Spatial Analysis with ArcGIS Pro

Please mute your mic
and turn off your video

Welcome! The workshop will
start shortly.

Use the chat to ask
questions

Download the data here:

https://uoft.me/ProAnalysis
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Slides will be shared
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The Map and Data Library

e Data collections
e Workshops and training

e In-person and virtual support

Robarts Library

7th Floor

Open 1lam - 5pm weekdays by
appointment
https://mdl.library.utoronto.ca/




1. Introduction

MDL: Tutorials and Workshops

https://mdl.library.utoronto.ca/support/tutorials

é A

£y

BB UNIVERSITY OF TORONTO MAP AND DATA LIBRARY

®® | IBRARIES

N

MDL Tutorials

Displaying 1 - 14 of 14 Tutorial Results

Search Tutorlals

Search by tithe or key word

Spatial Analysis An Introduction to Mapping and Spatial Analysis with QGIS
Learn the basics of GIS with open source software, QGIS (https//qgis.org). This tutorial/workshop is made up of three
All Tools modules.
* Module 1. Getting started
All Data Formats = Module 2. Making a map using layouts

* Module 3. Manipulating geospatial datasets
Sort by
Download the datasets used for this workshop at this
location; https://maps.library.utoronto.ca/workshops/QGIS/2022/QGIS.zip
Note that while the examples shown in this tutorial were captured using the windows version of QGIS, all modules and

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

Technique: Mapping, Spatial Analysis | Tools: QGIS
Date Created: 2022-11-01

Date Created Newest

ArcGIS Pro: Information, Tutorials, and Workshops

ArcGIS Pro is a desktop GIS software developed by Esri and s intended to replace ArcMap.
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Open Data With a Purpose

Sharing Brampton's Data and the Tools to Visualize It.

This is Brampton's public hub for exploring and downloading open data, Learning about Brampton's
stories and analyzing and combining open datasets to tell your own story.

Discover Brampton's data by category, or explore the entire collection of datasets. This is open data
with a purpose.




1. Introduction

Spatial Problem Solving
Example: Public Health

e Identify health trends by location

e Find locations toimplement new
services for those at risk

e Track infectious diseases

e Study how demographic factors affect
the health of communities

e Reporton casesof a virus
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1. Introduction

Case Study: Where to establish new
food banks in Brampton

e What are the criteria to determine the
best locations?

o Income level?

o Population density?

o Existing resources?

o Transportation network?
o Land use?

o Community needs?




1. Introduction

Case Study: Where to establish new
food banks in Brampton

e What spatial and/or statistical data will
we need to locate or create?

o Road network?

o Demographic data from the Canadian
Census?

o Existing services?

o Health statistics?




1. Introduction

Case Study: Where to establish new
food banks in Brampton

e What tools/software will be used?
o ArcGIS Online?
o ArcGIS Pro?
o QGIS?




1. Introduction

Case Study: Where to establish new
food banks in Brampton

e How will the results be shared?
o Reports?
o Interactive web maps?
o Dashboards?
o Presentations?
o Posters?




1. Introduction

Designing a GIS project

Find and assess spatial data

e MDL Website, Open Data, ArcGIS Online/Living Atlas, etc.

e Create your own data if needed.

e Assess data quality, software compatibility, completeness,
licensing.

Symbolization & analysis

e Style, Labels, Filters, etc.
® Use analysis tools to gain insights.

Sharing & collaboration
e Results can be shared as digital data, printed as
map layouts, or uploaded to ArcGIS Online and
shared as interactive web maps.



2. ArcGIS Pro

@ ArcGIS Pro




ArcGIS Sign In

ArcGIS login

Your ArcGlIS organization's URL
utoronto .maps.arcgis.com

¥ Remember this URL

Sign in automatically Configure LicensingSign In Using Browser
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2. ArcGIS Pro
Creating a new Project

o Cale




2. ArcGIS Pro
Creating a new Project

o -




2. ArcGIS Pro

Contents

rane Tools
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Add Data

() @ﬂv Portal v ArcGIS Online v Search Results for ‘City Limit owner.BramptonMaps’ v

Organze ¥ New item v
4 mm Propect

I 4 Databases
I N Folders
« @ Portal
b & My Content
‘@ My Favorites
@ My Groups
@ My Organization
5 ArcGIS Online
b 9 Uiving Atlas
« [ Computer
b % Quack access
+ B This PC
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Symbology - City Limit Cole - University of Toronto . ® 2
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% View Unplaced

Remove
Convert Download

Primary symbology Yoy i Map~
:_Single Symbol _ | Labeling e Offline

City Limit

Format Polygon Symbol

€ Growp Symbol

] Attribute Table Ctri+T Label

N Data Engineering Ctrl+Shift+D

Description

Data Design

ill. Create Chart

/| World Street Map (1 =3 New Report ine wi £ No color
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Color Properties...

Joins and Relates | Enable scale-based 1

& Configure Pop-ups
| Data

Sharing
E‘I View Metadata
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/' Edit Metadata | Il

Auto Apply 1B

ER properties Symbology = Geoprocessing
1y | Geoprocessing
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T Create Thumbnad
¥ Impont Thumbnad
B view Metacats
7 Eon Metadata

£ Update Data Sowroes
Eecrder Layens
&) Save As Map e
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Map Properties: Map
Extent
Clp Layers
Metadata
Coordinate Systems
Transformation
Bumsnation
Labels
Color Management

Name
Map units

Display units

Background color

| Use masking ©

|| Deaw up to and induding the maximum scale in scale ranges

__| Allow assignment of unique numeric IDs for sharing web layers ©
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Layer Properties; Region of Peel Food Programs O X
General
Source ° Query 1
Elevation Y ¥
Selection

Definition Queries + New definition query v 3

Where  FOOD_BANK
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Geoprocessing
@ buffer

Buffer =«
Creates buffer polygons around input features to a specified
distance.

“. O

Buffer3D = = oo
Creates a 3-dimensional buffer around points or lines to produce
spherical or cylindrical multipatch features.

N

Graphic Buffer -~ « o

Creates buffer polygons around input features to a specified
distance. A number of cartographic shapes are available fo...

“ BE

Create Buffers ~=--r2 ~oc Deccne oo
Creates buffers around input features to a specified distance.

& 0E +

Pairwise Buffer
Creates buffer polygons around input features to a specified
distance using a parallel processing approach,

“. B

Multiple Ring Buffer -+« o
Creates multiple buffers at specified distances around the input
features. These buffers can be merged and dissolved using t...

&
Summarize Nearby v o0 oo

Fiande bnnbiiwns thnt wbhin o comandind dictancn al basbiivas :-

26 Items E. B




Geoprocessing

Parameters Environments

Inut Features
' City Limit v S

Output Feature Class
CityLimit_Buffer_2km =
Distance [value or field) [Lmear Unit
2 [ Kilometers v

Side Type

' Full -]

Method
Planar

Dissolve Type

No Dissdfve v
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Geoprocess i ng
© cdipl

Clip (Analysis Took
Extracts input features that overlay the clip features.

“ B8

C"p Layel‘ GE0ANMYICS Desikion ook
Extracts input features from within specified polygons.

5 OE +

c"P RBSter Data Man sgement Toemis

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

“ BE

Clip Locator “eccoong oo
Clips a locator based on an area of interest or extent and
creates a locator with a smaller extent and size.

“~

Pairwise Clip ~~= @« oo
Extracts input features that overlay the clip features.

f\ﬂ_E

Flip Data Management
z

Reorients the raster by turning it over, from top to bottom, along
the horizontal axis through the center of the raster. This may be...

“ 08

Flip Line toong oo

-

MNaiinvens bha benmn ban dicaminn nb Lna banbisivan

| 33 items E' @




Geoprocessing

Parameters Environments

Input Features or Dataset
Region of Peel Food Programs
@) Use the filtered records: 27
Clip Features
| CityLimit_Buffer_2km

Output Features or Dataset
BramptonFoodBanks
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View

B Copy

Contents

€ Group
Attribute Table Ctri+T

N Data Engineering Ctri+Shift+D

{ | - r Ve -

Data Design

ill, Create Chart

B New Report
Joins and Relates

B\ Zoom To Layer

Convert Labels

Symbology
Disable Pop-ups

Configure Pop-ups
Data
Sharing

View Metadata

Edit Metadata

Properties
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Label Class - BramptonFood...
Aass 1

Clas{ v Symbol Position

3

Title Custom

? Functions

— Insert fields with coded vaimedescription ¥

(oo 1) cons




Label Class - BramptonFood...
Class 1

Class v Symbol Position
A =
e

# Appearance

Font name { Noto Sans v

Font style ’m
Size E
|| Enable scale-based sizing
Text fill symbol
Color
Outline color
Outline width

|| underline

|| Strikethrough
<

o9

Aa Auto Apply (19 | Apply Can

Catalog Geoprocessing | Label Class
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Geoprocessing

Enriches data by adding demographic and landscape facts about
the people and places that surround or are inside data locations.

“. a

Calculate Motion Statistics “eoons v Dercor oo
Calculates motion statistics for points in a time-enabled feature
class.

E e +

Encode Field " anagemen ooy

Converts categorical values (string, integer, or date) into multiple
numerical fields, each representing a category. The encoded n...

&

Endlose Multipatch =0 ~no o oo
Creates closed multipatch features from open multipatch
features.

“~

Neighborhood Selection Cecsatetcs fns o oo
Creates a layer of points based on a user-defined neighborhood.

'

Neighborhood Summary Statistics “cuo Tt oo

shmbinbimne nlb memn me mamen nisemanves Baldes

19 items



Geoprocessing
© Enrich

This tool may consume ArcGIS credits.
Click to st adl

Environments

v Business Analy
Data Source

S




Geogrocessing
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Geoprocessing

@ Enrich

P This tool may consume ArcGIS creds.
Click to estimate credits.

Parameters Environments ®@

Input Features
Hexagon Bins - 500m v 7

Output feature class

 BramptonMedianincome =
Variables @




2. ArcGIS Pro

e Click the + button next to the word Variables.
e Navigate to Income > Common Income Variables.
e Check the box next to 2023 HH Inc. Median Currs$.



Geoprocessing
© Enrich

Data Browser
his 100l may consume ArcGIS credits,

lick 10 estimate credits.

| _ —
(© (@) @ v Categories v Population v Common Population Variables ()| | Search Variobles el @

Features
Common Populat : ptonMedianincome - - S

it feature class '
ptonMedianincome_e_popdensity |

sles (+) 90

1 IR 2023-2028 Total Pop %Chg '3 Total Population X

4 I oA \\ 4 ~\ - . nrich completed.
\ B // AR G| e - x

View Detalls Open Histol

BN 285 v | 884832412W5448205.08Nm v | @ Setected Featwes 0 | B3 | 11 | Cotalog Locate Symbol.. | Geoproc... | History




Geoprocessing
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SYymbolog Hoexs

A%YY G
Primary symbology
Graduated Colors
] 2023 HH Inc Medan Curr$
Normalzaton  <None>
Method Natural Breaia (Jenias)
5

Label
0000000

0000001 - 108016.280000
108016.880001 - 146851.150000
146851150001 - 185685480000

1ES685.480001 - 250000 000000

Gecprocessng
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Layer Properties: BramptonMedianincome_e_popdensity O X

~

Definition Queries + New definition query ~ ﬁ'

& Query1

v

Where 2023 HH Inc Median Curr$ * is not equal to

4 Add Clause

Active definition query: Query 1 =

OK Cancel Apply
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Select By Attributes
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-+ Add Clause




Select By Attnibutes
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2. ArcGIS Pro

e Based on the result, where would
the best locations be to establish
new food banks in Brampton,
Ontario?

e What could be done to make this
analysis better?
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Learn ArcGIS Pro

Map and Data Library Tutorials

https://mdl.library.utoronto.ca/taxonomy/term/70

Esri Training: Getting Started With Spatial
Analysis

https://www.esri.com/training/catalog/5bca58f8f77b99238f
845elc/getting-started-with-spatial-analysis/

Esri Training: Exploring Spatial
Relationships

https://www.esri.com/training/catalog/60d1fa75b588b75ae
084c42c/exploring-spatial-relationships/

Layouts in ArcGIS Pro

https://pro.arcgis.com/en/pro-
app/latest/help/layouts/layouts-in-arcgis-pro.htm

Other Resources

e Esri Education Blog: How to find,

evaluate, and use geospatial datain a GIS

https://community.esri.com/t5/education-blog/how-to-find-
evaluate-and-use-geospatial-data-in-a/ba-p/1366056

e GIS for Urban Planning (Official Esri website)

https://www.esri.com/en-us/industries/urban-community-

planning/overview




Spatial Data

MDL Geospatial Data Collection

https://mdl.library.utoronto.ca/collections/geospatial-data

Scholars GeoPortal
https://geol.scholarsportal.info

Natural Earth Data

https://www.naturalearthdata.com/

Open Street Map

https://www.openstreetmap.org

City of Toronto Open Data
https://open.toronto.ca/

Ontario GeoHub
https://geohub.lio.gov.on.ca/

Toronto and Region Conservation Authority

Open Data
https://data.trca.ca/

GIS at NASA

https://www.earthdata.nasa.gov/learn/gis

ArcGIS Hub
https://hub.arcgis.com/search

Other Data and Media

MDL Numeric Data Collection

https://mdl.library.utoronto.ca/collections/numeric-data

Wikimedia Commons
https://commons.wikimedia.org/wiki/Main_Page

Creative Commons Search Portal
https://search.creativecommons.org/

Freesound
https://freesound.org/

Open Culture
(see the Free Art & Images and Free Music sections)
https://www.openculture.com/

Burst by Shopify
https://www.shopify.com/stock-photos

GitHub: Awesome Public Datasets
https://github.com/awesomedata/awesome-public-datasets

Internet Archive (Archive.Org)
https://archive.org/




Esri community discussion boards
https://community.esri.com/

GIS StackExchange

https://gis.stackexchange.com/

Contact the Map and Data Library

https://mdl.library.utoronto.ca/about/contact-form
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