Print  Province Unzoom Index Map Identify Zoom In Zoom Qut  Pan
want information about
(1 box only) B Lakes
Streams
Bl — Major Roads
Maps — Major
=] oo ||k | tribution Watersheds
Diistribution Wetlands
Distribution — F&W Mgmt Units
ng » Settlements
s .
Fish Distribution
(see help for details)
—_ Present in
& stream
L EN Actual observed
e 118-23-13.0W, 50-11-3491 N O [oeation
— HKnown
feature from istributi
Erne to obtain distribution

Help || [l ety ||

Back

[ st

v.gov.be.cad/sonpte/esnimap. dl Pname=fisskmt=gentid=6146362 7 kct=2448% cmd=getimagetfile=E ’_ ’_ |O Internet

E N BN N R RNEER

[ Inteinet

Mstant|[2Ewec . BFnd €. | L0PSD

wetve, | @IS | Rainbox- .| B Micioso.| RaSentlie. | £ Scieen..| SAMore 5.

School of
Advanced Technology

OB Dd 320

GIS4101 13F Week |

32




Selected GIS software

e Desktop Software

— ESRI ArcGIS for Desktop (10.1, 10.2 in use next semester)
ArcGIS Explorer Desktop
— AutoDesk AutoCAD, AutoCad Map 3D
— Intergraph GeoMedia (acquired by Hexagon)
— Maplnfo Map Info Professional (Pithey Bowes)
— Open Source Quantum GIS, Saga, Whitebox, PostGlIS, ...
e Server Software
— ESRI ArcGIS for Server
— AutoDesk Infrastructure Map Server
— Open Source MapGuide Open Source, MapServer ...

e Developers Components
— ESRI Constantly and quickly evolving

e Spatial DBMS
— PostgreSQL PostGIS Oracle Spatial...
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http://www.esri.com/products/index.html
http://usa.autodesk.com/autocad-map-3d/
http://www.intergraph.com/sgi/products/default.aspx
http://www.pb.com/software/Data-Mining-and-Modeling/Geographic-Data-Mining-Tools/MapInfo-Professional.shtml
http://www.osgeo.org/
http://www.qgis.org/
http://www.saga-gis.org/en/index.html
http://www.uoguelph.ca/~hydrogeo/Whitebox/
http://postgis.refractions.net/
http://www.esri.com/products/index.html
http://www.esri.com/software/arcgis/arcgisserver
http://usa.autodesk.com/adsk/servlet/pc/index?id=16505474&siteID=123112
http://www.osgeo.org/
http://www.esri.com/getting-started/developers/index.html
http://www.postgresql.org/
http://postgis.refractions.net/
http://www.oracle.com/technetwork/database-options/spatialandgraph/overview/index.html

Related Software

e CAD and Drawing

e Contouring & Surface Mapping

e Database Management Systems (DBMS)
e Remote Sensing and Image Processing

e Statistical & Geostatistical packages

e Spreadsheets

e Other Information Systems (ERP, BIM)

ALGONQUIM
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http://en.wikipedia.org/wiki/Enterprise_resource_planning
http://en.wikipedia.org/wiki/Building_information_modeling

e Br

50 Year History of GIS

ian Klinkenberg’s take on the origins of GIS

e 1960s: First general purpose computer mapping packages

e 19

SYMAP, SYMVU, GRID: Laid foundation for raster-based GIS

63: World's first Full Scale GIS: CGIS (Canadian GIS)

Data collected by Canada Land Inventory (CLI): Land capability for rural
Canada,

Themes: soils, agriculture, recreation, wildlife, waterfowl, forestry, present
land use

Project leader Dr. Roger Tomlinson ‘father of GIS’
Data still available through Geogratis

http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html

e 19

69: First commercial mapping software (Intergraph)
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http://www.geog.ubc.ca/courses/klink/gis.notes/ncgia/u23.html
http://en.wikipedia.org/wiki/Canada_Geographic_Information_System
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html
http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/cafbce5f-c81a-57e2-9504-c987ec3b50f1.html

50 Year History of GIS

1980s: ‘The GIS decade’

1981: Release of Arc/Info

— First GIS to utilize new mini computers; Incorporated features from the
CGlIS,

— First release of IBM Personal Computer ... [spread of home and office
computers]

Real growth occurred with standard Unix workstations and personal
computers

First GIS textbook and journal (1986), magazines and
conferences(1987)

Unix and DOS/Windows -> 'stable’ platforms for GIS
Rapid increase in available GIS software packages

LﬁONQU!-‘: School of
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50 Year History of GIS

e 1990s: Rapid growth of GIS

— Geometric increase in power of GIS software,
decrease in costs.

— Windows NT and 95 as alternative to Unix
— Growth of GIS applications in different fields

ul
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Trends and Directions in GIS

e Many Options for GIS Data Sharing
— NSDI - National Spatial Data Infrastructure
— Internet Map Servers
e Many Options in Working with GIS Data
— Desktop Options
— Server GIS
— Simple, complex or seamless interfaces
e GIS and Wireless Technology
— Location based GIS
— Smart Wireless Devices

Price, Ed 6, Introduction

ALGCNQUIN
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Trends and Directions in GIS

e Open Source Solutions
— Sometimes based on commercial database platforms
— Better interoperability between systems
 Customization
— Creation of custom apps based on GIS tool subsets
— Focus on ease-of-use
— Growing jobs in this sector
* Enterprise GIS

— Typically server based, multiple access modes
— Enterprise database management issues

Price, Ed 6, Introduction
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Trends and Directions in GIS

e New Satellite Data

— high resolution and relatively low cost data from
commercial satellites

e GeoVisualization

— Taking advantage of faster cheaper personal
computers for 3D animation, time series animation

e Wiki GIS
— Volunteered Geographic Information (VGI)

— Google Earth and Google Maps, Bing Maps
— Mashups

AL GONALIMN
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Who Needs GIS?

 Anybody who works in a field that manages
and analyzes spatially distributed data

Earth Sciences
Mining and Mineral Exploration
Civil Engineering

Architecture and City Planning

Environmental Engineering

0 5 )
Al— UNQ‘U!-L'I School of

Health Sciences
Hydrology and Water Resources

Ecology

Geodemographics
Forestry

Municipal Management

COLLEGE | Advanced Technology GIS4101 I3F Week |
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How Can GIS Help?

e Support for decision making based on spatial data

e Support general research in a discipline or cross-
disciplines

e Search for relationships between different
characteristics of the spatial which may not be
obvious based on a single map
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Agricultu re

2 ArcView GIS Version 3.0
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Public Utilities
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e What communltles are at rlsk from dlsease?

Health Care

E{}S

Prevalence
® Hypo-endemic
® Meso-endemic
® Hyper-endemic L
* Vector breeding sites '

Central focus of Guatemala: risk areas based on 6 km ﬂlght range of the vector

* Where to provide service?
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Emergency 91 |

#7 ArcView GIS Version 3.0a
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e Which station should send fire trucks?
e What’s the quickest route?
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Property and Real

& ArcView GIS Version 3.0a
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Taxation?

e Where is my dream home?
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Business Marketing

[ ] 5-mile Radius

+ Jewelry Store
Income by ZIP Code
B 19082 - 27730
] 27730 - 34487
] 34467 - 39562
i1 39662-47473
T 47473 - 66408

How can | optimize my marketing campaign?
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GIS4101 Intro to Vector GIS

e Course Overview
e Lecture —What is GIS

Questions?
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