What is Geomatics?

The science and technology of gathering,
analyzing, interpreting, distributing and
using geographic information

Tools include GPS, GIS, Remote Sensing,
Surveying and Cartography
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What is GIS?

Geographic Information System

“An integrated software package for the
input, management, analysis, and display
of spatially referenced data”

Maps, plus more!
Transforms data into /information

GIS Components

A Geographic Information System (GIS) links locational ( I) and database (tabular) information and enables
a person to visualize patterns, relationships, and trends. This pmcess gives an entirely new perspective to data
analysis that cannot be seen in a table or list format. The five components of a GIS are listed below.
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GIS Technology

GIS borrows from
other software

technology:
Relational Database Relational CAD
Management .
Systems Database Graphics

Computer Assisted
Design and Graphics
Software

Statistical Analysis
and Reporting
Packages

Statistical
Analysis

Describing Our World

We can describe
any element of our
world in two ways:

Attribute Information:
What is it?

Location Information:
Where is it?

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

GIS Soﬂware "nks the ocation of Eaada
location data and the o e 2
attribute data:

@ Attributes of Canada
l Shape Fhashice Fithe B | Desths 87 | Fiyativ 795
\\\ Palygon : Alberta 35110 1EE25 2789528 |+
Paolygon : British Calurmbia 47395 27380 3655140
Polygon : Manitoba 16260 3445 1143524
_/ Polygon { Mew Brunswick 8705 E180 7E2501
/ cLL L LeC “'_"' / ) Palygon : Mewfoundland and Labrador 605 4180 570711
_';:_‘L \ Polygon | Morthwest Teritories 1630 260 EEDES
,)\ Palygon : Mowa Scolia 10825 7980 942796
Palygan Ontario 146310 82055 11252425
Paolygon { Prince Edward |sland 1720 1115 137312
Polygon i Duebec BE445 51835 73837
Palygon : Saskatchewan 13765 8550 1022537
Palygan  ¥ukan Teritary 445 145 31452 7
] %]

GIS - Analysis

GIS software can answer Attribute Questions:
questions about our world:

Spatial Questions:

& Ammibutes of Canada
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The World: “Layers” of Data

Spatial Data Models

Raster / Image




Summary - What is GIS?

GIS is about using data to describe our
world in two ways:
Location Data - Where is it?
Attribute Data - What is it?
GIS software maintains a link between
layers of location and attribute data

With the Link, we can ask questions about
our world...

Example: Fire

Response

H Attributes of fire_stns

—10j x|

ADDRESS FIRE_HALL | MIHUTES
3 ] 3200 Courty Rd 42 Station 5 4
1 |Pairt 254 Lauzon R Station 7 4
2 |Poirt 5650 Tecumseh Rd E Station & 4
3 |Poird 2600 College Ave Station 4 4
4 |Point 2750 Ouellette Ave Station 3 4
5 |Poirt 1905 Cabana Rd W Station 5 4
6 |Pairt 2296 Richmand St Station 2 4
7 |Point 815 Goyeau St Station 1 4
& |Pairt 2585 Kew St Station 9 4
Recaord ﬂﬂl 1 ¢[»|  Show W Selected | Records (0 out of 9 Selects

9 fire stations handled 6409 incident calls in 2003

utes of INCI2003 —lal x|
0D DATE IHCIDEHT | DISTRICT TYPE SOURCE DISPATCH RESPOHSE j
748 | Sat 22 Feb 2003 1283 B203 | Alarm Company-Mormal: Commercial Single  |Phone 116667 3 96667
743 | Sat 22 Feh 2003 1284 6201 |Smoke:indoor: Residentialk Multiplex E-911 141667 283333
750 |Sat 22 Feb 2003 1299 B102 |Mecdicak VSA Ambulance 0.26E66 233335 | —!
751 | Sat 22 Feb 2003 1305 6205 |Rescue:vehicle MY Al njuries Police 151687 B3
752 Sat 22 Feb 2003 1307 4101 |Medical YSA E-811 04 213333
753 | Sat 22 Fek 2003 1308 3102 |Akarm Company:Mormal: Commercial Single | Alarm Monit 045 596667
754 | Sat 22 Feb 2003 1309 3103 |Rescue:vVehicle: MY A Injuries Police 093333 8 41667
755 | Sat 22 Feb 2003 1310 5103 | Smoke: Indoor Residential Dweling E-811 a7 833333
756 |Sat 22 Feb 2003 1311 1103 |Electricat: Outdaor.Lines E-911 025333 7.05
757 | Sat 22 Feb 2003 1312 7202 |Rescue:vehicle: MY A njuries Ambulance 04 B 81667
755 | Sat 22 Feb 2003 1314 1101 |Fire: W ehicle: CarivaniPick-up E-811 051666 4 26667
759 | Sat 22 Fek 2003 1315 1202 |Akarm Company:Mormal:Residertial Dweling | 258-4444 118 £
B0 | Sun 23 Feb 2003 1318 1101 |Medical vYSA Ambulance 03 201687
761 |Sun 23 Feb 2003 1317 4102 | Alarm Company:Normal:Educational Universit| Alarm Monit 06 6 61667
762 | Sun 23 Feb 2003 1319 §303 |Rescue:vehicle: My Anjuries Ambulance 061666 778333
763 | Sun 23 Feb 2003 1320 7102 |&larm Company:Normal:Residertial Apartme | Alarm Monit 033333 B85
764 | Sun 23 Feb 2003 1321 4103 |Medical YSA Ambulance 038333 536667
765 | Sun 23 Feb 2003 1323 4302 |Rescue:vehicle: My Anjuries E-911 1 705
TEE | Sun 23 Feb 2003 1324 3102 |Medical YSA Ambulance 036666 493333 LI
Record: _1|L| 1 _ilﬂl Shiow; W Selected | Records [0 out of 6409 Selected ] Options =




Where were the calls?

| Windsor Fire and Rescue Allocation Study |
Fire Incident Density for 2003
Legend:
@ Fire Stetion Locations / R T ; \
City ot Windsor Roads e i na ¥ i

[ city otvindsor Boundary
Fire Incident Density
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Your Typical Tabular Analysis
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The GIS View

__________________________________________________________________________________________________________________________________________
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Environmental
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Land cover and temperature relationships are
made clear when the data are seen at once
using Geotechnology.




Park Management

Will the new
building spoil
the Park
Scenery?

Park planners use Geotechnology to
determine if a new Visitor Centre can be seen
from the peak.

Agriculture

How can I
improve food
production?

Geotechnology is used in
making crop management
decisions to maximize yields
and minimize fertilizer input.




Public Utilities

Is it safe to
dig here?

A proposed excavation, identified by
address, is compared to pipelines in the area
using Geotechnology.

Health Care

What PATCR B
Communities |~ <
are at risk _
from ki Y
Disease?

Frevalence
* __Hypo-sndemic

Geotechnology identifies
communities at risk of River
Blindness and helps determine
the impact of treatment.




Emergency 911
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What is the
fastest route
to the
Hospital? X
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Geotechnology can choose the [5iiai | -
fastest route to a hospital. The =

GIS can take into account
traffic and other impediments.
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Web Based GIS

HTRL Custom

Jawa - e « Other

. ArclMS Application Server
Services
ArciMSs Services

Data Access Gateway

Data Management
DBMS I

Local Enterprise




Web Based GIS

Our Community Projects

iCity Historic Sites of Walkerville

Pelee Island — How we got to the Present Millenium
City of Windsor Tourism Mapping Project

Great Lakes Institute — Detroit River Study
Windsor-Essex Health Gateway

Health Canada Air Quality Study — Landuse Regression
Modeling

Windsor Fire and Rescue — Fire Station Allocation Study
Windsor — Essex Geospatial/Environmental Metadata
Locator Tool




Our Geomatics Projects

GIST - Integrating AI/ES and GIS methods for real-time
geotechnical hazard monitoring — recruiting PhDs

GPR Construction Kit — Ground-penetrating radar,
GPS, and GIS for 3D subsurface model construction

DrillView - 3D query, analysis and visualization of
subsurface structure using borehole and lithology data

ProbeFusion — Mobile environmental data acquisition
system for real-time GIS updating

ECO-COSM - Spatial simulation modelling framework

OCIPEP - GPS and radio modem transmission reliability
in urban areas

Our Geomatics Courses

Undergrad GIS (Service)

67-205: Intro to GIS

Undergrad GIS (Core)

67-210: Principles and Applications of GIS
67-310: GIS Problem Solving and Spatial

Modeling
67-410: Advanced Methods in GIS Analysis
67-205 67-210 — — —
l I
v
67-246 67-310 61-574
67-402 67-410 61-575 61-576

Undergrad Geomatics
67-246: Intro to Aerial Photography
and Cartography
67-402: Remote Sensing

61-470: GIS: A Computing
Perspective (special topics)

Graduate Geomatics

61-574: Adv.Topics in Geoinformatics

61-575: Adv. Integration of Remote
Sensing and GIS Techniques

61-576: Environmental Modelling and
Spatial Simulation

B.Sc. Geoinformatics

Joint Earth Sciences - Computer
Science Honours program




