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What 1s GIS?
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Roads

Administrative
Boundaries

Elevation

Land Use

Rail

Watercourse

Political
Boundaries




Attributes
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\ Data Types

Vector Raster
e Points e (rid of Pixels
e Lines e Basemap

e Polygons
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Querying [THE
SCIENCE
OF

WHERE

A,

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

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



What Can You Do With \
GIS?



Asset Inventories
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e What condition is it in?
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e C(Culverts & Sewers e Pavement Markings
e Guiderail e Signs

e Bridges e [llumination



\ Mobile Data Collection




Travel Tim e Analysis




Route Optim ization




Site Suitability Analysis

Center Township, Indianapolis
Site Selection Model

Model Cntera:

+ Below average median famity income
+ Above average crime rate

* Residential zoning

+ Proximity to Title ¥V emission sites
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Coordinates & System s \



\ Latitude &Longitude

MNorth Pole

0 o :_;{'5::'1:'
South Pole Prime Meridian ™




Latitude: 43.075164
Longitude: -
79.079569

UTM Zone 17 North
Northing: 4770951.47
Easting: 656342.24

There are THOUSANDS of different
coordinate systems
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World Mercator projection with true country size added

@neilrkaye




One (0.1) 1L1Kilom etres

Two (0.0 1) L1Kilom etres
Three (0.001) 110 Metres
Four (0.0001) 11 Metres
Five (0.00001) .1 Metres
Six (0.000001) 0.11Metres

Seven (0.0000001) 11 Millim etres

Eight (0.00000001) L1 Millim etres




Spatial Data Accuracy

Phone / Tablet / Computer 3-5S5meters/ 10 - 16 feet Navigating to features

Mapping GPS Units 05-3meters/ 1L5-10 feet | Mapping locations ofassets

Survey Grade GPS up to lcm /0.4 inches Surveying lot lines




Garbage In Garbage Out

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




Measuring

Be careful when measuring in a GIS
Everything has built in error

e Measuring features on the same layer
is ok if they were collected with the

same source

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



Measuring

Parcel and Imagery don’t align
(~3m?)

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




ArcGIS Online



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

Google Earth HistoricalImagery

¥ Search | |¥| Toolbar Ctrl+Alt+T
¥ | Sidebar Ctrl+Alt+B

Full Screen

Show Mavigation

Status Bar

Grid Ctrl+L
v Map Ctrl+M

Scale Legend

Atmosphere

Historical Imagery

3

Explore

tart location





































5

P




N\

GIS Principles and Use
IRWA in Infrastructure and
Asset Management



Every Map Lies

Michael See
April 11,2024



What 1s GIS?



Layers of Data

Roads

Administrative
Boundaries

Elevation

Land Use

Rail

Watercourse

Political
Boundaries




Attributes

Spatial Data

Attribute Data

ondon on WHAM

Lenden

Greater London )| M M618 185011.2846410... 0.66

Greater London NEWHAM 411.0 .| 1848

Lendon Greater London 5750 | NEWHAM 7 2 .| 185174.2900519.. 0.461232447737




\ Data Types

Vector Raster
e Points e (rid of Pixels
e Lines e Basemap

e Polygons



Vector Data

e Made of Coordinates (x,y)

@® Point

xy)

./. Line
xy)

(xy)

x.y)

) Polygon

(%)



Vector Data

Sightseeing




Raster - Basemaps

N -‘--:Af L abitle - )

o~
. A .
- w4 -
‘X i




:|_; """“ J__'J

is1ND
ZX



Querying [THE
SCIENCE
OF

WHERE

A,

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

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



What Can You Do With \
GIS?



Asset Inventories

4 67094040007  §7004040006
.

67094041613

CULVERT INVENTORY

® Where is the asset? iy
e What condition is it in?
e When was it last

.
B6P0S4046977
°

inspected?
e C(Culverts & Sewers e Pavement Markings
e Guiderail e Signs

e Bridges e [llumination



\ Mobile Data Collection




Travel Tim e Analysis




Route Optim ization




Site Suitability Analysis

Center Township, Indianapolis
Site Selection Model

Model Cntera:

+ Below average median famity income
+ Above average crime rate

* Residential zoning

+ Proximity to Title ¥V emission sites

+ Above average ped:atric asthma rate
+ Proximity o major roads

« Above average surface temperature
- Below

= Above aw

f Geography
Purdue University Indianapolis




Hot Spot Mapping




Digital Twin

X 1AV P T

=
=
A
o
ES
-
‘iﬁ
o




Geocoding

l

Fenway Park
4 Jersey St
Boston, MA

02215

42.346454, -71,.097347




oy T T T

Nia g_ei_faij; P_afks;]?n g

— e
e | — >




Coordinates & System s \



\ Latitude &Longitude

MNorth Pole

0 o :_;{'5::'1:'
South Pole Prime Meridian ™




Latitude: 43.075164
Longitude: -
79.079569

UTM Zone 17 North
Northing: 4770951.47
Easting: 656342.24

There are THOUSANDS of different
coordinate systems




Coordinate System s

-

r
N

BN
NNNN \W\
RN




Coordmate System s




\ Coordinate System s
)







World Mercator projection with true country size added

@neilrkaye




One (0.1) 1L1Kilom etres

Two (0.0 1) L1Kilom etres
Three (0.001) 110 Metres
Four (0.0001) 11 Metres
Five (0.00001) .1 Metres
Six (0.000001) 0.11Metres

Seven (0.0000001) 11 Millim etres

Eight (0.00000001) L1 Millim etres




Spatial Data Accuracy

Phone / Tablet / Computer 3-5S5meters/ 10 - 16 feet Navigating to features

Mapping GPS Units 05-3meters/ 1L5-10 feet | Mapping locations ofassets

Survey Grade GPS up to lcm /0.4 inches Surveying lot lines




Garbage In Garbage Out

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




Measuring

Be careful when measuring in a GIS
Everything has built in error

e Measuring features on the same layer
is ok if they were collected with the

same source

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



Measuring

Parcel and Imagery don’t align
(~3m?)

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




ArcGIS Online



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

Google Earth HistoricalImagery

¥ Search | |¥| Toolbar Ctrl+Alt+T
¥ | Sidebar Ctrl+Alt+B

Full Screen

Show Mavigation

Status Bar

Grid Ctrl+L
v Map Ctrl+M

Scale Legend

Atmosphere

Historical Imagery

3

Explore

tart location





































5

P




N\

GIS Principles and Use
IRWA in Infrastructure and
Asset Management



	GIS Use in Transportation & Infrastructure
	GIS Use in Transportation & Infrastructure
	Every Map Lies
	What is GIS?
	Layers of Data
	Attributes
	Data Types
	Vector Data
	Vector Data
	Raster - Basemaps
	Raster
	Querying
	What Can You Do With GIS?
	Asset Inventories
	Mobile Data Collection
	Travel Time Analysis
	Route Optimization
	Site Suitability Analysis
	Hot Spot Mapping
	Digital Twin
	Geocoding
	Slide Number 22
	Coordinates & Systems
	Latitude & Longitude
	Slide Number 25
	Coordinate Systems
	Coordinate Systems
	Coordinate Systems
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Spatial Data Accuracy
	Garbage In Garbage Out
	Measuring
	Measuring
	ArcGIS Online
	Google Earth Historical Imagery
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	GIS Principles and Use in Infrastructure and  Asset Management
	Every Map Lies
	What is GIS?
	Layers of Data
	Attributes
	Data Types
	Vector Data
	Vector Data
	Raster - Basemaps
	Raster
	Querying
	What Can You Do With GIS?
	Asset Inventories
	Mobile Data Collection
	Travel Time Analysis
	Route Optimization
	Site Suitability Analysis
	Hot Spot Mapping
	Digital Twin
	Geocoding
	Slide Number 70
	Coordinates & Systems
	Latitude & Longitude
	Slide Number 73
	Coordinate Systems
	Coordinate Systems
	Coordinate Systems
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Spatial Data Accuracy
	Garbage In Garbage Out
	Measuring
	Measuring
	ArcGIS Online
	Google Earth Historical Imagery
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	GIS Principles and Use in Infrastructure and  Asset Management

