Intermediate ArcGIS Pro

Research Question: I'm looking for a place to live in Ottawa and will be using my bicycle
to get around. | want to know which Ottawa neighbourhoods have the most bike lanes
and paths, and are any bike paths within 50 metres of places | need to get to?

1. Data acquisition

a. Data & documentation link: http://tinyurl.com/TrajectoriesGIS
b. Datais all from Open Data Ottawa and downloaded in March 2024
a. ..except for CommunityGardens.csv, which is from 2020 (although not many changes
with the current dataset), and we’re using it due to the fact that it has XY coordinates
and isn’t a shapefile or other geospatial file type.
b. Pedestrian Network
. Cycling Network
d. Ottawa Neighbourhood Study (ONS) - Neighbourhood Boundaries Gen 3

2. Getting organized and familiar with the datasets

a. Launch ArcGIS Pro
b. Under New templates, click Map
When prompted, provide a name for your project and browse to the location where you’d like
to save it. Click OK.
| A Sldl L WVILIIUUL a LEnllpraune
Create a New Project b4
MName IntermediateArcGISPro

Location | G:\Work

Create a new folder for this project

This will create specific folders for your project.

In Windows Explorer:

d. We're going to change to Windows Explorer. Navigate to your new project folder in Windows
Explorer. It should look something like this:
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http://tinyurl.com/TrajectoriesGIS
https://open.ottawa.ca/datasets/community-gardens/explore
https://open.ottawa.ca/datasets/community-gardens/explore
https://open.ottawa.ca/datasets/pedestrian-network/explore?location=45.261342%2C-75.762080%2C1.51
https://open.ottawa.ca/datasets/cycling-network/explore
https://open.ottawa.ca/datasets/ottawa-neighbourhood-study-ons-neighbourhood-boundaries-gen-3/explore?location=45.244008%2C-75.801092%2C1.36

Mame

Importlog

Index

IntermediatefreGISPro.gdb
= IntermediatefrcGISPro.apr:
@ IntermediatefrcGISPro.thx

Date modified

2020-02-07 1:05 PM

2020-02-07 1:05 PM
2020-02-07 1:05 PM
2020-02-07 1:05 PM
2020-02-07 1:05 PM

Type

File folder

File folder

File folder

ArcGlS Project File
ArcGlS Toolbox

a. The .gdb folder is the project geodatabase that ArcGIS Pro automatically creates

b. The .aprx file is the map file

c. The .tbxfile is the project toolbox, where you could save tools you use or build

e. Add a new folder called shapefiles

Mame

Importlog

Index

IntermediatefrcGISPro.gdh
5| IntermediatefrcGISPro.aprx
@ IntermediatefrcGISPro.thx

shapefiles

Date modified

2020-02-07 1:05 PM

2020-02-07 1:05 PM
2020-02-07 1:05 PM
2020-02-07 1:05 PM
2020-02-07 1:05 PM

2020-02-07 1:09 PM

Type

File folder

File folder

File folder

ArciGlS Project Filg
ArcGlS Toolbox

File folder

f.  Unzip the shapefiles you downloaded and save them in the new shapefiles folder

g. Go back to ArcGIS Pro, in the right-hand pane, click on the Catalog tab at the bottom, then
double-click on Folders. You should see your project folder, and if you open it you should see an

ImportLog folder, plus geodatabase and toolbox.

a. Ifyou don’t see your new shapefiles folder, right-click on your project folder and

Refresh
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Catalog -1 x

Project Portal Favorites History =

Search 2

o Maps

g Toolboxes

=i Databases
b g Styles

o Folders

4 \og IntermediatefrcGISPro

ImportLog

4 shapefiles

Cycling_Network.shp
| Ottawa_Meighbourhood_Study_OF

F B 5

Pedestrian_Metwork.shp
@ Ottawa_Meighbourhood_Study_OP

I 3 IntermediatefrcGlSPro.gdb

I IntermediatefreGISPro.thx

b 2 Locators

h. Click and drag the shapefiles into the Map pane
i. Open the attribute tables for the shapefiles and have a look at what kind of information is
provided, and think about what may be helpful for us

Select by Attribute
a. Pedestrian_Network has some relevant data but some that isn’t useful for us (since we
shouldn’t ride our bicycle on the sidewalk), so let’s only extract the multi-use pathways.
a. Select the Map ribbon > Select By Attributes
b. Select features from Pedestrian_Network where WALK_TYPE is equal to MUP
c. Click Apply
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Geoprocessing > x

)] Select Layer By Attribute )

Y,

Parameters Environments )]

Input Rows
Pedestrian_Metwork -

Selection type

Mew selection -
Expression

Load Save X Remove

v S0L

Where |WALK_TYPE| 7| |isequ = || MUP | X

<+ Add Clause

|:| Invert Where Clause

There should be 2,918 features selected when viewing the attribute table.
d. Click OK to close the Select By Attributes window

b. Right-click on Pedestrian_Network in Contents and select Data > Export Features (could also
click on the name of the shapefile in the Contents pane, then the Export Features button in the
Feature Layer > Data ribbon)

a. Input Features: PedestrianNetwork
i. There’s a note that “The input has a selection. Records to be processed: 2,918”
which is exactly what we want.
b. Output Feature Class: MultiUsePathways
i.  When you click on the text box to change the output name, note that the file
will save to the project geodatabase.
Output Feature Class
iediateArcGISProtIntermediateArcGISPro.gdb\MultiUsePathways
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Export Features
Parameters Environments

Input Features
PedestrianMetwork

selection. Records to be processed: 2,918

(=1}

The input has
Output Feature Class
MultiUsePathways
* Filter
* Fields
* Sort

c. Click OK
d. Inthe table of contents, right-click on the new MultiUsePathways feature layer and select

Properties > Source
a. Inthe Data Source section, note that the Data Type is File Geodatabase Feature Class
and it indicates the file path for the geodatabase
i. For shapefiles, the Data Type is Shapefile Feature Class
e. Right-click on Pedestrian_Network shapefile and select Remove

Copy shapefiles into the geodatabase
a. Since we have our MultiUsePathways feature layer in the geodatabase, let’s copy the other two

shapefiles into the geodatabase as well so they’re all in one location
a. Inthe Map ribbon in the Selection section, click the Clear button Clear o ensure no

features are selected
i. If they are, only those features will be exported
ii. if the button is greyed-out, there are no features selected and you’re good to go
In the table of contents, right-click a shapefile and select Data > Export Features
Ensure that the Output Location is the project geodatabase
Give the Output Feature Class a name (e.g.: CyclingNetwork or OttawaNeighbourhoods)

Click OK
f. Repeat for the other shapefile
b. If you click on the Catalog pane, your file structure should look something like this:

® oo o
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4 gy Folders
4 g IntermediateArcGISPro
4 ﬁ’_}_. IntermediatefrcGISPro.gdb
CyclingMetwork
MultiUsePathways
OttawaMeighbourhoods
P backups
P GpMessages
P Importlog
4 shapefiles
P PedestrianMetwork
Cycling_Metwork.shp
Ottawa_Meighbourhood_Study_(OMS
Community_Gardens.csv
@ Ottawa_Meighbourhood_Study_(OMS
P HE IntermediatefrcGISPro.athx

c. Inthe table of contents, right-click and remove the cycling network and neighbourhood
shapefiles, keeping only the geodatabase feature classes. Your map should look something like

this:
Contents v 1 x [ElMap X
T [search o ]
M/ HOoM 1om
Drawing Order
A[Elvep
4 (7] CyclingNetwork
- \-parcaela
4 (7] MultiUsePathways Gatineau
4 () OttawaNeighbourhoods
]

(%) World Topographic Map
(V) World Hillshade

Nolan's Comers N
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3. Using a CSV file with latitude & longitude coordinates

Sometimes geospatial files (shapefiles, KMZ, geodatabases, etc.) aren’t available, but it’s possible to use
any dataset that has latitude & longitude coordinates.

How can | tell if data has latitude and longitude?

Have a look at the CSV or Excel file! The coordinates may be called X and Y, latitude and longitude, or
some combination of those but the numbers should look like these (-75 and 45):

EH Places B Community_Gardens.csv X

Field:

Selection:

P ¥ OBJECTID | GARDEM

-73.718042 | 45.346511

-75.636194 | 45427356

45483757 1 Orleans Community...

45.420826 2 Gloucester Allotment...
5355235 3 Michele Heights Co...
745345436 4 Bethany Church Co...

Mepean Allotment G...

Friendship Communi...

i on own

-75.681765 |45.434767 7 | Lowertown,Bassevill...

Displaying X,Y Data

a.

In ArcGIS Pro, go to the Catalog and your project folder. The CSV file may be in the shapefiles
folder.

Click and drag the CSV into the map window. In the Contents, you should now have a
Standalone Table that is your CSV file:

4 Standalone Tables

[ Community_Gardens.csv

ii. Right-click on your CSV and select Open to view the attribute table. Review the
attributes and particularly make note of the latitude and longitude (or X and Y) fields.
Once you know which fields are your latitude and longitude, right-click on the CSV and select
Display XY Data
The XY Table To Point geoprocessing tool should appear on the right and may already have fields
filled in.
i.  XField: either X or longitude
ii. Y Field: eitherY or latitude
iii.  Give it a helpful name (e.g. CommunityGardens)
iv.  Coordinate system: GCS_WGS_1984 (this is not a projection but a coordinate system,
and its unit is degrees)
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Display XY Data ? X
Parameters Environments @

Input Table

| Community_Gardens.csv v |

Output Feature Class

|CommunityGan:|ens |

X Field

X | %
¥ Field

Al At
Z Field

| |
Coordinate System

| GCS_WGS_1984 .| @

V.
e. Click OK

f. After a moment or two, you should see points appear on your map in the city of Ottawa
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i.  Common error: if you zoomed to the new layer and the points show up in Antarctica,
the X/longitude and Y/latitude got mixed up so just run it again after correcting that
error.

g. You can remove the CSV standalone table from your map.

h. Your map should now have the following datasets:
i.  Your new points feature class (e.g.: community gardens)
ii. Multi-use pathways line feature class

iii.  Cycling network line feature class

iv.  Ottawa neighbourhoods polygon feature class
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4. Some final data preparation
Lots of work to prepare the data!

For the sake of this analysis, we’re going to consider both the multi-use pathways and cycling network to
be bike-friendly and we don’t want to distort our analysis if the two layers overlap or fall within a few
metres of one another. In other words, if the cycling network and multi-use pathways overlap or run
parallel, we want to ensure we don’t count them twice. A good example of this is in the Experimental
Farm west of Carleton, where the same paths are included in both datasets.

There are many ways of de-duplicating data and we will use two methods in this workshop.

Select by Location
a. We're going to start by selecting features that are identical. Go to the Map ribbon and Select By
Location
b. We're going to select features that are identical in both the MUP and Cycling Network datasets.
Fill in the Select Layer By Location form as follows (MultiUsePathways features are the ones that
will be selected based on their relationship to CyclingNetwork):

Select By Location 7 X

Input Features fv:)

» I MultiUsePathways N I

Relaticnship

|Are identical to - |

Selecting Features

| CyclingMetwork b v
Search Distance

| | |h-"|eter5 - |
Selection Type

| Mew selection w |

(] Invert Spatial Relationship
i.
c. Click Apply to ensure that some features are selected. If so, click OK.
d. Open the MultiUsePathways attribute table and there should be 246 features selected.
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#2 MultiUsePathway:

Field: F Add [FH Calculate = Selection: [ggSelec

OBJECTID_1 * Shape* OBJECTID WALK_TYPE

1 | 105 Polyline 28219 MUP
2 106 Polyline 28220 MUP
3 148 Polyline 28262 MUP
4 152 Palyline 28266 MUFP
5 261 Palyline 29763 MUP
e 262 Polyline 29764 MUP
7 263 Polyline 29765 MUP
8 | 265 Polyline 29767 MUP
9 266 Polyline 29768 MUP
10 | 289 Polyline 30284 MUP
11 | 290 Palyline 30285 MUP
12 | 292 Polyline 30287 MUP

€
] = | 246 of 2018 selected

Because we want to ensure we don’t eliminate any data, we’re going to export only the
MultiUsePathways that *don’t* match perfectly with the cycling network. To do so, we’re going
to start by clicking the Switch Selection button in the attribute table.

8 MultiUsePathways

Field: fE Add EE] Calculate = Selection: E_l@ Select By Attributes &= Zoom To .tgé“ Switch| & Clear [ Delete §=J Copy

OBJECTID_1* Shape* OBJECTID WALK _TYPE GLOBALID Switch Selection (Ctrl+U)
1 105 Polyline 28219 MUP {92709252-128C454F-... | ¢ it h celected rows.
2 106 Polyline 28220 MUP {642BEAT5-29TF-4CAF-.., T 458430522
3 148 Palyline 28262 MUP {84935FD1-8316-4048-.., 92.804827
i 4 152 Polyline 28266 MUP {F5373EC5-BD25-4915-...  111.825945

There should now be 2672 features selected. Right-click on the MultiUsePathways feature class
and Data > Export Features
Name the Output Feature Class something helpful, like MUP_noSameCyclePath (that’s a bit
awkward but at least | know what it means). Click OK.
i Reminder in addition to the blue text, that ArcGIS Pro automatically saves ONLY the
selected features if there are any selected
Export Features ? X

Parameters Environments ¢

Input Features
| MultiUsePathways v |

& The input has a selection. Records to be processed: 2,672

Cutput Feature Class
| MUP_noSameCyclePath |

* Filter
* Fields
* Sort
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Creating a Buffer
Since there are still cycling paths that run parallel to (or are mostly the same as) the multi-use pathways,
we’re going to create a buffer around the cycling paths and clip (remove) the MUPs that fall within those

buffers. An example of this is on the side of Dows Lake along Queen Elizabeth Driveway.

a. Inthe table of contents, click on the CyclingNetwork feature class, then go to the Analysis
ribbon and in the tools portion, find the Pairwise Buffer tool

Determine Proximity

Fairwise Mear Generate
Euffer Mear Table

b. Fill itin as follows and Run.

We're selecting to “Dissolve all output features into a single feature” as it eliminates
overlap between the resulting buffer polygons, so there’s only one layer of buffer

polygons.

Geoprocessing v X
© Pairwise Buffer *
Parameters Environments '?

Input Features
| CyclingMetwork v | "

Output Feature Class
| CyclingMetwork_Buffer_3m |

Distance [value or field] |Lir1ear Unit Vl
| 5| |Meter5. Vl
Method

| Planar v|

Dissolve Type

|Di55::u|\.re all cutput features into a single feature |

Maximum Offset Deviation
| D| |I"-.-'1eter5 V|

Intermediate ArcGIS Pro
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Erase Features within the Buffer
a. Now that we have the 5-metre buffers around the cycle network, we’re going to erase all the
multi-use pathways that fall within that buffer area. In the Analysis ribbon, click on More tools...

Analysis | WView  Edit  Imagery  Share  Appearance  labeling  Data g a

rc - ‘ % % Summarize Data

onments Tools Ready To
Use Tools ~

sture  Raster

A Ao ES g

a (= Eartal summarize  Summarize  Summary
Nearby Within Statistics

- 2 x| [[ElMap % Enrich Data
5 » 1]
__>21 Ee
Enrich
> B
Overlay Data
o Bk
A ]
Clip Intersect Unien Spatial
Join
Analyze Patterns
B s
Kernel Optimized Hot _ Optimized ly Empirical
Density Spot Analysis Outlier Analy... ined... Bayesian Krig.
Determine Proximity
)
Buffer MNear  Genera e
- Hear Table
1 Hem e
iy = E—)@ =
: e B B W B B B
1:9,030 BaEy S it

Calculate Dissolve Append Merge S
Field Field
. [ MultiUsePathways X
I More Tools...

b. Type ‘erase’ into the search box
Click on the Erase (Analysis Tools) option. When the Geoprocessing pane loads with the Erase
options, hover over the question mark to see a visualization of what this tool will do.

d. Fillin the properties as follows and click Run:

Geoprocessing v X
o S~
© Erase +

e The Pairwise Erase tool provides enhanced
functionality or performance.

Parameters Environments ?

Input Features
| MUP_noSameCyclePath w |

Erase Features
| CyclingMetwork_Buffer_Sm w | "

Output Feature Class
| MUP_noSameCyclePath_Erase |

e. While the results of this workflow aren’t perfect, it reduces the overlap sufficiently to proceed
with a more accurate analysis of the cycling infrastructure than where we started. It also
reduces the overlap sufficiently to manually remove multi-use pathways that you may consider
too close, duplicating, or overlapping the cycling network.

Intermediate ArcGIS Pro 12



Merge GIS Data
Now — finally — we’re going to merge both the MUPs and cycling network into one dataset to
perform the analysis. Go to the Analysis ribbon and select Merge.

Manage Data

N @ 8 © =

Pairwise Append Merge Project Add

Dissolve Field

Calcflate

Field
Geoprocessing v X
© Merge @

Parameters Environments @

Input Datasets @
| MUP_noSameCyclePath_Erase - |

® | CyclingMetwork w |

| |
Output Dataset
| CyclingNetwork_MUPs |

i.
f. SHAZAM! Now remove all the extra feature classes from the table of contents that we don’t
need anymore, keeping only your community gardens points feature class, the

CyclingNetwork_MUPs feature class, and the neighbourhoods.

Contents v R X y
>4 59}
T ‘Searth F) v‘ &)
I~ ] S
=0 e :& 419m
Drawing Order
J[Evep ‘ 1ed = i
C ne ¢ 3

4 [v] CommunityGardens

.

4[] CyclingNetwork MUPs epcant

4 (V) OttawaNeighbourhoods
[¥] World Topographic Map
[¥] World Hillshade

s A / )

South Gower

Nolan's Comers. ¥
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5. Analysis time!

If you’re thinking we spent a whole lot of time getting and preparing the data to do the analysis, you're
right! This is a realistic reflection of geospatial work and the next step is figuring out which tool to use
for your analysis. Most analysis can be done with using a variety of tools and methods. The trick is
correctly identifying the tool(s) to use by exploring the documentation.

Our question is: I’'m looking for a place to live in Ottawa and will be using my bicycle to
get around. | want to know which Ottawa neighbourhoods have the most bike lanes and
paths, and are any bike paths within 50 metres of places | need to get to?

In the Geoprocessing window, click on Toolboxes > Analysis Tools and explore some tools by clicking on
them and reading the documentation. You can also get an overview of the Analysis toolbox from ArcGIS
Pro Help: https://pro.arcgis.com/en/pro-app/3.1/tool-reference/analysis/an-overview-of-the-analysis-
toolbox.htm. Which tool(s) do you think might help?

Which Ottawa neighbourhoods have the most bike lanes and paths?

After reading the documentation, the Summarize Within tool sounds promising. This tool will allow us
to extract the summarized length of lines within each neighbourhood, or find the total length of the
cycling network & MUPs in each neighbourhood, which is what we want.

a. Fill in the Summarize Within properties and click run:

Geoprocessing v X
© Summarize Within &)
Parameters Environments ",?

Input Palygons
| OttawaMeighbourhoods v | "

Input Summary Features
| CyclingMetwork_MUPs v | T

Output Feature Class
|OttawaNeighl::n:uurhu:u:uds_tu:utall:}rcIingNetwu:urk |

[w| Keep all input polygons
Summary Fields
Field (v) 8¢ Statistic
x | Shape_Leng v || Surn v |
[+ Add shape surmmary attributes
Shape Unit
|Meter5 v|

Group Field

| | %
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https://pro.arcgis.com/en/pro-app/3.1/tool-reference/analysis/an-overview-of-the-analysis-toolbox.htm
https://pro.arcgis.com/en/pro-app/3.1/tool-reference/analysis/an-overview-of-the-analysis-toolbox.htm
https://pro.arcgis.com/en/pro-app/3.1/tool-reference/analysis/summarize-within.htm

b. Open the attribute table for the OttawaNeighbourhoods_totalCyclingNetwork feature class.
Note the differences between the two length sum fields, and that the Summarized Length in
METERS field is always smaller.

[ OttawaNeighbourhoods...ICyclingNetwork X

Field: ] Add ) Calculate  Selection: Cgg Select By Attributes 2 Switch
OBJECTID * Shape* FID_1 ONS_ID ONS_Name ‘ONS_Region Shape_Leng Shape_Are Shape_Llen Shape_Length Shape Area Sum Shape_Leng Summarized Length in METERS Count of Lines
11 Polygon 1 3110 TREND-ARLINGTON OTTAWA 7702.210228 3547391.808594  7702.210228 7702210228 3547391.801338 10884.55339 6603.574448 49
2 2 Polygon 2 3076 NAVAN - SARSFIELD OTTAWA 58734.090873 | 154732041.542969 58734.090873 58734.090873 | 154732041.548129 47791.303368 30545.472966 44
3 |3 Polygon 3 3075 MUNSTER - ASHTON OTTAWA 77575.55674 | 300179620.054688 = 77575.55674 77575.55674 | 300179619.99892 52479.061035 27958.418836 38
4 4 Polygon 4 3048 GLEN CAIRN OTTAWA 1516294755 9600679.683594  15162.94755 15162.94735 '9600679.674439 41253.047827 22973.21055 27
5 |5 Polygon 5 3091 PORTOBELLO SOUTH OTTAWA 24969.709978 | 34260276.550781 | 24969.709978 24969709978 | 34260276.559924 53966.555535 37149.886913 216
6 6 Polygon 6 3039 EDWARDS - CARLSBAD... OTTAWA 82565.183976 | 274502052.261719 82565.183976 82565.183976 | 274502052.247399 5596.047663 3930.869249 8
77 Polygon 7 3041 EMERALD WOODS -5... | OTTAWA 8535.573238 384368965625 8535.573238 8535573238 3843689.654443 7209.981673 4328112446 62
8 8 Polygon 8 3040 ELMVALE - CANTERBURY = OTTAWA 9352.862576 5426031.550781 9352.862576 '9352.862576 5426031.542352 11734961734 8168.619638 69
9 9 Polygon 9 3065 LEDBURY-HEROM GATE... | OTTAWA 13088474311 8180413.039063  13088.474311 13088474311 5180413.036386 9055.977691 5995.734541 37
10 10 Palygon 10 3053 GREENBORO WEST OTTAWA 7153.081299 2560947.472656  7153.081298  7153.081299  2560947.482744 18355.843565 11003.583731 122
nmnn Polygon 1 3030 COLONMNADE BUSINES... | OTTAWA 14554.53163 9304080.03125  14554.53163 14554.53163 9304080.052248 15233.361694 9562.564813 44
i 12 12 Polygon 12 3071 MARLEOROUGH OTTAWA 97720.787092  522814451.15625 97720.787092 97720.787092  522814451.160512 3678.505686 2598.27679 6

c. Let’svisualize it! Right-click on the layer in Contents and select Symbology.
d. For Primary Symbology, select Graduated Colours.

¥ | Symbology - OttawaNeighbourhood... ¥ * X
2 WY 4 =
Primary symbology
|Sing|e Symbol -
Symbolize your layer using one symbol -

% Single Symbol
Draw using single symbal,

\ Symbolize your layer by category

% Unigque Values
Draw categories using unique values of one or multiple fields,

—— Symbolize your layer by quantity
% Graduated Colors
Draw quantities using graduated colors.

I Bivariate Colors
Draw quantities using bivariate colors.

i.
Make sure you select “Summarized Length in METERS” as the Field
f.  Choose a colour scale and a method for dividing the data into classes (5 classes and Natural

Breaks is generally a decent place to start). Your map should look something like this:

-

-Of N

BT 4

Primary symbology
Graduated Colors
Field Summarized Length in METERS

Normalization | <Nene>

Notural Bresks (lenks)

5

- Classes _Histogram | Scales
More v
symool Uppervalue  + Label
] 7046450634 $03.572810 - 7046

|5 13148803469 70464

ERE[

o South Gower

g. Consider using this tool with just the cycling Network feature class.
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Are any bike paths within 50 metres of places | need to get to?
a. Now that we know the length of the cycling network within each neighbourhood, let’s find out
how many community gardens are within 50 metres of the cycling network.
b. Inthe Analysis ribbon, find the Near tool

Analysis View Edit Imagery Share Appearance Labeling Data IEI dh
LY = Vol @ ﬁ
- [ =Y
C‘é’ ‘ré’ Summarize Data

onments Tools Ready To Feature  Raster —
Use Tools~  Analysis ~ Analysis ~ ’.:'L_" ﬁ
) i3]

g i Portal summarize Summarize Summary
l:‘ Mearby Within Statistics
- M x
W P Enrich Data |
LuE

> & ¥ 1 Enrich

== Overlay Data

I W

] I8
Clip Intersect Unian Spatial
Join '

Analyze Patterns

E B OB A |

Kernel Optimized Hot  Optimized Spatially Empirical
Density Spot Analysis Qutlier Analy.. Constrained... Bayesian Krig...

Determine Proximity

) |

Buffer Mear Generate
i e MNear Table

c. Fill out the properties as below and click Run:

Geoprocessing v 1 X
© Near &)
8 This tool modifies the Input Features b4

Parameters Environments

Input Features

| CommunityGardens v | v

Mear Features 'i:_-‘:l
b | CyclingMetwork_MUPs v |

| N |

Search Radius

| 5D| |Meter5 v |
[] Location

(] Angle

Method

Planar v

i.
d. Once the process is complete, open the attribute table for Community Gardens. At the far right
of the table, there should be two fields called NEAR_FID and NEAR_DIST.
i.  The NEAR_FID is the closest bike path, and the distance is how far away the nearest bike
path is.
ii.  Gardens that had no bike paths within 50 metres have -1 in both fields
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e.

f.

Let’s symbolize the community gardens based on if the locations are within 50m of the cycling

network.

i Primary Symbology: Unique Values
ii. Field 1: NEAR_DIST or NEAR_FID (doesn’t matter at this point)
iii. Click on the first value that is not -1, hold down the Shift key, and scroll down to click on
the last item in that list
iv. Right-click one of the highlighted rows and select Group Values

Symbeology - CommunityGardens v B X

28 BT 4

Primary symbology

Unique Values

Field 1 NEAR_DIST -
Add field
Color scheme
Classes | Scales
B E" + ¢ More ~
Symbol Value Label
v 2010542415554, | ZUIUS424(5584... |
=] 2.064433108706... 2.064433108706...
=] 2.245142811950... 2.245142811950...
-] 2.267527520750... | 2.267527520750...
Q 2.288375134543... 2.288375134543...
Q 2.364756938034... 2.364756938934...
Q 2,54
* Format symbol
Q 2,900
@ 2,92
=] 293
& 312! L Group values
=] 3.794
o 401 % Move to heading >
o 407 <» Reorder »
o 415 3% Remove
-] 4,391407148789... | 4.391407148780...
Q 4.452131519636... 4.452131519636...

v <all other values>

L] <all other value...

<all other value...

V. Click on the symbol for the -1 row, then select a symbol

a. You can search the Gallery, for example ‘X’ or ‘plant’

b. Click the Properties tab at the top to change the size, colour, style, etc. of the
symbol you choose

c. Click Apply to see your changes

Vi. Once you're happy, click the back arrow to select a symbol for the grouped values
Once you've selected symbols, in the Primary Symbology pane we can change the label for each

class.
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g. You should now have a map that looks something approximately like the map below. In this
case, the red stars represent community gardens within 50 metres of a bike path, and the black

Xs are community gardens farther than 50 metres of a bike path:
Contents v x

T ‘SEG!{!“ » v‘ ()

O/ Rek

(o)

Drawing Order

4[] CyclingNetwork_MUPs

4 ) OttawaNeighbourhoods.totalCyclingNetwork
Summarized Length in METERS
[ 503572810 - 7046450634
[ 7046450635 - 13148.803469 " : < _—
[ 13148.802470 - 23254450211 A N @
[ 23252450212 - 41245758791
I 21245768702 - T7013.880712

4[] OttawaNeighbourhoods
] World Topagraphic Map
[w] World Hillshade

m
Nississippi m\‘
N

Clayton

Rosetta

&)

Nolan's Comers

Congratulations! You’ve answered a spatial question!

6. Creating a map layout

Creating a map layout includes some critical components: north arrow, scale, legend, and title. Legibility
and understandability of the map are highly important; the map is a communication tool and its layout
contributes significantly to its usefulness.

That said, it can be very tedious and quite irritating. There are many buried options, from font sizes to
text wrapping, so it can be a lot of work to get things looking how you’d like.

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

Make a layout from ArcGIS Pro tutorials: https://pro.arcgis.com/en/pro-app/latest/get-started/add-
maps-to-a-layout.htm

Create the layout and add your map frame
a. Save your project!
b. Right-click on the OttawaNeighbourhoods_totalCyclingNetwork layer and click Zoom To
c. Inthe Insert ribbon, click New Layout
d. Since the shape of Ottawa is wider than it is long, choose ANSI Landscape - Letter 8.5” x 11”
may be a good fit.
You should now have a blank Layout pane should now appear
f.  Onthe Insert ribbon, click Map Frame, then the image where you can see the Ottawa
neighbourhoods

@
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a. Ifthatisn’t an option, click the Map tab beside the Layout tab, do the previous steps,
then return to the Layout pane.

Project Layout Insert Analysis View Imagery Share Planet Imagery Help
— -
v i Wi v resh Map Series 051 a.
P H C‘l New Report 5 Impert Map ﬂ-_] 5 == ﬂ 4} Rectangle Refresh Map Series ﬁ 0510 =
New New . MewMotebook - 2 Import Layout T G Map Extent Indicator v U Noth Scale Leg
Map ~ Layout~ g5 Toolbox ~ @ Task v ~ Folder | Frame~ Grid v Series v Arrow~ Bar~
Project All~
Contents v x [Elmap m Map _
-1
T ‘ Search P o~ | —
B o2
= ERE
Drawing Order
4 Layout Default Extent 1:399,689
Other
<None>

st NASA NG, USGS) Cityof Ottawa, Province of Grario, Esri Canada. e, TornTom,
" GamirTpreGraph FAO. METUNASA, USG5 ERAGPPS. NRCan. Parks Canada

a.

b. If you need to change the zoom level or where the data appears in the map frame (e.g.
if the Bronson buffer area is too small in the map frame or you can’t see all the data),
this is how you can do that:

i. Right-click on the map frame and select Activate
ii. Use the tools in the Navigate section of the Map ribbon to zoom in or drag the
map
iii. When it looks the way you want it to, there’s a Layout ribbon
iv. Select Close Activation

Add a title, north arrow, and scale bar

h. Inthe Insert ribbon, there’s a Map Surrounds section that includes some important map
components
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P osw 2T or PR

N BE= — L EE
Morth  Scale Legend Chart  Table Additional
Arrow~ Bar~ Frarmne~ Frame Surrounds -

a Map Surrounds

i. Add the following map surrounds and place them on or near the map frame, somewhere that
they’re easy to read. Select a style of each and draw it on the layout.
a. North Arrow
b. Scale Bar
i.  Once the scale bar is drawn in, click on the scale bar to view the Format Scale
Bar properties, where you can change the units to kilometers, meters, etc.
j.  Toadd atitle, go to the Insert ribbon then go to the Graphics and Text section and select
Rectangle Text from the box

@@A%“A

A w
® E_:] IE‘ i Dynamic
vy %9 Y @ Text~

Graphics and Text [=

£

£l

a.
k. Draw a box where you want your title, probably near the top. Move your map frame if you

need/want to.
|.  Over on the right, where the Symbology pane is, click the Element tab at the bottom to view the

Text options
m. In the Text textbox, give your map an informative title. For ease of reading, the tile can be
optionally split into multiple lines.
n. To change the font size, click Text Symbol at the top of the Element pane, then Appearance
a. Select different sizes/fonts and Apply to make sure the entire title fits!
0. Save!

Add a legend and tweak it
Legends are finicky and can be time-consuming. A couple of things to remember before we start:

e Every layer that is “on” (visible) in the Map tab and Layout will appear in the legend
o It can be helpful to go to the map tab (beside the layout tab) and remove all the layers
you don’t want to see in your final map

Contents v B X LayOut
: i —
T | search o -
= ‘_‘J 4 + (' ..in
Drawing Order =2
148/
4 [E] Map

4 [v] CommunityGardens
X >50m from cycling network
#¥) <50m from cycling path
© <all other values>
4[] CyclingNetwork_MUPs
O —_—
e Even so, the automatically-generated legend will probably be a mess to start
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p. Adding a legend to the map layout:
a. Make sure you’re in the Layout tab so you see your piece of paper
b. Click on the Legend button, select a legend style (you can always delete and add another
one later), and outline a fairly large area (it’s always changeable)
g. Configuring the legend:
a. There’s a lot going on and you can spend a lot of time on the legend, right-click on the
legend and select Properties

b. Overinthe Drawing Order pane, under Legend, click on OttawaNeighbourhoods so it’s
outlined in blue

Contents v Box
? Search =
= Eg L_|E E

Drawing Order
4 Layout
4 [|pl"i= Legend

od CommunityGardens

| od OttawaMeighbourhoods_totalCycling... |

4 || &7 |[C]| Map Frame
L B
c. Over on the Element pane (right side), uncheck Headings
i. This will get rid of “Summarized Length in METERS” in the legend

Element v X
.thtaw.faNeighbourhoods_totalCyclingNetwo
rk

Legend Item « Text Symbol

v Show

+| Layer name
|:|'Headings

+| Lakel (or layer name)

.. W
ii.

d. Now click on CommunityGardens in the Drawing Order pane
i. Because the <all other values> designation shows up, but actually doesn’t have

any points in the group, we’ll check off “Only show features visible in the map
extent”
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Element v 1

® CommunityGardens

Legend Item « Text Symbol

v Show
Group layer name
[+ Layer name
v| Headings
[v| Label {or layer name)

| Descriptions

¥ Type

|Default -

v Arrangement
|F'atch | Label | Description '|

[ | Keep in single colurmn

¥ Sizing

[ Scale to fit patch size

+ Feature Display Options
|2| {Only show features visible in the map extent

["] Show feature counts

r.  The numbers that show up in the Ottawa Neighbourhoods dataset are...a bit unwieldy. We can

change that *but* be aware that method of splitting the values will become Manual (not
Natural Breaks) and the symbology may change a bit.
a. Inthe Drawing Order pane, under the Map Frame section, right-click on the Ottawa

neighbourhoods layer and select Symbology

Intermediate ArcGIS Pro

Contents

Data Design
Search
T | £are |, Create Chart
EEBE
= = =] Mew Report
= E‘ @ 3 MewRep
Drawing Order loins and Relates
4 lLayout . Zoom To Layer
4 \Zlﬁ‘gi Legend
[v] o~ CommunityGardens
: Selection
[w] o— OttawaMeighbourhoot
4/ ﬁ‘D Map Frame £/ Label
4 I:‘ Map ;ﬁ Labeling Properties...
4 [v] CommunityGardens Convert Labels
X »30m from cycling net .+ Symbology

$¥| <50m from cycling pat

Yo Disable Pop-ups
@ <all other values> o pup

(| OttawaNeighbourhoods, "™ Configure Pop-ups

Summarized Length in MET Data

[ 503.572810 - 7046.4506

Shari
[ 7046.450835 - 1314880 29

[ 13148.803470 - 23254.4! View Metadata

L - 7 )
Wl 23254450212 - 41245, 7 Edit Metadats

I 41245768792 - 77013.81

[+#] Werld Topographic Map Properties

22



b. Inthe Symbology pane, in the Upper Value column, take a look at the intervals to see if
there’s a pattern or just pick some equal-interval-ish gaps, like 10s or 15s.

i. Because | have 5 classes and the intervals are around 7000, I'll go with that to

start

Classes

1

Symbol

[]

Histogram = Scales

More
4« Uppervalue = Label
T | = 7046450634 | 503.572810-7..
T £ 13148.8034.. T046.450635 -..
T | = 23254,4502... |13148.203470..

T 2 412457687.. 23254450212

T | £ T7013.8897... |41245.768792...

ii. Double-click in the Upper Value cell and type in a number you want to go with,
and so on with the rest of the classes.

iii. Adjust the labels as well, and maybe add a unit to the end (e.g. m for metres)

Clazzes

1

Symbaol

[]

Histogram | Scales

=] More

4« Upper value 4«  Label

| 2 7000 <7000 m

T2 14000 7000 - 14000 m
2 21000 14000 - 21000 m
T = 42000 21000 - 42000 m
T = 73000 42000 - 73000 m

s. To change the names of the layers, right-click on a layer and select Properties
a. In General, the Name text box is an “alias”, or the name of the layer as it appears in the

Drawing Order and legend. It doesn’t effect the filename so you can change it to
something descriptive, such as “Metres of bike paths by Ottawa neighbourhood”

Contents

v X

T

Search

5]

[E] map

[ Layout X
-1

= EEE

Drawing Order

4 Layout
4 [ &P Legend

[¥] a— CommunityGardens

4 [ o []] Map Frame
4 [E] Map
4[] CommunityGardens
X »50m from cycling network
4% <50m from cycling path

@ <all other values>

[«] 5— OttawaNeighbourhoods_totalCycling...

4[] OttawaNeighbourhoods totalCyclingNet.

Summarized Length in METERS
[] <7000 m
[ 7000 - 14000 m

b [ 14000 - 21000 m
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Layer Properties: OttawaNeighbourhoods_totalCyclingNetwork ] X
General z
Mame
Metadata
‘ Metres of bike paths by neighbourhoad
Source
Elevation Visibility range
Selection Do not show layer when zoomed
Display In beyond (maximurm scale)
Cache
Definition Query Out beyond (minimum scale)
Floors (7] Layer should be refreshed periodically
Range 1| Seconds -
Indexes ~ ) )
[_] Rasterize layer in exported file
Joins
Relates
L VO -
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t. The legend isn’t AMAZING but it’s certainly better:

Legend
; ; 7046, 450635 -
CommunityGardens OttawaNeighbourho,, [ (300 e
y  >50m from cycling Summarized Length 13148,803470 -
natwork in METERS B 23354450211
&%) <50m from cyding path 03572610 - m L254450212 -
@  <zall other valuess - T046450634 24576875
41245768792 -
77013865712
a. Before:
Legend
Community Metres of bike
Gardens paths by Ottawa
5 >50m from cycing neighbourhood
nistwork —
L <7000 m
4 <50m from cycing path [ 7000 - 14000 m
I 14000 - 21000 m
B 21000 - 42000 m
B 42000 - 78000 m
b. After:

u. Save all your hard work!!

Export your layout
v. Inthe Share tab, click Export Layout and select a file type

Share Planet Imagery Help

] = &

k Print | Export Capture To
n Layout Layout~ Clipboard

m_ Export Presets |
ALK PDF PDF

All ~

Default AlX Flattened PDF GeoReferenced
PDF
=
TIFF FDF JPEG |
GeaTIFF Yector POF Web JPEG i

i Open preset
a. —
b. Inthe Layout properties, there will be options like Compression, Resolution, etc. Click

Export when you’re happy with the settings.

Fini! @
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