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W h a t  is  GIS?



La ye rs  o f Da t a

P o lit ic a l 
Bo u n d a rie s

W a t e rc o u rs e

Ra il

La n d  Us e

Ele va t io n

Ad m in is t ra t ive  
Bo u n d a rie s

Ro a d s



At t rib u t e s

Sp a t ia l Da t a

At t r ib u t e  Da t a

Lin k



Da t a  Typ e s

Vector

● Points
● Lines
● Polygons

Raster

● Grid of Pixels
● Basemap



Ve c t o r Da t a

● Made of Coordinates (x,y)
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(x,y)
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Ve c t o r Da t a



Ra st e r - Ba se m a p s



Ra st e r



Qu e ryin g

● Database Querying - Asking questions about your data (SQL)
○ How many parcels are owned by “John Smith”
○ What is the PIN at “1234 Main Street”

● GIS adds the “Where” to the query
○ How many schools are within walking distance of this house?
○ Where is the closest fire hydrant?
○ How many properties are built  in the floodplain?
○ What sewers in the project area are due for inspection?



W h a t  Ca n  Yo u  Do  W it h  
GIS?



Asse t  In ve n t o rie s

● Where is the asset?
● What condition is it  in?
● When was it  last 

inspected?

● Culverts & Sewers
● Guiderail
● Bridges

● Pavement Markings
● Signs
● Illumination



Mob ile  Da t a  Co lle c t ion



Tra ve l Tim e  An a lysis



Ro u t e  Op t im iza t ion



Sit e  Su it a b ilit y An a lysis



Hot  Sp o t  Ma p p in g



Dig it a l Tw in



Ge ocod in g



Niagara Parks Power Station



Co o rd in a t e s  & Syst e m s



La t it u d e  & Lon g it u d e



Latitude: 43.075164
Longitude: -
79.079569

Northing: 4770951.47
Easting: 656342.24

UTM Zone 17 North

There are THOUSANDS of different 
coordinate systems



Coord in a t e  Syst e m s



Coord in a t e  Syst e m s



Coord in a t e  Syst e m s







De c im a l P la c e s Ac c u ra c y

On e  (0 .1) 11.1 Kilom e t re s

Tw o  (0 .0 1) 1.1 Kilom e t re s

Th re e  (0 .0 0 1) 110  Me t re s

Fou r (0 .0 0 0 1) 11 Me t re s

Five  (0 .0 0 0 0 1) 1.1 Me t re s

Six (0 .0 0 0 0 0 1) 0 .11 Me t re s

Se ve n  (0 .0 0 0 0 0 0 1) 11 Millim e t re s

Eig h t  (0 .0 0 0 0 0 0 0 1) 1.1 Millim e t re s



Sp a t ia l Da t a  Accu ra cy

GP S Typ e Typ ic a l Ac c u ra c y Typ ic a l Us e

P h on e  / Ta b le t  / Com p u t e r 3 - 5 m e t e rs  / 10  - 16  fe e t Na vig a t in g  t o  fe a t u re s

Ma p p in g  GP S Un it s 0 .5 - 3 m e t e rs  /  1.5 - 10  fe e t Ma p p in g  loca t ion s o f a sse t s

Su rve y Gra d e  GP S u p  t o  1cm  / 0 .4  in ch e s Su rve yin g  lo t  lin e s



Ga rb a g e  In  Ga rb a g e  Ou t

● Data Quality
● Data Integrity Tools
● Data Currency (Freshness)



Me a su rin g

● Be careful when measuring in a GIS
● Everything has built in error
● Measuring features on the same layer 

is ok if they were collected with the 
same source

● Measuring between the basemap 
imagery and features on the map can 
introduce spatial error



Me a su rin g

● Parcel and Imagery don’t align 
(~3m?) 

● Hydrant picked up with 
phone GPS (~5m?)



ArcGIS On lin e

https://www.arcgis.com/index.html


Goog le  Ea rt h  Hist o rica l Im a g e ry
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