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Introduction

The Map and Data Library

e Access data collections

o WOI‘kShOpS and training h_ttp_s://mdl.lit.Lary.utoronto.ca/

md|@library.utoronto.ca
e One-on-one consults 416.978.5589
e Appointment-only until summer 2025 11am - 5pm, Monday - Friday
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Map and Data Library

Tutorials and Workshops

https://mdl.library.utoronto.ca/support/tutorials
https://mdl.library.utoronto.ca/support/workshops-and-training

uNIversiTY oF ToroNTO  MAP AND DATA LIBRARY

LIBRARIES

COLLECTIONS = TECHNOLOGY ~ SUPPORT = MY ACCOUNT T Q SEARCH MDL

MDL Tutorials

Displaying 1

Search Tutorials

An Introduction to Mapping and Spatial Analysis with QGIS
Learn the basics of GIS with open source software, QGIS (https//qg rg). This tutorial/workshop is made up of three
modules
* Module 1. Getting started
* Module 2. Making a map using layouts
* Module 3. Manipulating geospatial datasets
Sort by
Download the datasets used for this workshop at this
location: htt

Note that while the examples shown in this tutorial were captured using the windows version of QGIS, all medules and

Search Tutorials m operations can be completed using the linux or mac OS version of QGIS

Technique: Mapping, Spatial Analysis | Tools: QGIS

Date Created: 202

ArcGIS Pro: Information, Tutorials, and Workshops

is a desktop GIS software developed by Esri and is intended to replace ArcMap




7 | D Map and Data Library

Search for data

- DI O - »
ADO )
LibrarySearch MDLSearch Q Geospatial data
Scholars GeoPortal | Geospatial data | Remote sensing | Air photos
Search Map and Data Library website Q Numeric data

MODL Data Collection on Boreals | Microdata | Statistics | Census of Canada

Q Maps and atiases

@ Mag Fire insurance plans | Rare maps | Topographik maps

TECHNOLOGY -

MDL collection search results

lidar n

or find "lidar” in LibrarySearch

I S I S I S I R

Geospatial data Statistics
Toronto Lidar 2015 Ozone data for the world
, Toronto Lidar 2015 The Lidar data was collected between April 20, 2014 .. ozonesondes, Umkehr N and retrieved values, lidar and surface ozone,

Distributor Environment

Toronto Lidar Data - 2008
. Toronto Lidar Data - 2008 Please note that a license ... / External HD [4) /
FTP (enquire) Format LIDAR Restrictions FACULTY STAFF STUDENTS

York Lidar Data 2019
York Lidar Data 2019 Creator Airborne Imaging ... to use Citation Mediu
m Mdata\private\toronto\lidar\Airbornelimaging2019\York2019webdata




Scholars Geoportal
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Open data
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City of Toronto Open Data

The City of Toronto's Open Data Portal is an open source
delivery tool to bring people and data together. Whether
you're an app developer, an engaged citizen, or a student
trying to learn more about how the city works, the Open Data
Portal contains a wealth of datasets for you to explore. We
update regularly with new datasets, and welcome your
requests.

he ERIT P

Search the City of Toro nto's Open DataPortal

T N 4

Recently Added Datasets

Topographic Mapping - Building Outlines
City of Toronto Free Public WiFi
HousingTO Action Plan

Toronto Signature Sites

Public Engagement Review Survey

52 days ago
2 months ago
2 months ago
3 months ago

4 months ago




ArcGIS Online and Living Atlas

World Browse Apps Blog Contribute MyF

ArcGlIS Living Atlas of the World is the foremost collection of geographic information from around the
globe. It includes maps, apps, and data layers to support your work.

ot

" World soil layers in ArcGIS Living Atlas

AeeGIS Living Atlas now indudes version 2.0 of the ISRIC SodGnds global
soil maps. These maps have 11 multidimensional thematic layars
containing values ot six depth ranges at & spatial resolution of 250 meters.
Learn how to incarparate thase multidimensional soll layers into your
mapping and decision-making processes.




Creating a New Project

University of Toronto

All School Apps Documents Web More

e |aunch Pro from the Best match
Windows Start Menu I @ TeRre

Search school and web

L arcgis pro - See school and web results
L arcgis pro download
L arcgis pro login

L arcgis program

Websites

- O arcgis pro




e From the intro @ AGIS Pro Qﬁm
Screen, create a new
project using the
Map template. S e

Recent Projects Pl @ Open another project &= Recent Templates i@ Start with another temp...




e (Give your new project a
name.

Name

Loading and Manipulating Data

e Choose a location on your

filesystem to save the Location
prOject @ C:\temp\ArcGIS Pro

v Create a folder for this local project

e Check the box to create a
new folder for the project.

e Click OK.




e A new project EEEEEE

Project Map Insert Analysis View Imagery Share Help
& s L I X ' ﬁ £ Add Data From Path kgﬁ_l &_' " Eﬁ E3 Attributes
N K7 L] o] BXY s B A
- ¢ L 54 XY Table To Point _
‘ * Bookmarks Go Basemap Add ’ Select Select By Select By

v To XY - Data ~ ﬁ Add Graphics Layer ~  Attnbutes Location

will open.

B/
e The map will be empty S
except for a default

basemap.

e Make sure you'’re
signed in with your U of
T credentials.

£1) Pause G5 Lock
) g« View Unplaced _
Measure Locate Infographics Coordinate Convert
- v Conversion &< More ~

Catalog

Download
Map v

Project Portal Computer Favo




Working with Vector Data:
Add a data layer from a shapefile

Shapefile (.shp) - a very common GIS vector
file format.

e Other GIS-compatible vector formats:
o .dwg, .dxf - CAD drawings (survey plans often use
this format)

o .kml, .kmz - Google Earth file
o .geojson - GeoJSON (often used in web mapping)




Add a data layer from a shapefile

V e Loading and N

Map Insert Analysis View Edit Imagery Share Help

A

B, [ |N ; = =) [ Add Data From Path

- A\
- NMEERA -

AK K N h * XY Table To Point
Explore ;

" Bookmarks Go Basemzp Add
v v To XY v Datav [ Add Graphics Layer

Navigate [N Layer

e From the Map tab, click the Add Data button.




Add a data layer from a shapefile

e Navigate to the location S ETETT—
where you’ve saved the Ovganize) TR

I S My Organization B
Sam ple data. > ArcGIS Online Kl Neighbourhoods - 4326.shp

' Living Atlas l | Neighbourhoods fields.csv

Name

4 [[0] Computer
#* Quick access

e Select Neighbourhoods - [ an

-

4326.Shp and Clle OK B Cole White

M Libraries
é‘ Network
> W QGIS3.349

' Y Favorites

Name ' Neighbourhoods - 4326.shp

O || 1= Search

Type Geometry
Shapefile Polygon

Text File

Default

o




Add a data layer from a shapefile

AU

vov Path

Ississauga

e The layer will be added to your map view.
o Note: This dataset was acquired from the City’s open data portal website:
https://open.toronto.ca/dataset/neighbourhoods/




Projections

— [5) Copy
: Copy Path

Clipboard

e Right-click the Neighbourhoods
layer and select Properties LOW/
from the contextual menu. (Or,

4 Map

double-click the layer name.) R

v World Topographic M:

v'| World Hillshade

Remove

x> Group
iz Attribute Table

N Data Engineering

Data Design

Create Chart

= New Report

Joins and Relates

Zoom To Layer

Selection

it Label

¢35 Labeling Properties...

Convert Labels

74 Symbology

& Disable Pop-ups

"—;v:ji Configure Pop-ups

Data

Sharing

| View Metadata

# __ Fdit Maetadata

& Properties




Projections

O X
I General
° C I IC k O n th e So u rce ta b . Meo:j:‘:m v Data Source Set Data Source...
Source Data Type Shapefile Feature Class B

' Elevation Shapefile UA\STAFF\ColeWhite\workshops\ProLoadingAndManipulatingData\

Selection Geometry Type Polygon

° Take a IOOk at the Display Coordinates have Z value No
information in the Spatial == R

. Time > Extent
Reference section.
ey Geographic Coordinate System | WGS 1984
s WKID 4326
- N t th t th - I i Authority EPSG
ote tha IS Iayer USeS Page Query | T
Angular Unit Degree (0.0174532925199433)
th e WG S 1 984 g eog rap h iC Prime Meridian Greenwich (0.0)
Datum D WGS 1984
coordinate system. el
Semimajor Axis 6378137.0

Semiminor Axis 6356752.314245179

Inverse Flattening 298,257223563

e Click OK.

Cancel




v v

e From the Insert tab on the Map  Insert [TAnalysis ™ View
Pro Ribbon, click New ™ ) = @ & 7 il
Map' New New f‘*_'; Connections Add

Mapv layoutv Reportv * v Folder |

Project Kr




Contents

—

Drawing Order
4| Map1
v/ World Topographic Map

+| World Hillshade

1:170,389,183 ~ || Uy Hll 2% -~ N[ 55.4896980°W 70.7910807°S v

e A new, blank map will be added to your project.




Project Mapl Insert Analysis View Edit Imagery |

&0, o 28 BAE

XY
Explore

AR EN Bookmarks Go Basenap Add H
v v To XY - Datav £
Clipboard Navigate E La

Il v data v Neighbourhoods - UTM Zone 17N

Organize v New ltem Vv

® CIICk the Add Data S Folders Name Type Geometry
b tt 4 A Portal Kl NeighbourhoodsUTMZone17.shp Shapefile Polygon

My Content
‘%’ My Favorites
8 My Groups

e Navigate to and open

ArcGIS Online

NeighbourhoodsUTM

4 [[7 Computer

Zone17.shp o Quick acess

= This PC

"

Name | NeighbourhoodsUTMZone17.shp Default




Contents

B /

Drawing Order
Map1
4 v NeighbourhoodsUTMZone17
v’| World Topographic Map

v World Hillshade

e A second version of the Neighbourhoods layer will
be added to your new map.




General v Spatial Reference

Metadata e - - .
Projected Coordinate System NAD 198 S UTM Zone 17N
Source
Projection Transverse Mercator
Elevation
WKID 2958
L] :
. Selection
pen the Properties —rerarem
Display

E Authority EPSG
Cache

pane for this version of  [Eesees

False Eastin
Time 9

the Neig hbou rhOOdS Ranos False Northing

Central Meridian

Indexes
I Joins Scale Factor
aye r : Relates Latitude Of Origin
Page Query Geographic Coordinate System NAD 1
WKID 4617
] Previous WKID 4140
e Note the Spatial
= Angular Unit Degree (0.01745329
Refe re n ce d eta I IS = Prime Meridian Greenwich (0.0)

Datum D North American 19¢€
Spheroid

Semimajor Axis

| |
. C I IC k O K Semiminor Axis 6356752.314140356
| 2 7222101

Inverse Flattening

> Domain, Resolution, and Tolerance




Projections

e Right-click the Map1
tab.

e Select New Vertical
Tab Group.

Y LO
Insert Analysis View Edit Imagery Share

-, @ HH] . e ﬁ [ Add Data F

- HPE =i X4 XY Table To
Explore Bookmarks Go Basemap Add "

o = v To XY v Data v E Add Graphi

Clipboard Navigate N Layer

Close

Contents v 0 x [E Map ] Ma=t v

Close Others

Close Tab Group

1 | E / I- y - Close All Views
;m - , —}- [

j S

Foat

Float All

Drawing Order

r [ M ap 1 New Vertical Tab Group

. LA i e ——
4 |v| NeighbourhoodsUTMZone17

- East Garafraxa

v’| World Topographic Map

Alton




Projections

e Compare the two map
views side by side

e Note that the shape of the
neighbourhoods layer is
guite different between
the two maps.

e This is due to two
different spatial

reference systems

- Universal Transverse
: WGS84 Geographic
bemg used. Coordinate System Mercator (UTM) Zone
17N Projection

1:500,000 v || B3 B X% - N2 | e> | 1:500,000




Projections

e Zoom out to view the
entire world on each map
View.

1:258,493,941 ~ || B3 B 5 “+- N[ 262. < ||1:105879,118 ~ || 55 B |

WGS84 Geographic Universal Transverse
Coordinate System Mercator (UTM) Zone
17N Projection




World Geodetic System 1984 (WGS84)
e Scope: Worldwide
e Units: Degrees (latitude and longitude)

NAD83 CSRS UTM Zone 17
e Scope: Centered on -81 degrees longitude
o Allows Southern Ontario to be mapped quite
accurately on a flat surface
e Units: Metres

More information: https.//gisgeography.comy/map-projections/




Projections

e To maintain spatial consistency and
accuracy, as well as avoid potential
data issues, it’s best for all layers
within a map to use the same spatial
reference.

e Data can be reprojected using
ArcGIS Pro’s geoprocessing tools if
necessary.

e Close the Map1 tab. We will continue
working with the WGS84 map.




Add data from Living Atlas or ArcGIS Online

e Living Atlas is a curated selection of
authoritative spatial datasets provided by
Esri via the ArcGIS Online platform.

e Living Atlas content can be added to ArcGIS
Pro maps as Web Services (more info
about those later).




e Click the Add Data Button.

e Select the Living Atlas
tab.

Project Map Insert Analysis View

a

“ >
- NE KA

Explore 7™ “ ™ Bookmarks Go
To XY

- T W

Clipboard Navigate M~

Contents

U
Organize v New Item Vv

=08 /

Drawing Order

s Folders
Portal

Map My Content
viap

, o My Favorites
4 \v| Neighbourhoods - 432 :

v’| World Topographic May

My Groups

My Organization
+/| World Hillshade

Living Atlas
Quick access

& This PC

Portal Vv

Edit Imagery Share Help

o ﬁ [ Add Data From Path
~
o L% XY Table To Point
Basemap Add

v Datav FR Add Graphics Layer

Layer

Living Atlas

Name

Select Sele

W

pe

Feature Layer

e
N
il r

Attributes

Selectio

in

| 5]
ct By Select By
Location

Labeling Data

i Attributes i
L)

Measure Locate Infe

Date Created

Cancel




e Type iNaturalist in
the search box and
press Enter.

e Select the
INaturalist
Observations

Feature Layer and
Click OK.

*- ’T‘ :V Portal Vv Living Atlas Search Results for ‘inaturalist’ v ¥ OllE {7 | inaturalist

Organize v New Item Vv

I Folders e Type

Portal k4 iNaturalist Observations QO @ Feature Layer
My Content
My Favorites

#& My Groups
My Organization
ArcGIS Online
Living Atlas

] Computer

Quick access

+
M This PC

Name | iNaturalist Observations Default

Date Created

7/8/2024 2:21:00 PM




e This dataset contains
crowdsourced wildlife
observations.

e \When zoomed out,
the individual
observations are
aggregated into bins
denoting the number
of observations per
area.




e Zoom in to display

Observations

individual . __
. . . ) Actinopterygi
observation points. Amphibia
Arachnida
< Aves
 Note that the points ;B Fung
) Insecta
have been ' Mammalia
symbolized by 1 Mollusca
. | Plantae
category (taxonomic P . Protozoa
CIaSS) \ - ~ Reptilia

¢ Other

79.4109523°W 43.6300504°N v




https/Avingatlasarcgis.com/en/home/
Cole White

Visit the Living Atlas website to browse e

| ]
other available datasets:
= ArcGlIS Living Atlas of the World is the foremost collection of geographic information from around the

globe. It includes maps, apps, and data layers to support your work.

https:/livingatlas.arcgis.com/en/home/

Map coastal property loss using ArcGIS Online
and ArcGIS Living Atlas

T ArcGIS Living Atlas inchudes authoritative live feeds and other content that
help you learn more about coastal changes and property loss over time.
Follow these steps to create your own coastal property loss map in a
minute (or less) using ArcGIS Online and ArcGIS Living Atlas.




Add data from a spreadsheet

e One of the most common ways of importing data into

GIS is by using spreadsheets (.csv, .xIsx, etc.

e Spreadsheets can be transformed into spatial layers if

they contain geographic information.

e Spreadsheet data can also be joined to spatial layers

via a key field.

_id

W 00~ U ob W R s

N
WM o= O

14
15

BranchCod Phys
AB

ACD
AD

AG

AH

AL

AN

AP

BB

BC

BD

BE

BF
BKONE
BKTWO

C D E
icalBrz BranchNan Address
1 Albion 1515 Albio M9V 1B2

PostalCode Website

https://ww 416-394-5

1 Albert Cam 496 Birchm M1K IN8 https://ww 416-396-8!
1 Alderwood 2 Orianna [ M8W 4Y1 https://ww 416-394-5;
1 Agincourt 155 BonisM1T 3W6 https://ww 416-396-8¢
1 Armour He 2140 Aven M5M 4M7 https://ww 416-395-5

0 Answerline

1 Annette Sti 145 Annett M6P 1P3
1 Amesbury 1565 LawriM6L 1A8
1 Brookbank 210 Brookt M3A 278
1 Black Creek North York M3L 1B2
1 Bendale 1515 DanfcM1) 1H5
1 Beaches 2161 Quee M4L 1)1
1 Barbara Fri 20 Covingt M6A 3C1
0 Bookmobile One

0 Bookmobile Two

https://ww 416-397-5¢
https://ww 416-393-7(
https://ww 416-395-5¢
https://ww 416-395-5:
https://ww 416-395-5-
https://ww 416-396-8¢
https://ww 416-393-7°
https://ww 416-395-5¢
https://www.tpl.ca/bc
https://www.tpl.ca/bc

Telephone SquareFoo’ PublicParki KidsStop

29000 59

28957 45
7341 shared

27000 86

2988 shared

7806 0
6320 22
7933 20
5782 shared
8500 30
8000 0
29417 6

(=08 =30 =0 =0

(=== R=01=08=0=]

LeadingRea CLC

1

O = O -

= O 0 0O 0 CO0o

O » O -

= 0O C o0 oCo

O = O e

coOCcCoQOoCcCco

00 O = B

= O 000 O0COo

1

O = O

= O 00000

= O 0 0000

38 DL
36 DL
7 NL

42 DL
5 NL

RR

11 NL
6 NL

9 NL

7 NL

9 NL

12 NL
30 DL
NL

NL

tpl-branch-general-information-2023.csv

Tier Lat
43.73983
43.70802
43.60194
43.78517
43.73934

43.66336
43.70646
43.75951
43.72122
43.75106
43.67013
43.72075

Long
-79.5841
-79.2693
-79.5473
-79.2934
-79.4219

-79.4663
-79.4857
-79.3259
-79.5105
-79.2441
-79.2985
-79.4322

No NBHDNam: TPLNIA

2 Mount Oliv
120 Clairlea-Bir
20 Alderwood
118 Tam O'Sha
39 Bedford Pa

90 Junction Ar
30 Brookhave
150 Fenside-Pa
26 Downsview
157 Bendale So
63 The Beache
32 Englemoun

X

C O O = =

OO0 = = O = O

WardNo

1 Etobicoke I
20 Scarboroug
3 Etobicoke-1
22 Scarboroug
8 Eglinton-La

4 Parkdale-H
5 York South
16 Don Valley
7 Humber Rit
21 Scarboroug
19 Beaches-Ea
8 Eglinton-La

S

WardName PresentSiteYear

A

2017
1971
1999
1991
1982

1908
1967
1968
2002
1961
1914
1992




Add data from a spreadsheet:
XY coordinates

e [In Windows EXxplorer, navigate to the sample data folder.

e Open tpl-branch-general-information-2023.csv in
Excel or other spreadsheet software.

e Each row in the spreadsheet contains information about

one public library location. Note the Lat and Long

columns.
e EXxit Excel.

1 id

C 3
BranchCod PhysicalBrz BranchNan Address

D

PostalCode Website

Telephone SquareFoo’ PublicParki KidsStop

LeadingRea CLC

TeenCounc YouthHub AdultLitera Workstatic Servi

R

tpl-branch-general-information-2023.csv

Long

WardNo

S

WardName PresentSiteYear

A

DIH Tier Lat No NBHDManm: TPLNIA

1 AB 1 Albion 1515 Albio M9V 1B2 https://ww 416-394-5 29000 59 1 1 1 1 1 1 1 38 DL 43.73983 -79.5841 2 Mount Oliv 1 1 Etobicoke I 2017
3 2 ACD 1 Albert Cam 496 Birchr M1K IN8 https://ww 416-396-8! 28957 45 0 1 1 1 1 1 0 36 DL 43.70802 -79.2693 120 Clairlea-Bir 1 20 Scarboroug 1971
4 3 AD 1 Alderwood 2 Orianna [ MBW 4Y1 https://ww 416-394-5; 7341 shared 0 0 0 0 0 0 0 7 NL 43.60194 -79.5473 20 Alderwood 0 3 Etobicoke-l 1999
4 AG 1 Agincourt 155 Bonis+MI1T 3W6 https://ww 416-396-8¢ 27000 86 0 1 1 1 0 1 0 42 DL 43.78517 -79.2934 118 Tam O'Sha 0 22 Scarboroug 1991
6 5 AH 1 Armour He 2140 Aven M5M 4M7 https://ww 416-395-5 2988 shared 0 0 0 0 0 0 0 5 NL 43.73934 -79.4219 39 Bedford Pa 0 8 Eglinton-La 1982
7 6 AL 0 Answerline https://ww 416-397-5¢ RR

8 7 AN 1 Annette Sti 145 Annett M6P 1P3  https://ww 416-393-7( 7806 0 0 0 0 0 0 0 0 11 NL 43.66336 -79.4663 90 Junction Ar 0 4 Parkdale-H 1908
8 AP 1 Amesbury 1565 LawrcM6L 1A8 https://ww 416-395-5 6320 22 0 0 0 0 0 0 0 6 NL 43.70646 -79.4857 30 Brookhave 1 5 York South 1967
10 9 BB 1 Brookbank 210 Brookt M3A 2T8 https://ww 416-395-5 7933 20 0 0 0 0 0 0 0 9 NL 43.75951 -79.3259 150 Fenside-Pa 0 16 Don Valley 1968
1 10 BC 1 Black Creek North York M3L 1B2 https://ww 416-395-5« 5782 shared 0 0 0 0 0 0 0 7 NL 43.72122 -79.5105 26 Downsview 1 7 Humber Rit 2002
1 11 BD 1 Bendale 1515 DanfcM1) 1H5 https://ww 416-396-8¢ 8500 30 0 0 0 0 0 0 0 9 NL 43.75106 -79.2441 157 Bendale So 1 21 Scarboroug 1961
1 12 BE 1 Beaches 2161 Quee M4L 1J1  https://ww 416-393-7° 8000 0 0 0 0 0 0 0 0 12 NL 43.67013 -79.2985 63 The Beache 0 19 Beaches-Ea 1914
14 13 BF 1 Barbara Fr. 20 Covingt M6A 3C1  https://ww 416-395-5¢ 29417 6 0 1 1 0 1 1 1 30 DL 43.72075 -79.4322 32 Englemoun 0 8 Eglinton-La 1992
15 14 BKONE 0 Bookmobile One https://www.tpl.ca/bc NL

16 15 BKTWO 0 Bookmobile Two https://www.tpl.ca/bc NL




e From Pro’s Analysis .
tabs click Tools. Project Map Insert Analysis Edit Imager

“@ *2 ModelBuilder - 5 r | ﬂ
[l Python ~ o

History Ready T Tools Pairwise Summarize
“£ Environments Use Tooldx Buffer Within

Geoprocessing Tools

| Map X




v Xy table to point

XY Table To Point
Creates a point feature class based on x-,
z-coordinates from a table.

e The Geoprocessing pane will open.

Add XY Coordinates

Adds the fields POINT_X and POINT_Y to the
point input features and calculates their values....

e |n the search bar, start typing ‘xy :
table tO pOint,. XY To Line

Creates a feature class containing geodetic or
planar line features from the values in a start...

&

e Click the first search result to open
the tOOI_ Coordinate Table To Point

Creates a point feature class from coordinates

stored in a table,

Make XY Event Layer

Creates a point feature layer based on x- and y-

coordinates defined in a table. If the source tab...

P




e Click the folder icon next to the Input Table o o
input box.

Input Table

® N a,Vlgate to the 4— T — v ProLoadingAndManipulatingData v data Vv
. Organize v New ltem Vv
CSV fl Ie . SeleCt b s Folders Name Geometry
th f' I d | : k Portal B Neighbourhoods - 4326 Folder
e I e an C IC 3 = My Content B Neignbournoods - UTivi Zone 1T/N rolaer
OK v S¢ My Favorites Z] tpl-branch-general-information-202...  Text File

% My Groups
? My Organization
ArcGIS Online

Living Atlas

L] Computer

# Quick access

& This PC

tpl-branch-general-information-2023.csv Tables and Attribute Tables (All Tyf ~

| oK { Cancel




*— XY Table To Point

e Select Long from the X Field dropdown and
Lat for the Y Field dropdown (if these don't

tpl-branch-general-information-2023.csv

automatically populate).

tplbranchgeneralinformation2023_XYTableToPoint

X Field

e Click Run. -

Y Field

Lat

Z Field

Coordinate System
GCS_WGS_1984




A new layer showing GRS < o
library locations has Nl VAT
been added to the

4 | Aan

map 4 v tplbranchgeneralinformation202...
| |

INaturalist Observations

Richmond Hill Markham

Observations

Actinopteryagii
Amphibia
Arachnida
Aves
Fungi

' Insecta
Mammalia
Mollusca
Plantae
Protozoa
Reptilia

Other
Hexbins (H3 R1)
@ Actinopterygii
Amphibia

Arachnida

® Aves

1:185,491 1 g e N[} 79.4856098°W 43.8799750°N v




Add data from a spreadsheet: Geocoding

e Review the Street
furniture-Bicycle
parking data - RPN RS R
4326.csV file from the T N [
sample data in Excel.

v A M @
| \/ N ()

ASSETTYPE STATUS  SDE_STATE_ID
18 Willowdale Ring Existing

34 BP- 8 Kensington None None

41 8 Assiniboiné None None

60 46 Wellesley S None None

911 Davenport None None

20 Lombard S' None None Lombard S' None None

359 King StE None None None None

145 Queens Qu None None None None 10 The Waterf None Existing

1960 Queen St E None None 19 The Beach Ring Existing

87 Avenue Rd Avenue Rd East Elgin Ave North None 11 None Ring Existing

522 University . None None Elm St None None 11 None Ring Existing

Kensington None None 11 KensingtonRing Existing
Nelson Rd None None 7 None Rack Existing
Wellesley € None None 13 None Ring Temporarily Removed
Davenport None None 12 None None Existing
13 Old Town T None Existing
13 Old Town TRing Existing

1
2
3
4
5
6
7
8
9

Kenilworth None None

e Note that this dataset

e el
N o= O

50 Blue Jays W None None Mercer St None None

1313 Bloor St W None None

10 Toronto Dc Ring Temporarily Removed

St Helens 2 None None

(&Y
W

contains no lat/long
iInformation; however, it
does include columns
with street address
Information.

(-
LV ) B -

145 Queens Qu None
162 Mc Caul St None

e

None
None

York St None
Mc Caul St None

None
None

9 Bloordale \ Ring
10 The Watert None
11 None Ring

Temporarily Removed
Existing
Existing




Cole - Universit
Analvsis Edit Imagery Share Feature Layer Labeling Data

u “aEea 5 Data Engineering [i; Exploratory 3D Analysis v Neighborhood Explorer Data Interop ~ &, Raster Functions v

. O pe n th e _Af P b [; Suitability Modeler Geostatistical Wizard ey . Function Editor

Feature  Raster
Analysis v Analysis ~ *.) Visibility Analysis Network Analysis v <%, Business Analysis v

Geoprocessing T
pane by clicking the  E= ” B

Vaughan

Geocode Addresses

I 00 I S b utto N Cecoades » table oF ackivasses. THis rroosss requires ¢
) ) - - - table that stores the addresses YCILI want to QE’OCC-‘dE‘ an...
(Analysis tab =

Reverse Geocode

Creates addresses from point locations in a feature class.
|

he reverse geocoding process searches for the

o~ oa

e Search for and open e ST AW

Rebuilds an address locator to update the locator with the
current reference data. Because a locator contains a sna...

the Geocode N L e S ;

Add resses too I A e Splits street address information into address
' ' e ) ' components and creates a table or feature dass with t...

~

Create Locator

Creates a locator that can find the location of an address

or a place, convert a table of addresses or places to a c...

79.6068103°W 43.7864775°N v




e Provide the Input Table
parameter by clicking the
folder icon and navigating to
the bicycle parking csv file.

e For the Input Address
Locator parameter, select

ArcGIS World Geocoding
Service from the dropdown.

Geoprocessing

(€ Geocode Addresses

Click to estimate credits

Parameters Environments

Input Table

Street furniture-Bicycle parking data - 4326.csv

Input Address Locator
ArcGIS World Geocoding Service

Input Address Fields Single Field
Field Name Alias Name

<None>

9 Output Feature Class

Streetfurnitur_GeocodeAddres

Country
Afghanistan
Albania
Algeria
American Samoa
Andorra

Angola

I~

Select All ¥




Geocode Addresses

e Select Multiple Field for the

Click to

Input Address Fields Environments
parameter Input Address Locator

ArcGIS World Geocoding Service

. Input Address Fields Multiple Field
e Referring to the names of the Freld Name Ales Nare
spreadsheet columns, provide ' il
ADDRESSSTREET
values for the Address or <None>
Place, Address2, and —
Neighborhood parameters. <None>

<None>
<None>
<None>

<None>




© Geocode Addresses

Click to estimate credits.

® CheCk Canada for the Parameters Environments
Country. | purunail

Cabo Verde
| Cambodia

|| Cameroon

e | eave the Preferred Location e
Type as Address location. | [EEmTIEET

Central African Republic

Preferred Location Type

e Select Address for the ———

| Category

Category. BT 2 caes

E | Postal
Coordinate System

e Click Run.

|
[ Populated Place
|

POI

> Optional parameters

Catalog




K& /

Drawing Order
Map

4 |v| Streetfurnitur_GeocodeAddres

e Result: the software g
will attempt to look

4 ! Observations

up locations for each

Amphibia

Arachnida

address provided. = '

Mammalia
Mollusca
Plantae
Protozoa

Reptilia

s (H3 R1)

@ Actinopterygii

Amnhibia 1:31,120




Add data from a spreadsheet: Attribute Join

e Review the socialhousing.csv file
INn the sample data folder.

e This dataset details social housing
unit density exist per Toronto
neighbourhood. Neighbourhoods
are identified by a unique ID
humber.

e |t also lists how many of these
units are geared-to-income (RGI).




Add data from a spreadsheet: Attribute Join
— ah a

e Add the
socialhousing.csv
file to the map.

e Use the Add Data
button, or simply drag
and drop the file from
Windows Explorer into
the map view.




Add data from a spreadsheet: Attribute Join

e Recall that the Neighbourhoods layer also contains an ID for each
neighbourhood in its attribute table.
e We can join the housing data to the neighbourhood polygons by matching

these IDs.

L::] sodalhousing.csv X L::] Neighbourhoods - 4326 X

=  Field: f;1Add

Neighbourhood ' FID Shape
1 O5( 111 ] 0 Pol ygOom
2 288 1181 2 ] Polygon

Polygon
Polygoh
Polygom
Polygon
Polygom
Polygon
Polygoh
Polygon

:1 0 | Tele |

i1 Calculate  Selection: *r3 Select By Attributes

id1
|

A lEA ID2 AREA AT3 PARENT 4 AREA SH5

+= Switch

AREA_LOG

AREA NA7

South Eglinton-Davisville | S
North Toronto

Dovercourt Village
Junction-Wallace Emer... |
Yonge-Bay Corridor
Bay-Cloverhill
Bendale-Glen Andrew
Downsview
Oakdale-Beveriey Heic
Avondale

Fast Willowdale




Add data from a spreadsheet: Attribute Join

3 Copy

Remove

. Group

Drawing Order i Attribute Table

¢ nght-CIiCk the \/th[?eetfurmtur_GECH:UGeAa;}_ N Data Engineering Ctri+5Shift+D Vaughan
Neighbourhoods layer in
the Contents pane. I et

v Neighbourhoods - 4326
- Joins and Relates

Create Chart

New Report

o v'| World TC‘_I:*C’QT'EI_L'J?‘HC Map :‘ Zoom To Layer
e Choose Joins and =

Standalone Tables

Relates -> Add JOin ARy Selection E] Add Spatial Join

Label B% Add Relate

Labeling Prgperties...

Convert Labels
Symbology

Disable Pop-ups

% Configure Pop-ups

Data

Claeim




Add data from a spreadsheet: Attribute Join

Specify the following:

Input Table
Neighbourhoods - 4326

e |nput Table: Neighbourhoods - A Input Field
4326 l::lable
e Input Field: _id1 socialhousing cs
e Join Table: socialhousing.csv —
e Join Field: Neighbourhood T

Index join fields

Join Operation

Click OK.




Add data from a spreadsheet: Attribute Join

v v

Project Insert Analysis View Edit Im

.

Explore " ™ “¥ Bookmarks Go Basemap Ac
: o XY v Dat

Copy Path ~

e Open the
Neighbourhoods
layer’s attribute table.

i1 Neighbourhoods - 4326 X

4

Field: 5 (2] Selection:
CLASSIF9 CLASSIF10 OBJECTI1| Neighbourhood
- Not an NIA or Emergin... NA
e Scroll to the far right
- ilage (172)  Not an NIA or Em
ace Emer.. Not an NIA or Emergin...

Not an NIA or Emergin...

World Hi

(109) L an NIA or Emergin...

e Data from the csv
has successfully
been joined to the
polygon layer.

Anarew (. Not an NIA or Emergin

Neighbourhood Impro..

Joined data!

Sharing

View Metadata

Elﬁ'j;:

L= Properties




Add data from a spreadsheet: Attribute Join

Export the layer to save a
permanently-joined
version of the data

e Right-click the layer
name in the Contents
pane

e From the menu,
choose Data ->
Export Features




Add data from a spreadsheet: Attribute Join

Parameters Environments

e The output layer will

Input Features

be Saved |n the prOJeCt Neighbourhoods - 4326
utput Feature Class
geOdatabase by Onoti};hth;ur;(ﬁﬂdt}:O(ialhmmin( joine

defaUIt > Filter

> Fields

> Sort




Add data from a Web Service

Aerial LIDAR - Hillshade

A hillshade is a hypothetical illumination of a surface by determining illumination values for each cell in a raster. It is

Web services allow data to be shared from

th e I nte rn et . relation to neighboring cells. It can be used to greatly enhance the visualization of a surface for analysis or graphical
display, especially when using transparency. The City of Toronto publishes hillshades in both bare earth (no above-

TO add a Web Service Iayer to Pro: ground features included), and full-feature. Bare Earth Full Feature

DATA PREVIEW

Not available for this dataset

e Visit https://open.toronto.ca/dataset/ oarh rearures
web-map-services/ |

DATA QUALITY

DOWNLOAD DATA
———————

File Format Data

® EX pa n d th e Down Ioad D ata SeCt i 0 n Orthorectified Aerial Imagery - Most current year web VISIT PAGE
® CIiCk the ViSit Page bUtton neXt to the Orthorectified Aerial Imagery - 2021 web
OrthorECtified Ae rial Imagery a MOSt Orthorectified Aerial Imagery - 2020 web
current year item

VISIT PAGE J




Add data from a Web Service

C @ ) 8 toronto.ca

ArcGIS REST Services Directory

s CO py the U RI— (Ctrl + C) Home > services > basemap > cot_ortho (MapServer)

JSON | SOAP | WMS | WMTS

basemap/cot_ortho (MapServer)

View In: ArcGIS JavaScript ArcGIS Online Map Viewer ArcGIS Earth ArcMap ArcGIS Explorer

https://gis.toronto.ca/arcgis/rest/
services/basemap/cot_ortho/MapServer

View Footprint In: ArcGIS Online Map Viewer

Service Description: City of Toronto Orthophoto Current Year
Map Name: Layers

Legend

All Layers and Tables

Layers:

e City of Toronto Imagery (0)

Description:
Copyright Text: City of Toronto

Spatial Reference: 102100 (3857)




Add data from a Web Service

Project Map Insert Analysis View Edit Imaoneny Share Help

- I ' mr =51 [ Add Data From Path iix_| v i_:_.ﬁ
g | : Y R "3 P
- NKE KA = E® XY Table To Poi : —
T - able 1o Point
Bookmarks Go Basem'p Add Select Select By Select By
v To XY v Datav 5 Add Graphics Layer v  Attributes Location

-
o
AK

Explore

Clipboart Navigate (¥ 4 selectio
Clipboard k N i Browse.. Selection

'Map > % Erom Path..

* In Pro, click the Add Data T sy
bUttOﬂ (Map tab) eI Ordios . Extract Locations mond Hill

Query Layer...
Map Query Lay
Streetfurnitur_GeocodeAddres = Subtype Group Layer...

Multidimensional Raster Layer...

tplbranchgeneralinformation2023_XYTableToPo...

Trajectory Layer

e Select From Path...

Elevation Source Layer...
iNaturalist Observations oy

Neighbourhoods - 4326 Make Route Event Layer

v/| World Topographic Map

North York

+| World Hilishade
4 Standalone Tables

tisl sodalhousing.csv Etobicoke

To

G Gardiner Exp
L




Add data from a Web Service

Add data using a path for a service URL, portal item, data file, or

e Paste in the web service URL. catalog path.
Path

. https://gis.toronto.ca/arcgis/rest/services/basemap/cot_ortho/Map*
e Click Add. ‘
Service type

An ArcGIS Server Web Service

> Custom request parameters €)




Add data from a Web Service

e Result:

Contents

Whith
Richmond Hill Markham Nt

]
et
Macdonalg LotV

Drawing Order

Pickering

v | World 1T
! World H

4 Standalone Tables

Mississauga




Symbology in ArcGIS Pro

e Symbology involves the use of symbols to
represent geographic features (and their
attributes) on the map

o Effective symbology makes it easier for viewers
to understand complex information.




Symbology in ArcGIS Pro

Access Pro’s symbology
options:

e Right-click on the
neighbourhoods_social
housing_joined layer in
the Contents Pane

e Select Symbology from
the pop-up menu

e The Symbology Pane
will appear.




Symbology in ArcGIS Pro
Types of Symbology: Single Symbol

Single Symbol: All features in a layer Symbology - Neighbourhoods - 4326

are represented with the same BOPY %

Primary symbology

symbol. Ideal for displaying features
of the same type.
e The Neighbourhoods layer has
this symbology style by default.
e To customize the symbology, click
the symbol swatch on the
Symbology pane.




Symbology in ArcGIS Pro
Types of Symbology: Single Symbol

e Choose Black Outline from the
Gallery.




Symbology in ArcGIS Pro
Types of Symbology: Uniqgue Values

@ CIiCk the BaCk button :, bology - Neighbourhoods - 4326

> Format Polygon Symbol

to return to the main N [
symbology options for [EEEEEE

the Neighbourhoods o

I cateqory
:! 1 Unigue Values
ane r Black... Jlack O.. Dash... Airport Airpor.. sulldin... Draw categories using unique values of one or mU“iple fields.

] |r:| jateq ( \ WS

y Draw quantities using graduated colors.

WS

— _emetery gCommercial@ Culturs Education j Governm... Healt... Bivariate Co
. C h OO Se U n I q u e . | Draw quantities using bivariate colors.

Values from the O [N P — it
Primary symbology

Draw quantities using graduated symbols.

Draw quantities using proportional symbols.

d ro pd OW n Draw quantities using dot density




Symbology in ArcGIS Pro [
Types ot Symbology:
Unique Values

AREA_ID2
or scheme  AREA_AT3
PARENT_4

e Choose CLASSIF9 from the Field

AREA_NA7

1 dropdown menu.

CLASSIF9

. OBJECTIT1 s
Neighbourhood —

Units
RGI

Note: This field is not very well-named, but a review of the attribute
table shows that it specifies each neighbourhood’s Emerging Area or
NIA status.

i..] Neighbourhoods - 4326 X

e i Add (] Calculate  Selection: § Select By Attributes

CLASSIF9
Not an NIA or Emerging Neighbourhood
Neighbourhood Improvement Area
Not an NIA or Emerging Neighbourhood
ryvale (119) Not an NIA or Emerging Neighbourhood
r-Sullivan... | Not an NIA or Emerging Neighbourhood
Emerging Neighbourhood

Neighbourhood Improvement Area




Symbology in ArcGIS Pro
Types of Symbology: Uniqgue Values

e Each polygon is now
styled to reflect the N
attrioute value inthe | ..
CLASSIF9 field. -

lllllllllllllllllll




Symbology in ArcGIS Pro
Types of Symbology: Uniqgue Values

e Various colour | oo
schemes can be
selected from the
Color scheme
dropdown.

lllllllllllllllllllll




Symbology in ArcGIS Pro
Types of Symbology: Uniqgue Values

Customize individual symbols:

e Click the swatch next to o
the Emerg|ng s m 3 symbol classes se

* Bmerging Neigh... Emerging Neighbourhood

Neighbourhood category.

¥ Neighbourhood... Neighbourhood Improvement Area

* ' Not an NIA or E... Not an NIA or Emerging Neighbourhooc




Symbology in ArcGIS Pro
Types of Symbology: Uniqgue Values

CUStomlze |nd|V|d ual Sym bOIS - Format Polygon Symbol - Emerging Neighbourhood

Gallery Properties

Type here to search £ v | |Allstyles ~

e Click Properties.

Symbols found: 15

i
o

v, Sk ,-'.

Black O...

Education




Symbology in ArcGIS Pro
Types of Symbology: Unique Values

Customize individual symbols:

e Adjust the Fill Color,
Outline Color, and
Outline Width settings.




Symbology in ArcGIS Pro
Types of Symbology:
Graduated Symbols

e Return to the primary
symbology view and select
Graduated Symbols.

e Choose RGI for the field.




vmbology in ArcGIS Pro
pes of Symbology:

Field RGI
raduated Symbols
Method Natural Breaks (Jenks)

Classes 5

Minimum size | 4 pt : Maximum size |18 pt

Template & Background J

v'| Draw graduated Symb'ols above all layers €9

e Click the symbol to change
the template

Classes Histogram

Upper value

0 - 247

248 - 611




Symbology in ArcGIS Pro
Types of Symbology:
Graduated Symbols

e Choose a symbol from the
Gallery.




Symbology in ArcGIS Pro
Types of Symbology: Graduated Symbols

aaaaaaa =
- !-’|i|‘1m|‘y s
e Adjust Minimum and DALl @ (BN gy N
: : B = () N
Maximum symbol sizes. S ), SN A\ @\ e
& @ f A - & A ﬂmﬁ X
. -1 & R @ |
e Result: Attribute SO O AT FestS S8 Lk
- - . - - a @ | - a ()2 (&)
information is visualized A N O O
: 5 S RICMEON DWEC
by symbol size. o OIS
' ~ o (MY mﬂ a &
0 m'




Symbology in ArcGIS Pro
Types of Symbology: Graduated Colours

e Return to the primary
symbology view and select
Graduated Colors.

e Choose RGI for the field.
e Choose a colour ramp.

e The map symbology now
communicates information re:
the quantity of rent geared to
iIncome housing per
neighbourhood.




Filter Data using Definition Queries

i1 tplbranchgeneralinfo..._XYTableToPoint X

e Open the Attribute

Field: [;: Add [l Calculate  Selection: Hj Select By Attributes «:5 Switch

Table of the libraries
layer:

o Right-click the
layer name and
select Show
Attribute Table,
or select the layer
name and press
Ctrl + t.

e Note that some
records have <Null>
for their address

OBJECTID * Shape * _id BranchCode

1

Point 11 AB

Point

Point

Point

Point

Point

Point

Point

Point

Point

Point 118D

Point 2 BE

Point 3 | BF

Point BKONE

Point 15 | BKTWO

Point BL

Point 17 |BR

Point

4

0 of 112 selected

PhysicalBranch
1

1

BranchName
Albion

Albert Campbell
Alderwood
Agincourt
Armour Heights
Answerline
Annette Street
Amesbury Park
Brookbanks
Black Creek
Bendale
Beaches
Barbara Frum
Bookmobile One
Bookmobile Two
Bloor/Gladstone
Brentwood

Bridlewood

Address
1515 Albion Road Tor...

496 Birchmount Road....

2 Orianna Drive, Toron...

155 Bonis Avenue, Tor...
2140 Avenue Road, To...

<Null>

Aopobie Cheoonk Toe

1565 Lawrence Avenue...

210 Brookbanks Drive,...

North York Sheridan M...

1515 Danforth Road, T...

2161 Queen Street Eas...

20 Coauvinmtnn Boaad Tn

<Null>

<Null>

1101 Bloor Street West...

36 Brentwood Road N...

Bridlewood Mall, 157A...

Filters:

PostalCode
M3V 1B2
M1K 1N8
M8W 4Y1
M1T 3Wé
M5M 4M7
<Null>
M6EL 1A8
M3A 2T8
M3L 1B2
M1J 1H5
M4L 1)1
AMEA 21
<Null>
<Null>
M6H 1M7
M8X 2B5

M1W 258

Website

https://www.tpl.ca/albion
https://www.tpl.ca/albert:
https://www.tpl.ca/alderv
https://www.tpl.ca/agincc
https:, w.tpl.ca/armot

https://www.tpl.ca/contac

|| https://www.tpl.ca/annett

https://www.tpl.ca/amest
https://www.tpl.ca/brook
https://www.tpl.ca/blackc
https://www.tpl.ca/benda
https://www.tpl.ca/beach
https://www.tpl.ca/barba
https://www.tpl.ca/bookn
https://www.tpl.ca/bookn
https://www.tpl.ca/bloor¢
https://www.tpl.ca/brentv

https://www.tpl.ca/bridle

+ 100% ~




Filter Data using Definition Queries

£ tplbranchgeneralinfo..._XYTableToPoint X

e These records also

= Switch =

Field: ffAdd =i Calculate  Selection: 73 Select By Attributes

lack latitude and
longitude information,
and are not displayed
anywhere on the

map

Let’s filter out these
layers to exclude
them from further

analysis

cyProgram Workstations ServiceTier

>

38 DL
36 DL
NL

DL

NL

0 of 112 selected

Lat

43.739826
43.708019
43.601944
43.785167

43.139337

43721219
43.751063
43.67013
A2 720752
<Null>
<Null>
43.659878
43.647448

43.797144

Long NBHDNo
-79.584096 2

-79.269252

-79.485726
-79.325904
-79.510467
-79.244052
-79.298526
_70 427215

<Null>

<Null>

-79.434022

NBHDName

Mount Olive-Silverston...

Clairlea-Birchmount
Alderwood

Tam O'Shanter-Sullivan
Bedford Park-Nortown
<Null>

Junction Area
Brookhaven-Amesbury
Fenside-Parkwoods
Downsview-Roding-CFB
Bendale South

The Beaches
Englemount-Lawrence
<Null>

<Null>

Dufferin Grove
Kingsway South

L'Amoreaux West

TPLNIA
1

1

Filters:

WardNo

WardName

Etobicoke North
Scarborough Southwest
Etobicoke-Lakeshore
Scarborough-Agincourt
Eglinton-Lawrence
<Null>

Parkdale-High Park
York South-Weston

Don Valley East
Humber River-Black Cr...
Scarborough Centre
Beaches-East York
Eglinton-Lawrence
<Null>

<Null>

Davenport
Etobicoke-Lakeshore

Scarborough-Agincourt

PresentSiteYear ~
2017
1971
1999
1991
1982
<Null>

1908




Filter Data using Definition Queries

e Open the layer’s
Properties and select
the Definition Query
tab.

e Definition queries
allow you to display
only the subset of
data that meets the
conditions you set.

e Click New Definition
Query.




Filter Data using Definition Queries

O X

New definition query '§§}

e Create the query:
where Lat 1s not

hull And Long 1i1s not
hull

e Click Apply.

e Click OK.

Active definition query: Query 1 75

OK Cance Apply




Filter Data using Definition Queries

i1 tplbranchgeneralinfo..._XYTableToPoint X

® O I th d th t Field: 'r: Add '_:1 Calculate  Selection: Frj Select By Attributes E::E Switch
nly the recorads tha
OBJECTID * Shape * _id BranchCode PhysicalBranch BranchName Address PostalCode Website

are aSSOCIated Wlth a 1 Point 1 1 | Albion 1515 Albion Road, Tor... | M9V 1B2 https://www.tpl.ca/albion

2 2 Point 1 Albert Campbell 496 Birchmount Road,... M1K 1N8 https://www.tpl.ca/albert:

phySICaI Iocatlo n 3 Point Alderwood 2 Orianna Drive, Toron... | M8W 4Y1 https://www.tpl.ca/alderv

. Point Agincourt 155 Bonis Avenue, Tor... MI1T 3W6 https://www.tpl.ca/agincc

rel I Ial n Point Armour Heights 2140 Avenue Road, To..  MS5M 4M7 https://www.tpl.ca/armot

Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point

Point

»l 0 of 102 selected

Annette Street
Amesbury Park
Brookbanks
Black Creek
Bendale
Beaches
Barbara Frum
Bloor/Gladstone
Brentwood
Bridlewood
Burrows Hall
Cliffcrest
Centennial

Cedarbrae

145 Annette Street, Tor...
1565 Lawrence Avenue...
210 Brookbanks Drive....
North York Sheridan M...
1515 Danforth Road, T...
2161 Queen Street Eas...
20 Covington Road, To...
1101 Bloor Street West...
36 Brentwood Road N...
Bridlewood Mall, 157A...
1081 Progress Avenue,...
3017 Kingston Road, T...

578 Finch Avenue West...

545 Markham Road, T...

- Swae -

M6P 1P3
M6L 1A8
M3A 278
M3L 1B2
M1J TH5
M4L 1)1
M®6A 3C1
MéH 1M7
MB8X 2B5
M1W 258
M1B 5Z6
M1M 1P1
M2R 1N7

M1H 2A1

https://www.tpl.ca/annett
https://www.tpl.ca/amest
https://www.tpl.ca/brook
https://www.tpl.ca/blackc
https://www.tpl.ca/benda
https://www.tpl.ca/beach
https://www.tpl.ca/barba
https://www.tpl.ca/bloor¢
https://www.tpl.ca/brentv
https://www.tpl.ca/bridle!
https://www.tpl.ca/burroy
https://www.tpl.ca/cliffcre
https://www.tpl.ca/center

https://www.tpl.ca/cedarl




Geoprocessing

e Geoprocessing tools allow users to transform
spatial layers and related data

e Typically accept input layer(s) along with other
parameters, and output a new layer.

e ArcGIS Pro includes hundreds of geoprocessing
tools




Geoprocessing Example: Buffer

e From the Analysis Tab/

v Suggestions ¢

Geoprocessing group, click
the Tools button.

e The Geoprocessing Pane will
appear.

Project Map Insert UL D EL Edit Imagery

T
)

*< ModelBuilder - i '
; ) ™ - " 4

hy Python ~ 3 .
H:story {_' Ready 0 Tools PaIrwISe summarize

”C Buffer Within
Environments Use Todls v Buiter within

essing




Geoprocessing Example: Buffer

e Search for Buffer and click
the first result.

Enrich Layer

cnrnicnes aata




Geoprocessing Example: Buffer

Parameters:
e Input Features: Libraries
e Distance: 1 kilometre
e Click Run.




Geoprocessing Example: Buffer

Result:




Working with Raster Data

Raster data
e (Geographic information expressed as a grid of pixels (also called
‘cells’).

e Each pixel represents a specific value, such as elevation,
temperature, or land cover class.

e Common file formats:
o TIFF/GeoTIFF - Very common in desktop publishing and GIS
o Esri Grid - Proprietary ArcGIS format
o NetCDF - Multidimensional raster data




Working with Raster Data

e Add the dm_620483.tif
file from the workshop
data to the map

e Double click on the
layer name in the
Contents pane to view
the layer’s properties.
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Working with Raster Data

e Note the number of

Source Data Type

columns and rows,

Display Name

number of bands, cell b

v Raster Information

size, and spatial

3 Rows
refe ren ce Number of Bands

. o~
Cell Size X
Cell Size Y
Uncompressed Size
Format
Source Type Generic

Pixel Type floating point

pixel Depth 32 Bit

NoData Value 3.4028231e+38
Colormap absent
Pyramids
Compression
Mensuration Capabilities

v Band Metadata

v Band 1

Source Band Index

> Statistics

> Extent




Working with Raster Data

Project Map T Analysis View Edit Imagery Share Help Raster Layer Data
8L | . | ﬁ {8 Add Data From Path kEJ Fﬁ IL}_| E% Attributes :jr 3 ' g1y Pause € lock | -8 == |
c A L—d i A X - : k ( .. i W [ A
= [ * B =+ XY Table To Point ; T T { - £ View Unplaced .ll
. e x ore to Can Explore Bookmarks Go Basemap Add Select Select By Select By Measure Locate Infographics Coordinate Co Downlead
v € v To XY w Data~ B Add Graphics Layer ~  Attributes Location v v v Conversion = More + Map ~
pboart Javigate 3 Layer selection P quiry Labeling i Offh

be used to query pixel [ xE o
elevation) values “

tpibranchgeneralinformatior

tplbranchgeneralinfor_Buffer

neighbourhoods_socalhousing_joined

4 |+ dm_620483.tif

Value




Working with Raster Data:
Geoprocessing

e From the Edit tab/Selection group,
choose the Select tool.

Project Map Insert Analysis View Edit Imagery Share Help Feature Layer Lab

1 No Topology v | €9 Status / /

: 1 = e .
v, Error Inspector LF Settings J e ——s
Snapping Create Modify

—
<{: Manage Templates v

Manage Edits N Snapping




Working with Raster Data:
Geoprocessing

e Click within the map
view to select one of
the neighbourhood
polygons.




Working with Raster Data:
Geoprocessing [

Extracts the cells of a raster that correspond to the areas defined by a
mask.

o~

L =P P N -~ AT
- =

Extracts the cells of a raster based on a rectangle by speafying the

rectangle’s extent.

e From the .
Geoprocessing pane,

Cuts out a portion of a raster dataset, mosaic dataset, or image

service layer.

open the Extract by “ B8
MaSk t00| Extract by Polygon

Extracts the cells of a raster based on a polygon by specifying the
polygon’s vertices,

~

Extract by Attributes

Extracts the cells of a raster based on a logical query.

Clip

Extracts input features that overlay the dip features.

Extract by Circle

Extracts the cells of a raster based on a arde by specifying the circle’s

center and radius.




Working with Raster Data:
Geoprocessing

Input Parameters:
e Input raster: DEM

e Input raster or feature
mask data: The
neighbourhoods layer

e Note that the tool
honours the layer
selection

e Click Run.




Working with Raster Data:
Geoprocessing

Result:




Getting Help

e From the Help tab Iin
Pro, choose Help ->
Online Help

o A website will be
launched where you
can access detailed
documentation for
the latest version of
Pro.

=2 Quick Access Toolbar

v v v ArcGIS Pr¢

Project Map Insert Analysis View Edit Imagery Share Help

__& Ribbon 3 I T |

Help Learning Diagnostic Esn Technical
Shortcuts v ___Resaurces Manitor Community Support

Customize Contact Us

Online Help

s -. Language Settings... m
. __—

Contents

ArcGIS Pro help

Create projects

Map and visualize your data



Getting Help

y 1 : . " o)
@esrl Products v Industries v Support & Services v Stories v About v Q @ s

A | Esri Academy

e Visit https://
WWW.esri.com/

training/ and log in B .
with your UTORId.

Explore Our Courses

Browse by Topic

"f.‘l:_“f'. | I /r

Getting Started ArcGIS Products Data Management Mapping Spatial Analysis & Field Operations Scripting & Imagery & Remote 3D Visualization &
. e O u r s e at a o g Data Science Development Sensing Analytics
t [ ]
- FORMATS Viewing All 2 PRODUCTS Viewing All 2 Maintenance Subscription Free SORT Recently Added =2 VIEwW i =
elptul, beginner-
)
friendly tutorials .
[

Using ArcGIS AllSource for Geospatial Esri ArcGIS Pro Foundation Certification ' Esri ArcGIS Pro Associate Certification 2025
|nte||igen(:e Anaiy‘SiS 2025 @ Added by Esri Technical Certification on August 13, 2024

@ Added by Esri Technical Certification on August 13, 2024

2 Days (16 Hours)




Getting Help

e Contact the Map and
Data Library

utoronto.ca

COLLECTIONS ~ TECHNOLOGY ~ SUPPORT ~

Search the Map and Data Library

Q Ma

Scann

Hours & Location Using the library

COVID-19 Data Guide

Request map retrieval

Contact us for help with data, maps or GIS

Request an Esri software license (ArcGIS Pro, etc)

Request an NVivo license

Robarts Library
130 St. George St.,

Sign up for a workshop

Toronto . :
Browse our tutorials & guides

Map
. _ Use our computer lab
Note: we have temporarily moved to the seventh floor. We are available

in-person by appointment only. Please also note that computers with _ _
Find maps in our collection

advanced GIS and statistics software are available in the fourth floor

: = " " :
=ir= ala = alalnn ( - T AmAY als LLE al= ala



Next Steps

e Layout creation

e Analysis
Upcoming workshop:
https://libcal.library.utoronto.ca/event/3836941

e Working with raster data
e Automation

e Artificial Intelligence/Machine Learning




Thank you!



