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Goals

- Learn some basic geospatial analysis through the use of various tools
- Solve a basic spatial problem using GIS



Calculating
Distances

1 - Load your bikeways dataset

2 - click on various segments of lines
from the “bikeways” dataset

3 - notice the various attributes
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Calculating
Distances

1 - right-click on the “Line Length”
column and select “Calculate
Geometry”

2 - in the “Geoprocessing” popup
select “Length (geodesic)” in the
“Property” column

3 - select “Kilometers” as the “Length
Unit”

4 - click on “Run”
The column should now be populated

with the line length of every segment
of the bikeways layer.
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Spatial Joins

1 - right-click on the “Neighborhoods”
layer and select “Zoom to Layer”
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Spatial Joins

1 - right-click on the “Neighbourhoods”
layer and select “Joins and Relates” ]
“Spatial Join”

4[] Maps
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2 - select “bikeways” in the “Join /

Features” option

3 - give the name
“‘NEIGHBORHOODS _spatial_join” to
the resulting joined layer

4 - select “Join one to many” and
“Contains” as the “Match option”

5 - highlight the “LineLength” field and
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Spatial Joins

1 - right-click on the resulting
“‘NEIGHBORHOODS_ spatial_Join”
layer in the “Contents” pane and select
“Attribute Table”

2 - examine the “Join_Count” column
(this is the number of bikeway
segments are in each neighbourhood”

3 - slide along the table until you find
the “Line Length” field

4 - right-click on the column and select
“Sort Descending”

Which Toronto Neighbourhood has the
longest total KMs of bikeways?
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Spatial Joins
method Il

1 - right-click on the “bikeways” layer /
and select “Joins and Relates” —

“Spatial Join”
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2 - in the “Geoprocessing” popup,
select “NEIGHBORHOODS_WGS84”
in the “Join Features” option

3 - give the name
“bikeways_Spatiadoin” to the resulting
joined layer

4 - Join Operation to “Join one to
many” and Match option to “Within”

5 - click “Ok”
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Spatial Joins
method Il

1 - right-click on the new joined layer
“bikeways_SpatialJoin” and select
“Attribute Table”

Examine the attribute data. You will
notice that the city wards data are now
attached to each bike lane
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Creek/Tributary Data 201200 Major Arterial CITY OF TORONTO 168934 | Bike Lanes 115 007886 019 Long Branch (19) Long Branch 19 0,000966
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arin
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99!
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Summarizing
statistics

1 - in the new “bikeways_SpatialJoin” /

attribute table, right-click on the “Line
Length” column and select
“‘Summarize”

Line Length 'k‘ 5
— ), Sort Ascending

0097834 :

0037058 A¥ Sort Descending ?‘9)
0000706 U Sustom Sort.. 19)
0118179 [ Hide Field(s) 19)
0'078865 fE Calculate Field 19)
0.110043§ I:E Calculate Geometry ’)(
gizzgjj |ull, ~ Statistics )
0236113 f5] Summarize 19)
0.038714 By Fields )

0.216444]
| elete
0.21752%0zw ooy el

19)

\

2 - in the Geoprocessing popup, hame
your summary table
“bikeways_SpatialJoin_Statist _length”

3 - in the “Case field” option, select
“AREA_NAME”

4 - in the “Statistic Type”, select “Sum”

5 - note the name of the “Output
Table”

Geoprocessing
C)
Parameters | Environments

Input Table
| bikeways_Spatialloin

Summary Statistics =4
2

Output Table
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Statistics Field(s)
Field (©)

| Line Length
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RIET) MY
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Run (»
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Summarizing
statistics

1 - right-click on the resulting table in
the “Contents” pane and select “Open”

This table has one entry for each
Toronto Neighbourhood. Each entry
has the number of “bikeways”
segments (FREQUENCY) within the
Neighbourhood and a
“‘SUM_LineLength”, which is the total
amount of Kilometres of “bikeways”
are in that neighbourhood.
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== Expressway
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— il Ge Disable Pop-ups Bendale (127)
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D D lake-Jones (69)
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.+ OBJECTID | AREA_NAME - | FREQUENCY | SUM_LineLength

3

8
32
35
28
31
13

0.306995
0.685708
3.223972
3.892402
3.034035
3.383859
1.614285
1.355025
1.000401

0.8983
0.998614
0.872167
1.495635
1.009304
2636403
1.277469
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Summarizing
statistics

1 - right-click on the
“‘SUM_LineLength” column and select
“Sort Descending”

You can see that the “Rouge (131)”
neighbourhood has the most
kilometres of bikeways in Toronto

|1:333

T
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Selection:
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Charts

- right-click on the new summary
table once again in the “Contents”
pane and select “Create Chart” — “Bar
Chart”

2 - under “Category or Date”, select
“‘“AREA_NAME” and under
“Aggregation”, select “Sum”
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Data | Gereral | Guides ()
Variables
Category or Date
|area namE -

Aggregation

% | [som -]

~ Series

< I 1333 %
™ TS TxporT—T T ™ = = Data Labels
Comparison of sum SUM_LineLength by AREA_NAME
12
10
£
5 8 — -
5
5
T
£
S s |
s
=)
2
S 4 ¥ 0000 FonoRy 8 B
£ 4
H
3
D\\\\\\\\\\\\\\\ \\\\ N N S \\\\\\\\\\
S
FEEPEED O QL EE S SR LASLEE RS S LGOI
& N N <3 O ° \»%g S S S »\"’\\e‘ S HE T \<"‘ E eSS
S R\ S & SN & RSFN P & o e’ S I\
6)619“;3 2 ,«o‘*b‘?\@& ‘f S G)s"i ¢~ %v* RGOS v@i@iﬂ""&ﬂ’l&i 3 ‘A & %@&“ o5 e
S E ¥ TEL ESE O EE CHIOI IO P, 9 N
SIS TSN WSS #ESEE T S
& &S F S RO G R & S
& F& & b
<& ¢ &
3 &
< o
AREA_NAME

@® From one or more fields @
O From one field split into series (D

Display multiple series

e

Side-by-side

I}

Stacked

I}

100% Stacke:

+ x 1t 3
Fields Symbol  Label

i SUM Linelength  ~ SUM_LineLe...

> Axes

> Number format
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Charts

1 - click on “Data Labels”

2 - in the newly created chart, click on
the “Axes” option and select “Rotate |
chart”

ArcGIS Pro - Analysis

[ Properties |ll; Export % Sort -

Yonge-St.Clair (97)
Woburn (137)
Weston-Pelham Park (91)
Victoria Village (43)
The Beaches (63)
South Riverdale (70)
Rouge (131)

Palmerston-Little Italy (80)
North St. James Town (74)
Newtonbrook East (50)

Moss Park (73)

Maple Leaf (29)
Leaside-Bennington (56)
Kingsway South (15)

Junction Area (90)

Hillcrest Village (48)
Greenwood-Coxwell (65)
Englemount-Lawrence (32)
Downsview-Roding-CFB (26)
Danforth (66)

Centennial Scarborough (133)
Bridle Path-Sunnybrook-York Mills (41)
Bendale (127)

Bathurst Manor (34)
Agincourt North (129)

AREA_NAME

Filter: Tg; Selection

Sum of SUM_LinelLength

X
Extent | [ Attribute Table_| |2 Data Labels N
n of sum SUM_LineLength by AREA_NAME
} 845 |
D 57 341
248 482
109
239, 3.48
133
208
4%
or 301
oFt : 285
06 i
225 807
153
077 616
125174 ‘ !
- 12]
e 136 ‘
L 163 6las
134 f
11 P
g
L2 219 376 \
045 il
T4 [
L 19
035 293 \
747}
041
162 262
0.12
— 235
= 10.48
139 -
e
hos
e — 1. 391
0785 2
— 57 e 489
049 138 .
0.47 628
L4Z 311
093 ty
L2 v — 374
1017, ;
1.3
261 553338
069 399 389
0 1 2 3 a 5 6 7 10 1 12

[sum

@® From one or more fields @

O From one field split into series @

Display multiple series

N

Side-by-side Stacked 100% Stacke:
+ x 1t 3
Fields Symbol | Label
i SUM_tinelength  ~ SUM_LineLe...

v Axes
Orientation

T Rotate chart

Y-axis bounds
12.0133668

Maximum

> Number format

[
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Charts

1 - click on “Export” and save your /
chart

@Properties U_'.‘, Export T Sort ~

Yorkdale-Glen Park (31) |

Filter: T Selection 7 Extent | [EH Attribute Table l @ Data Labels

Comparison of sum SUM_LineLength by AREA_ NAME

117 L A L I o —

Export

X

@ 2 @“El » Computer » C\ » Users » fortinm » arcgis_projects » Loading and Manipulating Data » 'Igl

Organize ¥ NewlItem v

4 [ Project

| Im Maps

& Toolboxes
igl Databases
fg? Styles
i Folders
%" Locators
4 @ Portal
@ My Content
@ Groups
&5 Al Portal
@ Living Atlas
4 [{3J Computer
i@l Desktop

Mount

AREA_NAME

h A

- — »

Rzt
Name Type
i Importlog Folder

_—_—_———————) >

Name | graph.jpd

|| Graphics Files (svG, PNG, JpG) -

| Save || Cancel |

TITITY T

T T T T T T T ()
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Attribute Joins

1 - in Windows, navigate to the
“‘ArcGISWorkshop” — “data” —
“Neighbourhood_Profiles” folder and
double-click on the file
“2016_neighbourhood_profiles.csv”

—

2 - right-click on the
‘NEIGHBORHOODS_WGS84” layer in

the “Contents” pane and select

BIRE Lane;

Cycle Traq @ Copy

Informal [ EX Remove

Major Mu|

Minor My pn * Attibute Table
— Park Road
= Quiet Stre; Design 4
— Signed Rg

Joins and Relates

4[] Toronto Roz Il Create Chart

Streets @ Zoom To Layer
Busway 7 oo To

— Collector |

— Collector Selaetion i
Creekiby Label

g 3
prEsw ¢@ Labeling Properties...

Name

2016_neighbourhood_profiles_readme.csv
2016_neighbourhood_profiles_transposed.csv
@ 2016_neighbourhood_profiles_transposed.xlsx

2016_neighbourhood_profiles.csv

“Attribute Table”

3 - compare the two. What might be
some of the issues here?*

*Hint - the spreadsheet file has the neighbourhoods listed
in individual columns. The GIS file has the
neighbourhoods all in one column

_— 5 24 g T oSS t
Laneway | B4 1 arcaispro- Analysis a X H S 2= 2016_neighbourhood_profiles.cq
::T - 0 | B NeGHBORHOODS WGsEd X . HOME = INSERT ~ PAGELAYOUT ~ FORMULAS ~ DATA  REVIEW  VIEW  ARCGISMAPS  ACROBAT
ajor Artq .
Majorar| T8 Qo] Pkt 9 8 19 | scocion = Yoo fom i a s S=E o Bwere e
o MajorRaii ! 4 FID | Shape | AREAS.CD | AREA_NAME < Name paste “Fm"myawainm Tu-E- DA B MergeaCenter - § - % 3+ % 3
d |78 Poiygon 120 Agincourt North (129) | Agincourt North
— Major Shqg 8 Polygon 128 Agincourt South-Mal... Agincourt South-Mal... Clipboard [0 Font [ Alignment [ Number [
Minor Art| 1 86 Polygon 020 Alderwood (20) Alderwood AL <] fr || category
Minor Art| 56 Polygon 095 Annex (95) Annex
—+ “Minior Rai 84 Polygon 042 Banbury-Don Mills (4... Banbury-Don Mills c B . E . E . & H ! J K L
: | # 85 Polygon 034 e e ) Bt Data Sour: Characteri City of Tot Agincourt Agincourt Alderwoo Annex  Banbury-[ Bathurst \ Bay St
River | ——] 93 Polygon 076 Bay Street Corridor (7... Bay Street Coridor city of oy n/a 2 L 20 b 42 =)
— Trail 2 113 Polygon 052 Bayview Village (52) _ Bayview Village 3 |Neighbou Neighbou City of Tot TSNS2020 n/a No Desigr No Desigr No Desigr No Desigr No Desigr No Desigr No Def
4 Pop P Census Pr Populatio 2,731,571 29,113 23,757 12,054 30,526 27,695 15873 25,
4([7] NEIGHBORHOODS 40; |Eolygon 08 Bayview Woods Stee... | Bayjvieh Woods Sice.. 5 |pop p Census Pr Pop 2615060 30,279 21,988 11,904 29,177 26,918 15434 19,
= 114 Polygon 039 Bedford Park-Norto... Bedford Park-Nortown 6 |Pop o Cetisiis PAPops 450% -3.90%  8.00%  130%  460%  2.90%  2.80% 33.3
! 68 |Polygon|112 Beechborough-Gree... Beechborough-Gree. 7 |Populatio Populatio Census Pr Total privi 1,179,057 9,371 8535 4,732 18,109 12473 6418 184
88 Polygon 127 Bendale (127) Bendale 8 |Populatio Populatio Census Pr Private dv 1,112,929 9,120 8,136 4,616 15934 12,124 6089 15,
89 Polygon|122 Birchcliffe-Cliffside (... Birchcliffe-Cliffside 9 |Populatio Populatio Census Pr Populati 4334 3,99 3,034 2435 10,863 2,775 3,377 14/
94 Polygon 024 Black Creek (24) Black Creek 10 |Populatio Populatio Census Pr Land area  630.2 7.41 7.83 4.95 2.81 9.98 a7 1
Bl 102 Polygon 069 Blake-Jones (69) it Tones 11 |Populatio Age chara Census Pr Children (398,135 3,840 3,075 1,760 2,360 3,605 2,325 1|
139 Polygon 108 Briar Hill-Belgravia (1. Briar Hill-Belgravia 12 |Populatio Age chara Census Pr Youth (15- 340,270 3,705 3,360 1,235 3,750 2,730 1,940 6,
116 [Polygon|0i1 Bridle Pth-Saniybra. |BidlePathSuncyb.n 13 |Populatio Age chara Census Pr Working £ 1,229,555 11,305 9,965 5220 15,040 10,810 6,655 13,
14 |Populatio Age chara Census Pr Pre-retire 336,670 4,230 3,265 1,825 3,480 3,555 2,030 1,
/ 8 Potvaonieor Erpadve Nodb R lBipadvisw Nort) 15 Populatio Age chara Census PrSeniors (6 426,945 6,045 4,105 2,015 5910 6975 2,940 2
120_|Polygon|030 bu bus 16 Populatio Age chara Census Pr OlderSen 66,000 925 555 3220 1,080 1,640 710 ]
o 99 Polygon 071 C h... G h.. 17 |Populatio Age chara Census Pr Male: 0to 69,895 660 575 360 445 570 435 p
57 Polygon 109 Caledonia-Fairbank (... Caledonia-Fairbank 18 |Populatio Age chara Census Pr Male: 05t 69,350 695 540 270 365 660 355 ]
50 Polygon 09 Casa Loma (%6) CasaLoma 19 |Populatio Age chara Census Pr Male: 10t 64,945 660 460 225 325 675 415
21 |Polyqon|133 Centennial Scarboro... | Centennial Scarboro v 2016 neighbourhood profiles ®
B= oottt fre ———

19



2016_neighbourhood_profiles Sheet2 /v®

destination and press ENTER or choose Paste

Attribute Joins

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ARCGIS MAPS

E‘X’C“’ Calibri R Y - EPWrapText |Gener
1 - to begin formatting the spreadsheet Pote 9" g y-. - -A- ==

~ Format Painter
in @ matching fashion, add a new tab Cipboard 1 Font 5 Atignment r.
to your spreadsheet by clicking on the AL 7] Je

“+” iCOﬂ

EF
e 5 Merge & Center ~  $ ~

2 - return to the
“2016_neighbourhood_profiles” tab

W N O U B W N e

I R N R R i e B e~ il < =
B W N FH O WBNO UM A&EWNREO




al

A1 =

. fx Category

2016_neighbourhood_profiles.csv - Bxcel
PAGE LAYOUT FORMULAS DATA REVIEW VIEW 'ARCGIS MAPS ACROBAT

A

C

A8 == 9 EwepTe
€=

Category

I i

Attribute Joins

Neighbourhc

) Toplc

Nelghbourfn City of Toron Nalg
Neighbourhc Neighbourhg City of Toron TSNS
Population  Population a Census Proﬂl
Popuiatlon Populatlon a Census Pmﬁl L

al'

Data Source Cha

1 - click the first cell (A1) at the top-left
of the table

2 - while holding down the shift key,
click the last cell (EO2384)

3 - click on “Copy”

HOME INSER]
.E Cut E
‘ E® Copy ~
0’ Format Painter
Clipboard [P

u-|®= vAs | ===

Font 13 Alignment [ Number

T 3 Autosum - A
PP EFEE T iv #
&= EMergesCenter + $-% 2 BB Condm nel Fomates, Ceb lnserl D:Iel:Folmi(

rmatting +  Table e

? B - 0 X

A\ Marcel Fortin ~ H

v H Category

DU (% DX DY 4 EA B

2016 neighbourhood profiles | Sheetz | (&
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Attribute Joins

1 - click on the “Sheet2” tab

2 - right-click in the top-left (A1) cell,
select “Paste Special...” — “Paste
Special...”

3 - in the pop-up click to turn on the
“Transpose” option and click “OK”

H S &=
HOME INSERT PAGE LAYOUT
2016_neighbourhood_profiles | Sheet2 ‘ ® S dbcut [alin — -Jn AN
R = E® Copy ~ -
destination and press ENTER or choose Paste Paste | I U~ =
- ~ Format Painter =
Clipboard 7] Font
= Calibri -[11 | A" A $ % s
BI=0-AEH-%3
A - = -
I
2| & Cut
3| E® Copy
4 | “D Paste Options:
’5 | - £ ‘o O g‘ e
6 [ D los LA 28 1%
7 Paste Special... »
8 | Insert Copied Cells...
9| Delete...
10 ! Clear Contents
11| =
12| = Q
13 Filter »
14 Sort 3
-
Paste Special m L7 Insert Comment
Eormat Cells...
Paste =
~ X Pick From Drop-down List...
All () All using Source theme
Formulas (©) All except borders Define Name...
) Values ) Column widths 8, Hyperlink...
q ) Formulas and number formats 5
) Values and number formats
All merging conditional formats |

FORMULAS DATA

I
Iil

TR

I
1]
il

F]

|
Rl

Paste

T3

LS

i

1k b
Bab b
N

Paste Values
o O O

e\

&
123 123 123
Other Paste Options
< o

= (@ 5

Paste Special...

“n
%4
-

©) Multiply
) Divide

() Subtract

[7] skip blanks

i. Paste Link ‘\ [ OK J[ Cancel ]

| S ————————————————
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= L i, e E F G H T J K L
1le I hh ighbou Populatio Populatio Populatio Popul. Popul. Populatio Populatio Populatio Popul Poj
236 Cut ighbou Populatio Populatio Populatio Populatio Populatio Populatio Populatio Age chara Age chara Ag
16y Copy City of Tor Census Pr Census Pr Census Pr Census Pr. Census Pr Census Pr Census Pr. Census Pr. Census Pr Cell
4 7% Paste Options: 1 TSNS2020 Populatio Populatio Populatio Total prive Private dv Populatio Land area Children ( Youth (15- W
5 o, 'n/a 12,731,571 2,615,060  4.50% 1,179,057 1,112,929 4,334  630.2] 398,135 340,270/ 1,2
g L] ! No Design 29,113 30,279  -3.90% 9,371 9,120 3,929 7.41 3,840 3,705
7 : No Design 23,757 21,988 8.00% 8,535 8,136 3,034 7.83 3,075 3,360
u u g Insert ! No Design 12,054 11,904 1.30% 4,732 4,616 2,435 4.95 1,760 1,235
rI l l e OI l lS 9 Delete + No Design 30,526 29,177 4.60% 18,109 15,934 10,863 2.81 2,360 3,750
u ;I R . No Design 27,695 26,918 2.90% 12,473 12,124 2,775 9.98 3,605 2,730
1 SrLONENE | NoDesign 15,873 15434 2.80% 6,418 6,089 3,377 47 2325 1,940
1 Format Cells... + No Design 25,797 19,348  33.30% 18,436 15,074 14,097 1.83 1,695 6,860
. . 1 Row Height... . No Design 21,396 17,671 21.10% 10,111 9,532 4,195 5.1 2,415 2,505
1 - delete the first three lines, and the P |NoDesign 13,154 13,530 -2.80% 4,895 4,698 3,240 406 1515 1,635
. . 1 % ! No Design 23,236 23,185 0.20% 9,052 8,607 4,209 5.52 4,555 3,210
Unhide
fifth line of the SpreadSheet - | NIA 6577 6488  1.40% 2,796 2,650 3,614 182 1,120 855
I
ArcGIS Pro - Analysis (=] X H -2 = 2016_neighbourhood_profiles_ s - Exce
. ] R R B h HOME = INSERT ~ PAGELAYOUT ~ FORMULAS  DATA  REVIEW  VIEW  ARCGISMAPS  ACROBAT
2 - you will notice that our spreadsheet | rummm scecon - @ =] iy X G i & & == % |Swme o -
= E8) Copy ~
. . . FID | Shape AREAS.CD  AREA_NAME = Name Paste ) Tu-E- oA = Merge & Center = § - % » %3 g3 Conditional
now has the neighbourhood identifiers Agincout North (28) Agincout North alfl - Fomatpainer Formattng -
. Polygon 128 = South-Mal... Agincourt South-Mal.. Clipboard ] Font w Alignment r,. Number ]
18] COIU mns 8 Polygon 020 Alderwood (20)
56 Polygon 095 Annex (95) Annex
B (< D E F
84 |Polygon 042 Banbury-Don Mills (4... Banbury-Don Mills
1 |Characteristic Neighbourhood Number TSNS2020 Populatio Population, 2011 Population Change 2
85 Polygon 034 Bathurst Manor (34)  Bathurst Manor : -
2 IAgmcourt North 129 No Design 29,113 30,279 -3.90%
3 - close the SpreadSheet (yOU can g3 _[Foligonl076 Bay Streét Corndor (1. Bay Street Corridot 3 Agincourt South-Malvern West 128 No Design 23,757 21,988 8.00%
113 Polygon 052 Bayview Village (52)  Bayview Village 4 |Alderwood 20 NoDesigr 12,054 11,908 1.30%
A H H 45 |Polygon|049 Bayview Woods-Stee... | Bayview Woods-Stee... 5: [AvrEx 95 NoDesign 30,526 29,177 2.60%
save It If yOU WISh’ bUt a Saved version 114 Polygon 039 Bedford Park-Norto... | Bedford Park-Nortown 5 |Banbury-Don Mills 42 No Desigr 27,695 26,918 2.90%
f . 63 |Polygon 112 Beechborough-Gree.. |Beechborough-Gree... 7 |Bathurst Manor 34 NoDesigr 15,873 15,434 2.80%
has already been created for you in T T 5 ey Street Corrion 76 No Desigr 25,797 15,288 32.30%
8 Polygon 122 Birchcliffe-Cliffside (.. Birchcliffe-Cliffside 9 |Bayview Village 52 NoDesigr 21,396 17,671 21.10%
the same f0|der ca I |ed 94 Polygon 024 Black Creek (24) Black Creek 10 |Bayview Woods-Steeles 49 NoDesign 13,154 13,530 -2.80%
102 |Pol 069 8l 69 Blake-J 11 Bedford Park-Nortown 39 No Design 23,236 23,185 0.20%
£¢20 1 6 H h b h d fl t ovgen e ne E8) ke Jores 12 ‘Beechborough-Greenbrook 112 NIA 6,577 6,488 1.40%
_ne|g ournoo _pro | eS_ ransp 139 Polygon 108 Briar Hill-Belgravia (L... Briar Hill-Belgravia T lheiE Z7|No DBl 75,90 T = E0%
" 116 |Polygon 041 Bridle Path-Sunnybr... |Bridle Path-Sunnybr... 14 Bircheliffe-Clffside 122 NoDesign 22,291 i S
Osed .XlSX 29 Polygon 057 Broadview North (57) | Broadview North 15 |Black Cieek o R 21,737 2,057 1.50%
120 | Polygon 030 bu... Brookh bu.. 16 |Blake-Jones 69 NoDesign 7,727 7,763 -0.50%
99 Polygon 071 Cabbagetown-South... Cabbagetown-South... 17 |Briar Hill-Belgravia 108 No Design 14,257 14,302 -0.30%
57 |Polygon|109 Caledonia-Fairbank (... | Caledonia-Fairbank 18 |Bridle Path-Sunnybrook-York Mill: 41 NoDesign 9,266 8,713 6.30%
50 Polygon 096 Casa Loma (96) Casa Loma | 19 |Broadview North 57 No Design 11,499 11,563 -0.60%
21 Polygon 133 Centennial Scarboro... | Centennial Scarboro... hd 2016_neighbourhood _profiles 1 ®
| Bl = oof140selected  Fitters: [$ - — +100% - |2
) = TR -utoronto.ca

| ﬂz] 2016_neighbourhood_profiles_transposed.xlsx 23




. . —— Collector =
rl u e O I n S — Collector Ramp 1:110,204 B EE 79.4932610°W 43.8191166°N
Catalog Creek/Tributary [ 2016_neighbourhood_profiles_tra$ %
Project | Portal S Issway < eld: 2 =D =|
) == Expressway Ramp Eel::l Selection: 7 A Switch e =|
Search ey “tic Neighbourhood_Number | TSNS2020_Designatio  Population_2016  Population_2011 ~ Population_Change 2011 2016 | k
1-1In ArcGIS PrO, turn on the b i Maps — Local 2% CRemove th 129 No Designation 290113 30279 003 | 4
“ ” w\ 7" ,, b i@ Toolboxed — Major Arterid ]  Open puth-Mal... 128 No Designation 23757 21988 0.08
Catalog pane under the “View” menu b iS5 Databased Major Arteriz  Design ’ 20 |No Designation 12054 11904 0013
b i Styles — Major Railwa 95 |No Designation 30526 20177 0.046
5 ||, Create Chart ,
4 5 Folders — ijor Shorel I Mills 42 No Designation 27695 26018 0029
. . Minor Arteri Joins and Relates 4 2 =
“ ” b g Loadin 2 2 nor 34 No Designation 15873 15434 0.028
2-in the Catalog pane, naVIgate to 4 W data ::f"“':"_le" % Display XY Data brridor 76 |No Designation 25797 19348 0333
- Inor Ratlw:
“ : . ” b Add T
the “Neighbourhood_Profiles” folder Rver | fft Geocode Table 9¢ 32 HiaDestypuion ol S L
- L AP — Tl = ds-Stee... 49 No Designation 13154 13530 -0.028
oo Disable Pop-ups
b & B ) p-up: —
‘as 47 NEIGHBORHO! & Confi . -Nortown 39 No Designation 23236 23185 0.002
! Bicy = i T A h-Gree... 112 |NIA 6577 6488 0.014
3- eXpand the Bk S Data , 127 No Designation 29960 27876 0075
> B bik World Topogr
N . . ] o TN liffside 122 No Designation 22201 21856 002
2016 neighbourhood profiles trans b Bk (] World Hillshad i 24 NA 1737 22057 0015
— — — 7/ Edit Metadat:
” b i Borf| | 4 Standalone Tableg £ " MeacE 69 No Designation 727 7763 -0005
osed.xIsx” spreadsheet and select and b o] R bikeways neid [B) Properties 108 No Desiona 1257 1w o003

drag into the map, the tab named t
“ 2016_neighbourhood_profiles_tra$”

Forest_Land_Cover(raster)
FSA
language_survey

Major_Incidents

4 - right-click on e
. . . " 8] 2016_neighbourhood_profiles. i
_20 1 6_ne|g h bou rhOOd_p rOfI |es_tra$ | 1_62016_neighbourhoid_‘;:roﬁles_tras
in the “Contents” pane and click on N
7 » 2016_neigh d_profiles_t
O pe n [3 Paramedic_Services_Incid:nts
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Attribute Joins

1 - right-click on the

“‘NEIGHBORHOODS_WGS84” layer
and select “Attribute Table” and
compare the geography columns
between this table and the

spreadsheet

2 - notice that there are similar fields,
but no common fields. “AREA_S_CD”
in the boundary file is a text field.
“Neighbourghood_Number” in the
spreadsheet is a number field. ArcGIS
Pro will not match these together despite

Drawing Order

Map
4[] NEIGHBORHOODS |

[V] Topographic

B copy

EX Remove
Attribute Table
Design Open Table (Ctrl+T)

1 Open the attribute table for this
Joins and R{ |ayer

4 FID  Shape

B

Field: f2 Add [EH Delete FE Calculate | Selection:
' AREAS.CD - _AREA NAME

#8# NEIGHBORHOODS WGS84 X 2016_neighbourhood _profiles_tra$

f NEIGHBORHOODS WGS84

o5 Switch

001 West Humber-Clairville (1)

Polygon 004

Polygon 005

Polygon 006
110 Polygon 007
58 Polygon

olygon 009
30 Polygon 010
82 Polygon 011
125 Polygon 012

Mount Olive-Silverstone-Jamestown (2)

Thistletown-Beaumond Heights (3)

Rexdale-Kipling (4)
Elms-Old Rexdale (5)
e-The Westway (6)

Mowridge-Martingrove-Richview (7)

Kingsview \

Humber Heights-Westmount (8)
Edenbridge-Humber Valley (9)
Princess-Rosethorn (10)
Eringate-Centennial-West Deane (11)
Markland Wood (12)

having the same number. The column with

the names of the neighbourhoods would
not work either because they are not

written the same way

Field:

a4 Characteristic

IWest Humber-Clairville

#8 2016 _neighbourhood _profiles_tra$ X

?é Switc|

- | TSNS2020_Designat

Mount Olive_St

Erstone-Jamestown

istletown-Beaumond Heights

Rexdale-Kipling
Elms-Old Rexdale

Kingsview Village-The Westway

Willowridge-Martingrove-Richview

Humber Heights-Westmount
Edenbridge-Humber Valley

Princess-Rosethorn

Eringate-Centennial-West Deane

Markland Wood
Etobicoke West Mall
Islington-City Centre West
Kingsway South

Stonegate-Queensway

No Designation
NIA

NIA

No Designation
NIA

NIA

No Designation
Emerging Neighbou
No Designation
No Designation
No Designation
No Designation
No Designation
No Designation

No Designation

No Designation
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Attribute Joins

There are many ways to tackle this
problem, but in this case we will create
a new numeric field for our
neirghbourhood ID in our shapefile

1-inthe

‘“NEIGHBORHOODS WGS84”
attribute table, click on the “Add Field”
icon

2 - name your field “ID” and select
“‘Double” as the “Data Type”

7

1

ArcGIS Pro - Analysis

# NEIGHBORHOODS.

Field: el B

Hm |

Current Layer

NEIGHBORHOODS_WGS84

v
V]
Vi
V]

G

4 [V]Visible [M]Read Only Field Name = Alias

Click here to Wd.

Data Type
FID FID Object ID
Shape Shape Geometry

AREA S CD |AREA_S_CD |Text
AREA NAME AREA_NAME Text
D ;

Oooidi

3 - under the “Fields” menu, clickon ____—]

“Save”

Fields Insert Analysis View Share Appearance Labeling

Filter Name: @ =

H b

Filter Domain: 3= WS

=IEes Save

Field

Filter Changes

v 3 x [ElMap X e

o m -

Data

Save the modifications to the
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Attribute Joins

1 - go back to the
“‘NEIGHBORHOODS_WGS84”

attribute table and right-click on the —

new “ID” column and select “Calculate
Field”

Polygon 001

B

F@ Fields:

NEIGHBORHOODS_WGS§

Field: % Add {9 Delete @Calculate Selection:
' 4 FID 7Shape AREA S CD ~ AREA NAME

West Humber-Clairvi...

#8 NEIGHBORHOODS WGS84 X [ 2016_neighbourhood_profiles_tra$

& Switch

Sort Ascending

I

| 98 Polygon 002 Mount Olive-Silverst.. 0 a% Sort Descending
7  Polygon 003 Thistletown-Beaumo.... 0 & Custom Sort..
103 Polygon 004 Rexdale-Kipling (4) 0 PR Hide Field(s)
78  Polygon 005 Elms-Old Rexdale (5) |
44  Polygon 006 Kingsvi itage-Th... q 2 Calculate Feld |
110 Polygon 007 Willowridge-Marting... ¢ L& Calculate G Calculat
lygon 008 Humber Heights-We... 0 [l Statistics | Set the
[ specifyin
64  Polygon 009 Edenbridge-Humber... O 8 Summarize espref;lsic
30 Polygon 010 Princess-Rosethorn (... 0 FEE Fields thei ta:le
82 Polygon 011 Eringate-Centennial-... 0 § onlyt 2
a Delete rows will
125 Polvaon 012 Markland Wood (12) 0

2 - double-click on the “AREA_S CD”
field to populate the “ID =" box to read
“IAREA_S_CD! This operation will
convert our text field to a numeric field.

3 - click on Run

 »

Geoprocessing v X
® Calculate Field =
Parameters | Environments @
Input Table M
NEIGHBORHQODsZWGSM v -
@ Field Name
L ID ..
Expression Type -
Python 3 Y
* Expression
Fields T Helpers T
FID [ .conjugate() s
Shape .denominator() I
AREA_S_CD .imag()
AREA_NAME .numerator()
D real()
.as_integer_ratio()
fromhex()
L v,.
|Insert Values M| 2
ID=
1AREA_S_CD! A
| A
Code Block

[ start Editing

Run (¥ . 27




Attribute Joins

Our two tables now contain matching
columns and we can now join the two

layers.

Selection:

ArcGIS Pro - Analysis X
V(LI OIS 2 Fields: NEIGHBORHO...DS_WGS34 (Mag2) v | || Feld:
| Field: 3 [ BB | Selection: <7 & \ = 4 _Characteristic
| 4 FID | Shape | AREASCD | AREA NAME Name -] West Humber-Clairville
|41 Polygon 001 West Humber-Clairvi... West Humber-Clairvi... | 1 a ‘ IMOU“‘ Olive-Silverstone-Jamestown
98 Polygon 002 Mount Olive-Silverst.. Mount Olive-Silverst.. 2 Thistletown-Beaumond Heights
b Polygon 003 Thistletown-Beaumo... | Thistletown-Beaumo... 3 ; Rexdale-Kipling
103 Polygon 004 Rexdale-Kipling (4) Rexdale-Kipling 4 | Elms-Old Rexdale
78  |Polygon 005 Elms-Old Rexdale (5) |Elms-Old Rexdale 5 Kingsview Village-The Westway
44 Polygon 006 Kingsview Village-Th... Kingsview Village-Th... 6 Willowridge-Martingrove-Richview
110 |Polygon 007 Willowridge-Marting... | Willowridge-Marting... 7 Humber Heights-Westmount
58 Polygon 008 Humber Heights-We... Humber Heights-We... 8 Edenbridge-Humber Valley
64 |Polygon 009 Edenbridge-Humber...  Edenbridge-Humber... 9 Princess-Rosethorn
30 Polygon 010 Princess-Rosethorn (... Princess-Rosethorn 10 Eringate-Centennial-West Deane
82 |Polygon 011 Eringate-Centennial-... Eringate-Centennial-...| 11
125 Polygon 012 Markland Wood (12)  Markland Wood 1 Qe Wood
32 | Polygon 013 Etobicoke West Mall... |Etobicoke West Mall 13 | ElomcorgVest Hal
11 Polygon 014 Islington-City Centre... Islington-City Centre... 14 Islington-City Centre West
52 |Polygon 015 Kingsway South (15)  Kingsway South 15 Kingsway South
4 Polygon 016 Stonegate-Queensw... Stonegate-Queensway 16 Stonegate-Queensway

\I“Néghbourhood.Number

W ® NV A W N -

- B o R
O U AW N = O

MODS_WGSM 2016_neighbourhood _profiles_tra§ X Pm Fields: NEIGHBORHOODS WGS84

Fé Switch

TSNS2020_Designatic
No Designation

NIA

NIA

No Designation

NIA

NIA

No Designation

Emerging Neighbour...

No Designation
No Designation
No Designation
No Designation
No Designation
No Designation
No Designation

No Designation

Population__ 2016
33312
32954
10360
10529
9456
22000
22156
10948
15535
11051
18588
10554
11848
43965
9271
25051
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Attribute Joins

1 - right-click on the
“‘NEIGHBORHOODS_WGS84” layer in
the “Contents” pane and select “Joins
and Relates” — “Add Join”

2 - select “ID” field as the “Input Join
Field” from the

“‘“NEIGHBORHOODS WGS84” table,
and select the
“Neighbourhood_Number” from the
“Join Table”,
“2016_neighbourhood_profiles_tra$”

3 - Click on “Run”

Trail

Bike Lanes

Cycle Tracks
Informal Dirt
Major Multi-

KA 7

Copy
Ex Remove

Minor Multi-
Park Roads C

B Attribute Table

Quiet Street

Design

Signed Routg
Suggested O

Joins and Relates

Vellore

o
==
KaN

Vaughan

wel

),,;,)\5

x
ad €85
\gin s R ac
E\Q Waior WM

Beverley Acres

Markham
Richmond Hill

\-e.n\

I, Create Chart

Busway
Collector

Q. Zoom To Layer

Zoom To Make
Zoom To Ma

FE  Add Join

Geoprocessing

®© Add Join

Parameters | Environments

E—)ﬂ Spatial Join

Layer Name or Table View

wenz'® Df

Collector Ran

Selection

Creek/Tribut:
Expressway
Expressway R

Label

§@ Labeling Properties...

Laneway

s Symbology

Local
Major Arteria
Major Arte

[Fs Disa op-ups
Configure Pop-ups

Major Shorel

Data

Minor Arteria

/Sh{ng

Minor A
wior Railwa

River

View Metadata
/ Edit Metadata

[ Properties

4 | NEIGHBORHOODS_WGSB4I Clarkson

% AddRelate

artingr

tennialfWest
bicet:
( n est

1 S
r((aHub
Ne

Cel
West

M

Aldei oggl

Long

‘ NEIGHBORHOODS_WGS84

i, Input Join Field

y |10

Join Table

| 2016_neighbourhood_profiles_tras

Output Join Field

| I i_Number

B y
Roi kC|lf > Keep All Target Features

m

o

n
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Choropleth
Mapping

1 - in the “Symbology” popup window,

select “Graduated Colors” under
“Primary symbology”

2 - select “Population_2016” as the
“Field”

“Method”

4 - choose a “Color scheme” /

5 - Examine the resulting map

e

L) = > = o =

—

3 - select “Natural Breaks (Jenks)” as —

Symbology - NEIGHBORHOODS_WGS84

~ 0 Xx
ALl
7 B B 4 =
Primary symbology
Single Symbol H

Symbolize your layer using one symbol

% Single Symbol
Draw using single symbol.

Symbolize your layer by category

I% Unique Values
Draw categories using unique values of one or multiple fields.
Symbolize your layer by quantity

% Graduated Colors
Draw quantities using graduated colors.

% Graduated Symbols
Draw quantities using graduated symbols,

Unclassed Colors

Draw quantities using an unclassed«etorgradient.

ertfomal Symbols
Draw quantities using proportional symbols.

59 Dot Density
[

Draw quantities using dot

Symbolize er using symbol attributes

[@ Dictionary
S| Draw features using a symbol dictionary an .

y B 5 4

3

Primary symbology
Graduated Colors

| Field
Normalization | <None>
I Method

Classes 5

Color scheme

Classes | Histogram | Scales

Symbol Upper value -

< 131540

< 18675.0

< 262740

36625.0

BEEO

65913.0

[Ty

Population__2016

Natural Breaks (Jenks)

Label

<13154

<18675

26274

<36625

<65913

Symbology - NEIGHBOURHOODS_UTM6

More ¥
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https://pro.arcgis.com/en/pro-app/latest/help/mapping/layer-properties/data-classification-methods.htm#ESRI_SECTION1_B47C458CFF6A4EEC933A8C7612DA558B

Choropleth
Mapping

Emap x = - ~ Symbology - NEIGHBOURHOODS_UTM6 v B X

Since we have not “normalized” our | % o 2 =
data, what does is this map really
expressing since we are comparing

just population numbers?

Primary symbology
Graduated Colors

Field Population_2016 .

Normalization | <None>

Method Natural Breaks (Jenks)
Classes 5 v
Color scheme I

Classes | Histogram l Scales

More ¥
Symbol Upper value “  Label
] < 131540 <13154
[ < 186750 <18675
= < 262740 <26274
| ] < 366250 £36625
| ] < 659130 65913
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Choropleth
Mapping

1 - Normalize your data using the field
‘Land Area” I

2 - This now gives us population
density

3 - “Natural Breaks” group data into
natural groups within the data range.
Using this method, features are
divided into classes where there are
relatively large differences in values.
Since the least populated
neighbourhood in Toronto is about

10% of the most populated one, this is

Y. Symbology - NEIGHBOURHOODS_UTM6
- A B B 4

Primary symbology
Graduated Colors

Field |Population_2016

ir Normalizatidh |Land Area

Method | Natural Breaks (Jenks)

Classes 5

v 2 Xx

‘ ‘
Color scheme I

Classes :Histogram [ Scales |

Symbol Upper value “  Label
< 333445123 <3334

< 5704.95386 <5705
< 8867.886444 <8868
< 16612452186 <16610

< 43882937473 <43880

a good starting point to classify our
data.
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Choropleth
Mapping

1 - change the number of “Classes” to

“71, \

You can see that this provides a little
more precision to demonstrate where
the highest densities are located.

2 - Return the “Classes” to “5”

[ y ~. Symbology - NEIGHBOURHOODS_UTM6 v X
S 7‘%’0.7 _ Primary symbology
4 ] ) vG@d’pgtrefiﬁcc;lors 'J
.Aja: Field |Population_2016 |
Normalization ;rea M \
i:Natural Breaks (Jenks) "‘
[z ]
Color scheme — '.1
Classes tHis(ogram l Scales ‘
More ¥
Symbol Upper value “ Label
=] < 2845792103 | <2846
[ ] < 4210832579 <4211
] < 592087347 <5921
| | < 8229410747 <8229
| | < 12791345584 |<12790
' 5 | | < 2296733402  <22970
I_'ulu"(‘)n‘tano _ g = | ] < 43882937473 <43880
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Choropleth
Mapping

1 - Change the “Method” for

[Elmap x ~  Symbology - NEIGHBOURHOODS_UTM6 -2 x
B ki \ / i =
40
i
3 ,/7 %”7 Primary symbology
:‘n’ Graduated Colors

an
A Field Population_2016 -

classification to “Quantile”

Quantile distributes evenly the number
of features (or entries in the attribute
table) within the number of classes
regardless of the jumps in values. Best
suited for linear data, this is not a
particularly good choice for Toronto’s
big differences in population and
density across all of its geography.

Normalization |area
Method Quantile -
Classes 5 >
Color scheme - I
Classes | Histogram I Scales
More ¥
Symbol Upper value “  Label
< 3138445067 <3138
- < 4336361663 <4336
s /Bt ] < 6148661516 <6149
- < 8161334913 <8161
=

< 43882937473 <43880

Lake Ontario
Lac Ontario.«"
(\ Lake Ontario

A\
\

(]

1:373,415 - || B 2t 79.0442090°W 43.7470482°N | & Selected Features: 0 | Bl
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https://pro.arcgis.com/en/pro-app/latest/help/mapping/layer-properties/data-classification-methods.htm#ESRI_SECTION1_1BDD383C17164B948BF546CEADDA70E9

Choropleth
Mapping

1 - Change the “Method” for
classification to “Equal Interval”

you have values ranging from 0 to 10t
and you specify 5 ranges, values will
vary from 0-25, 26-50, 51-75 and

76-100. Unlike quantiles, the numbe
of features within a class will differ. >
Because the density of Toronto’s

population is mostly in the southern

uga

core, most values end up displayed in

few classification colours.

~. Symbology - NEIGHBOURHOODS_UTM6 v X
/ 7B 5 4 =
i 7 =%
Markham/ Primary symbology
; | Graduated Colors
Field Population__ 2016 v

T alo Nutawin

Normalization |area
Method Equal Interval
Classes 5

Color scheme

Classes | Histogram | Scales

Symbol Upper value “  Label
< 9615311076 <9615

[ ] < 18182217675 <18180
(=] < 26749.124274  <26750
= < 35316030873 <35320
= < 43882937473  <43880


https://pro.arcgis.com/en/pro-app/latest/help/mapping/layer-properties/data-classification-methods.htm#ESRI_SECTION1_A0FBB74753CA4B4089D6B38F078F5017

Graduated
Symbols

1 - return your map to “Single Symbol”
classification under the “Primary symbefogy”
option

2 - right-click on the
‘NEIGHBORHOODS_WGS84” layer in the
“Contents” pane and select “Copy”

Graduated symbols show quantitative
differences between mapped features by
varying the size of symbols. Data are
classified into ranges that are each
assigned a symbol size to represent the

range. See
https://pro.arcgis.com/en/pro-app/latest/help/mappi

Symbology - NEIGHBORHOODS_WGS84

7 B 5 4

Primary symbology
Single Symbol

Symbolize your layer using one symbol

@ Single Symbol
Draw using single symbol.
Symbolize your layer by category

I% Unique Values
Draw categories using unique values of one or multiple fields.
Symbolize your layer by quantity

% Graduated Colors
Draw quantities using graduated colors.
[@ Graduated Symbols
Draw quantities using graduated symbols.

Unclassed Colors
Draw quantities using an unclassed color gradient.

Proportional Symbols

Draw quantities using proportional symbols.
Dot Density
h Draw quantities using dot density.
Symbolize your layer using symbol attributes

[ﬂﬁ:i"_[ Dictionary
| —]

Draw features using a symbol dictionary and rule set.

na/layer-properties/graduated-symbols.htm

4 [E] Map

AI NEIGHBORHOODS_WGS84 -

0
Topographic

4 Standalone Tables

Copy

£x  Remove

R 2016_neighbourhood_prof B Attribute Table
|
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https://pro.arcgis.com/en/pro-app/latest/help/mapping/layer-properties/graduated-symbols.htm
https://pro.arcgis.com/en/pro-app/latest/help/mapping/layer-properties/graduated-symbols.htm

Drawing Order

Graduated

Symbols

| 4 {
EIM %  aAdd Data

Paste

=

1 - right-click on the “Map” in the /
“Contents” pane and select “Paste”

2 - right-click on the top-resulting
‘NEIGHBORHOODS_WGS84” layer in
the “Contents” pane and select
“Symbology”

4 [E] Map

=

4 NEIGHBORHOODS_W
=
Topographic

4 Standalone Tables

R 2016_neighbourhood

4[] NEIGHBORHOODS WS84

E1

Bx

Copy

Remove

Attribute Table

Design

Joins and Relates

Ll

Create Chart

Zoom To Layer

Selection

%]

Label

Labeling Properties...

N

Symbology

=
I

3

Disable Pop-ups
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Graduated
Symbols

1 - in the “Symbology” popup window,
select “Graduated Symbols”.
Graduated Symbols show quantitative
differences between features by
varying the size of the symbols.

2 - use “Population_2016 for the
“Field” and normalize by “area” and
play around with different classification

“Methods”; “Natural Breaks”, “Quantile”

and “Equal Interval” and with different
“Classes” 5,6 or 7.

Symbology - NEIGHBORHOODS_WGS84 RS

au
7 EJ el =
Primary symbology

Single Symbol v

Symbolize your layer using one symbol
‘% Single Symbol
Draw using single symbol.
Symbolize your layer by category

Unique Values
Draw categories using unique values of one or multiple fields.
Symbolize your layer by quantity

Graduated Colors
Draw quantities using graduated colors.

Graduated Symbols
Draw quantities using graduated symbols.

Unclassed Colors
Draw quantities using an unclassed color gradient.

Symbology -

NEIGHBOURHOODS_UTM6

Ve g 4

4 Primary symbology

Graduated Symbols

Field

Papattion 2015

taimum size |18 pt

m 2
x

vvvvv < Leve
< 3as1 <3

< 570495386 <5705

< 8367886444 <8863



https://pro.arcgis.com/en/pro-app/latest/help/mapping/layer-properties/graduated-symbols.htm

Graduated
Symbols

Graduate colors do not work well with
raw population numbers. However,

graduated symbols do work well with
raw populations.

1 - change the “Normalization” to your

symbology for your “Graduated
Symbols” to “<None>"

ting Data - Map2 Feature Layer
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magery  Share  Appearance
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Symbology - NEIGHBORHOODS_WGS84
o
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Primary symbology
|6raduated symbols

Field

[Population_2016

]
Normalization | <None> -]
hod [ Notural Breaks enks) -]
Classes [s -
Minimum size ‘4 pt 3| Maximumsize |18 pt =
Template Background
Classes | Histogram |
More

Symbol Uppervaive  ~  Label

< 131540 £13154

< 186750 <1867

< 262740 226274
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£ 65913.0 265913

40



Graduated
Symbols

1 - change the “Symbology” of the
second copy of
‘“NEIGHBORHOODS_WGS84” to
“Graduated Colors” with the 2016
population normalized by area using
the “Natural Breaks (Jenks)” “Method” —

Our resulting map is interesting
because it allows for displaying both
full population numbers and the
population density at the same time.

Drawing Order
4 [E Map2

4 [7] NEIGHBORHOODS WGS34

<6214
36625
65913

4[] LostBreweriesToronto_XVTable

4] bikeways
4[] CENTRELINE BIKEWAY_OD_WGS84
cp_TvRE

Contents S
T [search »
EONM/ B &Il

Population_2016 oy o9
<13154 (e
Teons

NS ] e

.......

{

)
= O
%,
4
a

o[z | BnE

Whitchurch-Stouffville

ongehurst Markham

Richmond Hill

70.6246490°W 437812472°N

| Few opinion 2015

&8 Selected Features: 2314 | I | &

logy - NEIGHBORHOODS_WGS84 > ax
re s 4 =

Primary symbology
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e o
P
Bl < susmssies <3
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< 206733492 <22970

41




Graduated
Symbols

Insert  Analysis | View | Edit

R =N

view Link Windows
Contents SIS
T [search o

I/ Bl &

Drawing Order

4 [7] NEIGHBORHOODS WGS34
Population_2016

4[] LostBreweriesToronto_XVTable
.
4] bikeways
4[] CENTRELINE BIKEWAY_OD_WGS84
cp_TvRE
Bike Lanes
Cycle Tracks
Informa Dit Footpath
Msjor Multi-use Pathway
Minor Mult-use Pathway
— Park Roads Cycling Connections
— Quiet Street Cycling Routes
— Signed Routes.
— Suggested On-Street Routes
4[] Toronto Roads
Streets
Busway
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— Collector Ramp
Creek/Tributary

= bpressway

= Expressway Ramp

— Laneway

— Local
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Major Arterial Ramp.

— Major Railway
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Proportional
Symbols

1 - Return to “Single Symbol” for the
second neighbourhood layer and
change the “Primary symbology” to
“Proportional Symbols” on the other

Proportional Symbols are used to
show relative differences in
quantities among features. Unlike
graduated symbols, proportional
symbols represent quantitative
values as a series of unclassed
symbols, sized according to each
specific value.

Symbology - NEIGHBOURHOODS_UTM6

e ¢

| Primary symbol

.....

ppppp

nnnnnnnnnnnnnn

uuuuuuuuuuuuu
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https://pro.arcgis.com/en/pro-app/latest/help/mapping/layer-properties/proportional-symbology.htm

Dot Density

1 - change the “Primary Symbology” to
‘Dot Density” and select
“Population_2016" as the Field to
represent

2 - Change around the values for the
‘Dot Size” and the “Dot Value”. “Dot
Value” in this case means the number
of people the dots represent.

King

Symbology - NEIGHBOURHOODS_UTM6

m =
X

7 &

4 Primary symbology

B —
it ]
breden 10at=20

v Dot Placement
secavaiwe 2] ©
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Discussion

In your estimation, which better

represents the population density of

RS P o
1‘7/

Lake Ontario

~. Symbology - NEIGHBOURHOODS_UTM6
B i

Primary symbology

m =
x

E:N

the City of Toronto? Graduated
Colours, Graduated Symbols,
Proportional Symbols or Dot Density?

Graduated Symbols

Proportional Symbols

Dot Density
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Solving Problems
with GIS

Problem: how do we find an ideal
location to set up a new bicycle shop
in Toronto where there are no
established stores, but within a short
distance of bicycle traffic in Toronto?

1 - In a new map, start by loading the
“‘BICYCLE_SHOP_WGS84.shp”
shapefile from the “bike_shops” folder

Catalog

Project | Portal | Favorites | History

a
<k

[ search

b i@ Maps
b i@ Toolbores
v g Databases
b i Styles
4 i Folders
v g modules
data
Address_points
AP1947
BasementFlooding._by ward
BicycleCounts_intersections
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bike shops
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Show the Geoprocessing pane.

Search Results (22)

u You can search for a specific tool, s
u see 3 list of favorite and recently | N Bufrer 7 e
run tools, and explore all tools and | “ Buffer3D
| toolboxes that are included in N
AIGHED ., Graphic Buffer (4n2
D: “, Pairwise Buffer (42

esri_geoprocessing_toolsButton |

Multiple Ring Buffer

1 - using the “Analysis” menu, click on 7] summrize ey

£\ Enrich Layer (2usines

“TOO | S” \| *\ Select Layer By Location

71 * Make Service Area Analvsic Laver

jh_Tengh...th by AREA_NAME
Teston

Geoprocessing

2 - in the “Geoprocessing” popup, type e =
in “buffer” to find the “Buffer” tools

Parameters | Environments @
Input Feat:
[BicvcLe sHop wasss

. Output Feature Class
[ Bike_shop_buffer |

Distance [value or field] [Linear unit

|
ol | 1] [kitometers |
Method ‘

|

3 - click on “Buffer (Analysis Tools)”

o [pranar

Dissolve Type

[ Dissolve all output features into a single feature

4 - provide a name to the resulting _—
buffer layer “Bike_shop_buffer” select [
a distance of 1 KM buffer and select
“Dissolve all output features into a
single feature” option for the “Dissolve
Type”

5 - click on “Run”and return to the

main “Geoprocessing” window by et

clickina on the back arrow



Erase

Our buffer represents areas we do not
want to build a new bike shop in since
the areas are already serviced. We
need to “erase” these from our
possible locations.

1 - in the “Geoprocessing” window
search box, type “erase”

2 - click on the “Erase” toolbox

Map  Insert | Analysis | View  Edit  Imagery  Share  Appearance  Labeling  Data
D AL mEm O AT = 5|
N @ d 4 =
D P X =@ B N M = B Z I S
History Python ModelBuilder Environments Tools ReadyTo  Festure  Raster Clip Intersect Union Buffer Near Generate — Network Geostatistical  Raster  Function Wor
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3
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ST S =
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Drawing Order it Vellore o Favorites | Toolboxes
. [B] Mog2 e b 555 3D Analyst Tools
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%, 2 =
~ o, st Fok8 ) 5 b & Extract
e 2 2
4[] bikeways_Spatialloin 2o 3 3 4 £&; Overlay
oad i = s
4[] bikeways “\ Identity
- “ Intersect
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CP_TYPE “., Symmetrical Difference
Bike Lanes ~ Union
Cycle Track !
yeleTracks Malton “, Update
Informal Dirt Footpath
Major Multi-use Pathway b &g Pairwise Overlay
Minoe Mudti ice Dostine 5 b A Do,
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Erase

1 - your “Input Features” are the

“‘NEIGHBOURHOODS_WGS84” layer -
from which we want to erase the buffer|

we just created “Bike_shop_buffer”

2 - provide a name from the resulting
neighbourhoods “Output Feature
Class”
‘“NEIGHBOURHOODS Erase Buffers”

3 - click on “Run”

T

Geoprocessing

C]

| Parameters | Environments

Input Features
NEIGHBORHOODS_WGS84

Erase

Erase Features

| Bike_shop_buffer
Output Feature Class
NEIGHBORHOODS_Erase_Buffers

XY Tolerance

|Decimal Degrees

Run (»)

|1 Map3  ||l1, bikeways_neigh_lengh...th by AREA_NAME
by o

= Expressway Ramp

— Trail

[ NEGHBORHOODS Erse Buffers
=

4[] Bike_shop_buffer
|
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]
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. e,
e v YRR
¢ \_j__%\ o;. 2 V'
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Buffering Lines

We now want to find areas that are
within 1TKM of our “bikeways” features
created earlier. To accomplish this, we
will create a new buffer, but we will not
delete from this one, we will instead
“clip” out our city layer from our
resulting buffer.

1 - in the “Geoprocessing” popup,
search for the “buffer” tool again, but
this time build a buffer of 1 km around
all bikeways features

2 - name your “Output Feature Class”,
“bikeways_Buffer”
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v B XEma Lo g i = Z R 8
y 7 | | 7 3
N N = L2 7 < Eyd B A £ 1 - ) B ~ orize Follow
History Python ModelBuilder Environments Tools ReadyTo  Festure  FRaster Spatial clip Intersect Union Buffer Near Generate Network Geostatistical _ Raster  Function  Workbench Up-
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are  Appearance Labeling Data (& Notsignedin~ [ A . .
= = - > [SearchPeople |

Clipping BB M g8 %e © Ll Y

I Y it Geoprocessing - ax

am 3 ® aip =
Our new buffer represents areas that L e e o . = ;
are of good potential because they are i
close to bikeways. But we need to N
combine these results with what we .
erased earlier so we can get closer
precision to finding potential sites.
1 - search for the “Clip” tool
2 - clip out of the
‘NEIGHBOURHOOD_Erase_ Buffers” [~ <
layer, the new “bikeways_Buffer” Cr
The results now show areas that do

not have a bike shop within 1km but
that are within 1km of a bikeway

feature. 51



Select by Location
or Intersect

1 - add the
“ADDRESS POINT_WGS84.shp”
shapefile to your map

This layer represents all address
locations in the city. The addresses
contain “land use” categories* for each
location. Let’s search for commercial
locations that fall within our ideal areas
identified.

*Note that as of the summer of 2021,
this data has been “washed” out of the
dataset
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Select by location

Cut ‘é’ @
v

Map Insert

NERZA
AR KN

Copy

Explore
py Path v

Clipboard

Analysis

I

Bookmarks Go

To XY Data ~ Preset~ ~  Attribgtes Location
] Layer Selection

Navigate

View Edit
b

]

Imagery Share

Basemap Add Add Select Select By Select

Appearance

an B O5 WY O O

By

or Intersect

1 - under the “Map” menu, click “Seleet— |

by Location”

2 - in the “Geoprocessing” popup,
make sure your “Input Feature Layer”
is set to “ADDRESS_POINT_WGS84”

3 - select “Completely within” under
the “Relationship”

3 - under “Selecting Features” select
‘NEIGHBORHOODS Erase_ Buffers

This query will be looking for
addresses that fall complete within our

buffered, erased, and clipped layer
‘NEIGHBORHOODS Erase Buffers ”

1:193,724

Vellore
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oI B 2t

o

Richmond Hill

Geoprocessing v X
Quantztown
Teston Beverley Acres - ) i
8 @ Select Layer By Location =
Vaughan Yongehurst Markham )
W Parameters | Environments @

Completely within

i, Selecting Features
NEIGHBORHOODS Erase_Buffers_

Search Distance

Selection type
New selection
[[Jinvert spatial relationship

b/, Select Layer By Location

Completed with warnings

79.6218816°W 43.8943447°N

| &9 Selected Features: 206463 | I | =
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Select by Attribute

Now we want to find only

“Commercial”’ locations within the
addresses found within our ideal area.

1 - Under the “Map” menu, click on
“Select by Attributes”

2 - in the “Geoprocessing” popup,
make sure you are querying the
“‘“ADDRESS_POINT_WGS84” layer
and that your “Selection Type” is “Add _]
to the current selection”

Imagery  Share  Appearance  Labeling  Data (0 Notsignedin - [1~ A > [Searchpeopl =
earch People o
# B0 (9 [y [ Dawess B durese B i e | W §
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Data~ Preset~ - Attributes Location - - £ More - Annotation  Map~ = T
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(@ Selection type
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Add to the current selection
Remove from the current selection
Select subset from the current selection
Switch the current selection

Clear the current selection

Add Clause

[ Invert Where Clause
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1 - click on “Add Clause” — |

2 - in the resulting clause query tool,
select the “Field” “FCODE_DES” “is
Equal to” “Commercial Location” T

3 - click on “Add”

4 - click on “Run”
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Select by Attributes

Let’s create a new layer from these
results.

2] Map2 % [l Map3  [ll, bikeways_neigh_lengh..th by AREA_NAME
Geoprocessing
Quantztown -/
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Select Layer By Attribute

Teston
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Site Selection

1 - right-click on the
“‘“ADDRESS_POINT_WGSB84” layer,
select “Data” — “Export Features”

2 - provide a name for the resulting
export feature
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Site locations

1 - label your current bicycle shops by
right-clicking the layer in the
“Contents” pane and selecting “Label”

2 - zoom into your map
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Site selection

Now it’s just a matter of refining your
searches by finding out which of these
locations are for rent or for sale!

One could of course add new queries
into the equation by looking at
population numbers and income
ranges, bike rack locations (available
from the city) etc.
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End of Module 4
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