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1 PREAMBLE

Recent trends in the UK and Europe show a decline in car travel as more people are accessing an
increasing range of services online, including retail, healthcare and educational opportunities as well as
utilizing other means of travel such as walking, biking, and public transportation. This has resulted in a
lesser demand for parking in central business districts and retail parks. Cities around the world are
exploring innovative ways to repurpose underused parking spaces to promote environmental
sustainability and make more efficient use of scarce available ‘brownfield’ space. Innovative strategies
range from using excess parking space for housing, parks, farmers markets, and package delivery storage
and staging areas. However, in most cities, very little is known about the location, amount, and use of
Private Non-Residential (PNR) parking areas besides municipal carpark facilities.

This approach at quantifying parking capacity uses satellite imagery from Google Maps as well as
the functionalities of ArcGIS. First the Google Map satellite imagery must be input into ArcGIS. Next a
carpark can be visually identified. Thirdly, the user may polygon is drawn around the carpark using
ArcGIS functionality. Finally, additional data associated with each polygon, such as abutting businesses
and polygon area, may be recorded in the Attribute Table.

This document aims to outline a standard approach for quantifying PNR parking capacity in an
area of interest.
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2 INPUT GOOGLE MAPS IMAGERY INTO ARCGIS

Google maps is a widely available resource that can be used for most hon-commercial projects with
proper attribution. Due to its accessibility and frequent updates, Google Maps can be a very helpful
resource when trying to conduct an analysis of PNR carparks.

To import Google Maps imagery into ArcGIS Desktop:

1. Navigate to https://www.arcgis.com/home/index.html using your preferred internet browser.
2. Click “Sign In” in the upper-right corner. The ArcGIS Online sign in page should appear.

@ ArcGIS Oniine X + © - o9 x

< C (Y & arcgis.com/home/indexhtmi % © »@ :

ArcGIS Pricing Map Scene Help Q SignIn

{2 ArcGIS Online

Figure 1: Click "Sign In"

e If you already have an ArcGIS Online account, enter your login details and press “Sign
In”.

e If you do not yet have an account, press “Create an account” at the bottom of the page.
The Create an ArcGIS Account page should appear.

Sign in with @esri
ArcGlIS login ~
| & Username |
B Password

([0 Keep me signed in

Forgot username? or Forgot password?

Your ArcGIS organization's URL v

(Y] 0 G o

No account? Create an account /

Privacy

Figure 2: Sign In

i. Scroll about halfway down the page and select “Create an ArcGIS Public
Account”.
ii. Follow the page’s directions to create an ArcGIS Online Public account.
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https://www.arcgis.com/home/index.html

ewi Create an ArcGIS Account x +

8 esn.com/en-us/arcgis/products/create-account
IS/

Start a free trial

you decice to purchase.

Create a trial account 2

((‘4 —_— Py \\
| ( <
A ] €>))
Get started with a developer account Create a public account Purchase ArcGIS Online
Leverage a full suite of developer tools and resources This free, limited-functionality account gives you Maske ArcGIS Online part of your toolset by purchasing

f

account to get started for free. Pay as you go for user types which makes it easy to match you and your

additional services. Create an ArcGIS Public Account = team members with the necessary tools for your .--o‘
i Buy ArcGIS Online

Create an ArcGIS Developer Account

permanent access 10 create and share basic maps. IS Online. Subscriptions can include a varien

10 create robust, location-based apps. Create an

Figure 3. Create an Account

3. Once you are logged into your account, go back to the ArcGIS Online homepage
4. Click “Map” on the top ribbon. This should open the ArcGIS Online Map Viewer.

@ AcGiS Onine x  + e — o0 X
« C O @ arcgis.com/homefindexhtm % © LD »® :
ArcGIS Overview Pricing Map Scene Groups Content Q Q_ Jv.(:sﬁh\f.:’('x‘le"yster

QArcGIS Online

Figure 4: Go to the Map Tab

5. Inthe Map Viewer, click “Add” and select “Add Layer from Web” from the drop-down menu.
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@ AcGis - My Mag x |
&« C () & acgiscom/t

ArcGIS My Mag
Details # Add ~ / bl Save ~

Figure 5: Open the Add Layer from Web Window

In the Add Layer from Web popup window, change the type of data to “A Tile Layer”.
In the Add Layer from Web popup window, enter a URL in the form of:
https://mt.google.com/vt/lyrs=s&hl=en&z={level}&x={col}&y={row}
e Choose the type of map(s) you want by modifying the lyrs=s section of the URL
o lyrs=s ---- Satellite Only
o lyrs=y ---- Hybrid (Satellite with Street and Business Labels)
e Enter atitle and set the credits as “Google”
e When complete, press “Add Layer”
e Repeat until all desired layers are added to the map.

Add Layer from Web

Figure 6: Add Layer from Web Window

Once the desired layers are added to your map, press the “Save” button and select “Save” from
the drop-down menu. These maps can be used to serve as a base for your mapping project.
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@ A<GIS- MyMap x [Esk (-} = (=] X
&« C (O @ arcgis.com/home/webmap/viewer.htmi?useExisting=1 % © ) » o

ArcGIS My Map Open in new Map Viewer New Map Joshua

7| Details # Add ~ emap
,/‘\ ¥
Figure 7: Save the Basemap Online
9. Navigate to your Map through the ArcGIS Online Content menu.
a. Click the “ArcGIS” button in the upper-left corner and select “Content”.
b. Select the map you saved previously.
@ Content x e - = =

€ 3 C Y & arcgi.com/home/content himiPviewstable&sonOrders descBisortField s modified &fioldersjoshuab2 T¥content * B O o» o H

Content

T Add ltem E Croasts Q, r huat270 B Teble = Date Modified ||| Fiter
Folders = 1-10of1in joshuad2?0
Q, Filter folders Title Modified A
B3 All My Content I Google Maps Englist Web Map ] r hiar 26, 2021

Filters

Figure 8: Navigate to Your Basemap

10. On the right side of the new page, you should have the options to open the map in ArcGIS
Desktop.
@ Google Maps English - Overvew X 4 (-] - o] X

& C ) @& arcgiscommome/itemhtmilid=cS5864a0702e45609011a51b320cea3 * © ] » o §

- Joshua Geyster

2

Google Maps English #

Opan in Map Viewer Classic

7 / PRSKG Daviion
tad: Mar 26 2021 wnt: 0 v; e ArcMa,

Description

Figure 9: Open the Basemap in ArcGIS Desktop

5|Page



11. Open the downloaded file and login using your ArcGIS Online credentials.

Crei

Yr Add 1o Favorites

Description

Add an in-depth description of the

Layers

Google Streetmap

Google Hybrid

7

& esri

Sign In

Usermname

Password

SIGN IN CANCEL

Forgot password? Forgot usemame?

OR

Sign in with
[YOUR ARCGIS ORGANIZATION'S URL |

Os

P ~
Sign in with C

~

Privacy

[[]sign me in automatically

by:

Esri

Esri publishes a set of
ready-to-use maps and
apps that are available as
part of ArcGIS. ArcGIS is a
mapping platform that
enables you to create
interactive maps and apps
to share within your
organization or publicly

item.pkinfo A

Figure 10: Log In

12. One the map is open in ArcGIS Desktop, you can resave the file to a convenient location on your
computer by going to “Save As...” in the “File” menu.

Q Google Maps English.mxd - ArcMap

File

Edit View Bockmarks

Insert  Selection

3 New..
E% Open..

& save

Save As...
Save A Copy...
Share As

Add Data

&6 B3

ArcGIS Online...

Sign Out - joshua6270

Ctrl+N = [1:4.451.876

L

bl R

Isle of Man

Ctrl+S

Figure 11: Save Basemap to a Convenient Location

Geoprocessing Customize Windows

M=)

Help

=

N -
WELEY
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3 CHOOSE A COORDINATE SYSTEM

In order to create accurate measurements using your plotted polygons, you will need to be careful in
choosing your polygons’ coordinate system. To use ArcGIS’s, “Calculate Geometry” feature, you will
need to use a projected coordinate system.

To select a coordinate system using Google Earth:

1. Begin by installing or opening the Google Earth Pro Desktop application. Google Earth Pro can
be downloaded at https://www.google.com/earth/versions/#earth-pro.

2. Once open, navigate to “Tools” in the upper-left toolbar and select “Options” from the drop-
down menu.

= Google Earth Pro

Fie Ede View [N s
¥ Saarch

Ruler

Bhles
GRS
Mcreme: Ml ke
¥ Places Regicnate
w e My Places Enter Flight Simulator_ Cirle Afte
b ¥ D Sghe

=2 Temporary Places

i

Image Data: ©2021 Google, ©2021 GeoBasis-DE/BKG, Data SIO, NOAA, U.S. Navy, NGA GEBCO

Figure 12: Open Google Earth Options Window.

3. Inthe 3D View tab, under the Show Lat/Long Setting, select “Universal Transverse Mercator”.
4. Apply your settings and exit the options window.
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= Google Earth Options X

D View Cache Tourng Navigaton General

Texture Colors Flterng L See Graphics Mode
High Color (16 bit) off Smal ©! OpentL
® True Color (320) ® Medum ® Medum Ovectx
v Compress Hgh Large Use safe mode
Show LatLong Units of Measurement Eonts Antiskasng
Decmal Degrees
Degrees, § S ® System default
Degrees, Deamal Minutes Feet, Mies Choose 3D Font & Medum
@ Universal Transverse Mercator Meters, Kiometers Hoh
Mitary Grid Reference Systes
Terran
Elevaton Exaggeration (also scales 30 buldngs and trees): 1 ©0.01-3)

V| Use high quality terrain (disable for quicker resolution and faster rendering)
¥ Use 3D Imagery (disable to use legacy 30 buldngs)

Atmosphere
Use photorealistic atmosphere rendering (EXPERIMENTAL)

Overview Map
Map Sae: mal Large
Zoom Relation:  nfinity 1 1anfinity
Restore Defaults oK Carxel Aoply’

Figure 13: Google Earth Options Window

5. Navigate to the desired location on the Earth globe that you would like to map.

6. Inthe lower-right corner of the Google Earth Pro Window, you should see the coordinates in
Universal Transverse Mercator (UTM) form. The first number denotes the longitudinal section,
and the N or S denotes the latitudinal section.

e Inthe example shown, the coordinate system for ArcGIS would be WGS 1984 Complex
UTM Zone 30N.

=
s

Worcesterni By |

va (o}

‘REshwick

Whittington
T

Powick

Figure 14: Coordinate System Location
Image Data: ©2021 Google

7. Record the coordinate system for later use.
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4 CREATE A SHAPE FILE

A Shapefile is used to store the shape data of the polygon drawn around each carpark. In order to create
a polygon, you must first create a Shapefile.

To create a Shapefile:

1. Open the Catalog.
a. Click “Windows” on the Toolbar.

b. Select “Catalog” from the drop-down menu. The catalog appears.

File Edit View Bookmarks Insert Selection Geoprocessing Customize | Windows | Help

DSEBIL BB X9 |-
QQEQ illes M- T K@ LR,
Table Of Contents 2 x [ ¥ .
Elee8 &
= = Google Maps English
= @ Zone3
al
=] Municipal Lots
il
= M Zones
Mapper
RL
DT

Overview

Magnifier

Viewer

Table Of Contents

Figure 15: Open the Catalog

2. Open a new Shapefile.

a. Right click the folder in which your ArcGIS Basemap is stored. This folder will be labeled
“Home-LocationofyourfolderNameofyourFolder”.
In Figure 16, the name of the folder is “ArcGIS” and it is located in “Documents”
b.

Hover over “New” from the drop-down menu.

Select “Shapefile...” from the secondary drop-down menu. The “Create New Shapefile”
window appears.
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3 Folder Connections Copy
Toolboxes B paste

=] ﬁﬁ Database Servers -
E X Delete
"'E' Add Database Ser|
@ Database Connection Rename
B3 GIS Servers o Refresh
== VTR
Folder | i’ |
" File Geodatabase ltem De
i Personal Geodatabase Er Properties...

\ Q Database Connection... \

\ ArcGIS Server Connection...,

Layer...

Group Layer

Python Toolbox

Shapefile... |

Turn Feature C

o

)

d

B3 Toolbox
dBASE Table
®

&

£

New Shapefile

Creates a new shapefile

LAS Dataset
Address Locator...

Composite Address Locator...

XML Document

Figure 16: Open a New Shapefile

3. Select properties for the Shapefile.
a. Setan appropriate Name.
b. Setthe Feature Type to “Polygon”.
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Create Mew Shapefile *

Name:/ |Wnrcester_F‘NHParking
Feature'ﬁrpyy Palygon %)

Spatial Reference

Description:

[] Show Details Edit...

[ ] Coordinates will contain M values. Used to store route data.
[]Coordinates will contain Z values. Used to store 30 data.

Cancel

Figure 17: New Shapefile Name and Feature Type

Set the Coordinate System as found in Section O:
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C.

Choose a Coordinate System.

i. Click “Edit” below the Description box. The “Spatial Reference Properties”

window appears.

ii. Type in the name of your desired coordinate system in the search bar and click
the search button. The “Projected Coordinate Systems” folder appears.

iii. Open the series of folders contained in the “Projected Coordinate Systems”
folder by clicking the plus(+) sign to the left of each folder. The desired

coordinate system is eventually shown.
iv. Select the desired coordinate system.

Spatial Reference Properties

XY Coordinate System

W v | [wes 1984 Complex UM Zone 30N | @ @ | @ v ¥

1 of 6455 items shown

2 Projected Coordinate Systems
= um
= WG5S 1984
El £ Morthern Hemisphere
-3 WGS 1984 Complex UTM Zone 30N

Current coordinate system:

WES_1984 Complex_UTM_Zone_30MN
WKID: 102580 Authority: Esri

Projection: Transverse_Mercator_Complex
False_Easting: 500000.0

False_Morthing: 0.0

Central_Meridian: -3.0

Scale_Factor: 0.99596

Latitude_Of_Crigin: 0.0

Linear Unit: Meter (1.0)

Figure 18: Set Coordinate System

Cancel

v. Click “OK”. The “Spatial Reference Properties” window closes, and the
Description box now reads the name of your desired coordinate system.
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Create Mew Shapefile *

Mame: Warcester_PMRParking

Feature Type: Pohygon

Spatial Reference

Description:

Projected Coordinate System:
MName: WGS5_1984 Complex_UTM_Zone_30M

Geographic Coordinate System:

Mame: GCS_WGS_1984 \

[] Show Details Edit...

[ ] Coordinates will contain M values. Used to store route data.
[]Coordinates will contain Z values. Used to store 30 data.

_— Carce

Figure 19: Shapefile Properties

d. Click “OK”. A Shapefile folder is created and saved to the same folder as your Basemap
with the name you set in the Name section of the “Create New Shapefile” window.

Note: The Shapefile folder contains multiple files. You need them all to be able to open
the Shapefile. Keep them together in the folder for greatest ease.
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5 SETUP THE ATTRIBUTE TABLE

The Attribute Table is used to store data about each individual carpark such as abutting businesses and
carpark area.

To set up the Attribute Table:

1. Open the Attribute Table
a. Inthe Table of Contents window, right click the shape file of interest.
b. Select “Attribute Table” from the drop-down menu. The Attribute Table opens.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
NEES L 5B x |9 | db-||160 Vi BEEBE
REA[@illes (-0 @/ BI2NADS0RE
LTy G r N - g

Copy
Remove

El
X

[E Open Attribute Table

vl Muni J
- -unl Joins and Relates » -
=] Zone: (> Zoom To Layer Open Attribute Table
M & Zoom To Make Visible Open this layer's attribute table,
RL I Shortcut: CTRL + double-click
o Visible Scale Range layer name OR CTRL + T.
16 Use Symbol Levels

MN Selection

gzz: Label Features
=] Basen Edit Features >
Gq . Convert Labels to Annotation...
Sa  Convert Features to Graphics...
Convert Symbology to Representation...
Data »
<> SaveAs LayerFile...
G) Create Layer Package...
[*f Properties...

Figure 20: Open Attribute Table

2. Create a new Field in the Attribute Table for each of the following data fields by following Steps
2a through 2c for each data field.
a. Open the “Add Field” window.
i. Click the == ~ symbol in the top left of the Attribute Table.
ii. Select “Add Field...” from the drop-down menu. The “Add Field” window
appears.
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Table
B Finda eplace...
% Select By Attributes..,

e

Switch Selection

Select All
[ AddField. ||.t of 0 Selected)
Turn All Fields On
Show Field Aliases Add Field
Arrange Tables Adds a new field to the table.

Restore Default Column Widths
Restore Default Field Crder

Figure 21: Add a Field

b. Add the appropriate Field properties as shown below for each of the data fields.
e Area of Each Polygon

Add Field x

Na}y |Area

Type: Double e

Field Properties

Precizion 0
Scale 0

~ —

Figure 22: Area Properties

e Approximate Number of Parking Spaces Contained in Each Polygon
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Add Field x

Nay |Num_5paces
Type:

Short Integer w

Field Properties

| Precision 0

T~

QK Cancel
Figure 23: Num_Spaces Properties
e Nearby Roads

Add Field et

Na}y |Roads

Type: T o

Field Properties
[Length 254

T~

QK Cancel

Figure 24: Roads Properties

e Abutting Points of Interest
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Add Field =

Nay | MNear

Type: g "
Field Properties
[Length 54

~ Corce

Figure 25: Near Properties

e Use Class(es) of Abutting Businesses

Add Field X

Nay | lse_Class

Type: i "

Field Properties
[Length 254

T~

QK Cancel

Figure 26: Use_Class Properties

e Other Notes
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Add Field et

Nﬂ}y | Notes

Type: Text ~

Field Properties
[Length 254

T~

Ok Cancel
Figure 27: Notes Properties

c. Click “OK”. The “Add Field” window closes, and the new Field name shows up as a
header in the Attribute Table.
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6 ZONE A CARPARK

Once ArcGIS is setup with the correct Basemap, coordinate system, and Attribute Table, you can begin

the task of zoning carparks. Zoning a carpark consists of drawing a polygon around the carpark.

To open the necessary Toolbars:

1. Click “Customize”.
2. Hover over “Toolbars”.

3. Open the Editor Toolbar.
a. Select “Editor”.
4. Open the Edit Vertices Toolbar.

a. Repeat Steps 1and 2.
b. Select “Edit Vertices”.

File Edit View Bookmarks Insert Selection Geoprocessing | Customize | Windows Hel;]

ArcScan

Ogpaas Bx|9™|db-|160m0 | Toolbars | coco
HONOE Q257 | 4msp |~ K B | & Edensions... Data Driven Pages
Table Of Contents ax g = Add-In Manager... Data Frame Tools

ERCE NE| Customize Mode... Distributed Geodatabase
= £# Google Maps English Style Manager... Draw

e ArcMap Options... Edit Vertices

= Editor
B [ Zonel Effects
a %ne 3 Feature Cache

Figure 28: Add Edit Vertices and Editor Toolbars
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To zone a carpark:

1. Enter Editing mode and open necessary tool and sidebars.

a.
b.

Click the Editor button from the Editor toolbar.
Select “Start Editing” from the drop-down menu. The Start Editing window appears.

Q Gloucester - ArcMap

File Edit View

Bookmarks Insert Selection Geoprocessing Customize Windows Help

DeEs B d-w MV EEEEO %

TR IH- R E: S B MR TR editor .
Table Of Contents o x (AR A 2 7 Start Editing >
E] ERCR =

=] = Google Maps English

= Zone 4 - Gloucester
"~
Figure 29: Start Editing
c. Select the Shapefile you are working in from Start Editing window. The selected
Shapefile is highlighted blue.
d. Click “OK".
Start Editing X
This map contains data from more than one database or folder.
Please choose the layer or workspace to edy
W] 0@°I'~~h2u\'_5ha|3eﬁle
W M
Source Type
| A C:\sers\Owner\Documents\IQPYMapping Gl... Shapefiles / dBase Files
| C:\Users\Owner'\Documents\IQPYMapping Gl... Shapefiles / dBase Files
About editing and workspaces Cancel
Figure 30: Start Editing Window
e. If awarning stating that the “Spatial reference does not match data frame.” click

“Continue”.

Note: This warning stems from the fact that the Google Basemap uses a different
coordinate system than the Shapefile. This is not a problem and can thus be disregarded.
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Start Editing X

/. Start editing encountered one or more layers with warnings.
1 You may not be able to edit some layers if you continue,

| Name Description
(1) Municipal Lots Spatial reference does not match data frame.
@ Zone 4 - Gloucester Spatial reference does not match data frame.
'Q) Zones Spatial reference does not match data frame.

Do not show this dialog unless there are errors that prevent start ed/
Tip: Doubledlick error to view additional information Stop Editing

Figure 31: Spatial Reference Warnings

f. Click the Create Features button ( ) from the Editor toolbar. The Create Features
sidebar appears.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DES@S/L A8 x(» & AQERD -y RO EBn RE @M HEaby
QAN I« M-TK0/BILMNESITIEY : smapping-[O 8] 0[],
b4 0
Editor~ [~ | » Kilch ~ 2B ; Pt K
fable Of Contents ax . I B~ [Create Features B x
. = P4 Create Features < - 5
%l = &y =2 - / - h> - @
:]g © g &l - F Open the Create Features window 5, S i &
= = Google Maps English . 3 Pearr n Br [S] so you can add new features. Click - . Worcester_PNRParking
2 New_Shapefile J (~ ore]] _ . a feature template to set up the ~< J DWorcesher PNRParking
O 3 - - - editing environment with those - -
< 8| properties, then click a
E Worcester PNRParking § construction tool on the window
o 4 ! ' 3 to digitize features.
) 3 g 9!
O Google Streetmap

Google Hybrid K - g a2m Rg o2 y 9% © Press F1 for more help.
=] Basemap .

Figure 32: Create Features Button and Sidebar

2. Find a carpark to zone.
a. Use the Zoom and Pan functions to locate a carpark.

Note: Depending on the processing speed of your computer, it may be easier to find a carpark
using Google Maps satellite imagery in your preferred browser. You will then need to navigate to
the found carpark in ArcGIS.

21| Page



File Edy View Bookmarks Insert

NEESA 08 x
BRI 2553 4 K-
Table Of Contents r x N

Figure 33: Zoom and Pan

b. Determine if the located carpark is PNR and has greater than or equal to 15 spaces.
Otherwise, do not zone the carpark and return to Step 2a.
3. Plan which parts of the carpark you will zone and how you will draw the polygon.

e Leave out long driveways, loading docks, entrance areas and other un-parkable spaces.
Adding this area will skew the calculated number of parking spaces.

e Make your best guess on placing vertices when trees overlap the corner of a carpark. If you
can see part of the carpark edge, it can be helpful to imagine where two adjacent edges
would meet and place the vertex there.

e For carparks surrounding a building, pick a narrow part of the carpark to slice the polygon
at.

BU|Id|ng Entrance Not
Included in Polygon

Figure 34: Carpark Surround a Building & Un-Parkable Spaces

22| Page



e Do not zone the part of a carpark which is being used for storage, such is seen at carparks
associated with gardening or hardware stores.

e For two or more disconnected carparks associated with the same point of interest, connect
these two carparks with a narrow set of lines. This creates one row in the Attribute Table for
both carparks but does not add significant area to the polygon.

Narrow Set of
Connecting Lines

(Lines are not
distinguishable from each
other at this resolution.)

Figure 35: Connect Carparks

4. Draw the polygon.
a. Click on the Shapefile you would like to draw the polygon in from the Create Features
sidebar. The appearance of the Editor Toolbar and your curser change.

[Edtor - x|
Editor~ [P | /#7412 50| N Nach 2 A =g

Editor~| » P |[Z] 7 A1 [ B Nach 2 A Ef°
Figure 36: Editor Toolbar (Pan/Zoom to Polygon Drawing Mode)

b. Click the points at which you want the vertices of the straight-edged polygon. A line
appears between each vertex as you make it.
c. Close the polygon.
i. Double-click when creating the last vertex.
OR

ii. Make the last vertex as normal; then click the Close Features button (ﬁ) on
the Edit Vertices toolbar.
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e

x

pE e | LR 7]
Figure 37: Edit Vertices Toolbar

5. Save your work after drawing a polygon.
a. Click the Editor button from the Editor toolbar
b. Select “Save Edits” from the drop-down menu.

Q Gloucester - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

AT T N RN o — | = 11T =[P
QAN e E-T RO/ EMDS TR [Erer] > WP & Slth - 2 BEIB g
Table Of Contents o x o , 2 - ¢ : S

Elac8 = P8 °/  Stop Editing
= = Google Maps English 7 i B SaveEdits
= Zone 4 - Gloucester -
a

Figure 38: Save Edits

6. Repeat Steps 2 through 4 until all PNR carparks with greater than or equal to 15 lots are zoned.
7. Exit Editing mode.

a. Click the Editor button from the Editor toolbar.

b. Select “Stop Editing” from the drop-down menu.

@ Gloucester - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Deds B x $-fm V] EEREO
BRQANQI R« NO BN R : i £ A
Table Of Contents L - . 1y
lz‘ 8CE 3 BN */ Stop Editing

& = Google Maps English 7 L B SaveEdits
= Zone 4 - Gloucester -
m

Figure 39: Stop Editing
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7 RECORD FIELD DATA

Record data about each carpark in the attribute table such that meaningful connections can be made

between the location, size, and use of the carparks later.

7.1 SEeTupP

To be able to record field data, you must complete a few preliminary steps.
Setup for data recording:

1. Open the attributes table.
2. Enter Editing mode.
3. Enter the appropriate data in each section as detailed below.

Table O x
ERE L1
Worcester PMRParking s
FID | Shape* | Id | Area | Num_ Roads Near Use_Class Notes A
3 35 |Polygon 0| 375.70 22 |Barnwood Rd Chestnut Day Nursery Education
35 |Polygon 0| 18886 108 |Barnwood Rd, Barnwood Ave |Spice House, Wotton Hall Social Club Limted, Gloucester Vale Probus Cl | Leisure, Retail
37 | Polygon 0| 567.21 33 |Colin Rd, Grove Cres Banwood Barbers, GDA Deaf and Hard of Hearing Charity Retail Employment
38 |Polygon 0| 4878.3 282 |Barnett Way Newland Homes, Claranet UK, Jacobs, Complete Auto-Enrolment Solutio |Employment, Retail
39 |Polygon 0| 14578, 244 |Barneft Way Lockheed Martin Cyber Works Centre Employment
40 | Polygon 0| 11424 861 |Bamnett Way Timpsen, Sainsbury's Cafe, Sainsbury's, Sainsbury's Petrol Station Leisure, Retail
41 |Polygon 0| 7956.3 450 |Barnett Way TSB Retail
42 Polygon 0| zo045] 168 |Bamnett way Helping Hands, Pitt Godden & Taylor LLP, thinkproject UK, John Deere Ba|Employment, Retail “Meteor Court”
43 |Polygon 0| 780.06 45 |Barnett Way The Sempre Group Lid Employment ¥

T % M E (0 out of 84 Selected)

Figure 40: Example of Completed Attribute Table

7.2 RECORD NEARBY ROADS

Recording nearby roads can make it easier to determine congestion in key areas. Record nearby roads

for each carpark.

To record nearby roads:

1. Click on cell in the Roads field that corresponds with the carpark you want to add data on.
2. Record the name of the road(s) by which the carpark can be accessed. If there are multiple

roads, separate them by a comma.
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7.3 RECORD ABUTTING POINTS OF INTEREST
Recording abutting points of interest allows the owners of key lots to be more easily identified and
contacted. Record abutting points of interest for each carpark.

To record abutting points of interest:

1. Click on cell in the Near field that corresponds with the carpark you want to add data on.

2. Record the abutting points of interest.
a. To determine the abutting points of interest, look at the label given in the Google

satellite view displayed in ArcGIS. You may have to zoom in.
b. If a business or attraction is not labeled, use Google street view to identify the identity
of the business/attraction inhabiting the building of interest.
i. Inyour preferred browser, open Google Maps.
ii. Move the small orange person in the bottom right corner of google maps onto

the street in front of the business/attraction of interest.
iii. Navigate down roads, zoom in and out, and rotate your field of vision to find

signs etc. that may help you identify abutting buildings.
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7.4 RECORD THE USE CLASS
Identifying the use class of abutting points of interest allows meaningful analysis to be later completed
on how and when commuters are using certain carparks. Record the use class for each carpark.

To record the use class of the carpark:

1. Click on cell in the Use_Class field that corresponds with the carpark you want to add data on.
2. Look up the function of each nearby business or attraction recorded in the “Near” field using
your preferred browser.
e For example, ALDI is a grocery store.
3. Record the use of each nearby business or attraction as one of the following separated with a
comma. If two nearby businesses share the same class, record the class only once.
e Health
> Hospitals, Health Clinics, Veterinary Clinics, Dentists Office, Assisted Living
Facilities, Counseling Services...
e Employment
» Office buildings, Manufacturing Facilities, Courthouses, Taxi Bases...
e Leisure
> Beaches, Parks, Restaurant, Fast Food, Places of Worship, Public Gathering
Places, Community Centers, Fitness Centers, Dance & Martial Arts Instruction,
Sports Fields & Courts, Betting Shops...
e Education
» Daycares, Elementary Schools, Secondary Schools, Universities, Vocational
Schools...
e Retail
»Banks, Post Offices, Grocery Stores, Clothing Stores, Appliance Repair Stores,
Convenient Stores, Temporary Lodgings...
e Transportation
»Bus Stops, Train Stops, Service Centers...
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7.5 CALCULATE THE AREA

Recording the area of the carpark allows meaningful analysis regarding how the carpark may reused,
which use types correspond to the largest carparks, & where the most parking is located. It also allows
the calculation of the number of parking spaces per carpark to be completed using formula. Record the

area of each carpark.

To calculate the area of the carpark:

Note: Calculation of the area should be performed at the end of the project so the below steps will have
to be completed only once. Otherwise, Steps 2 through 5 will have to be completed for each lot.

Select “Area” from the drop-down menu.
Check that the units are in square meters.
Click “Ok”. The column fills with the areas for each carpark.

Calculate Geometry /

Property: Area

ok wN e

Coordinate System
(® Use coordinate system of the data source:
PCS: WGS 1984 Complex UTM Zone 30N

(O Use coordinate system of the data frame:

384 Web Mercator Auxiliary Sphere

. WOOo 150

Units: Square Meters [sq m]

alculate selected records only

About calculating geometry

Figure 41: Calculate Geometry Window

Open the attributes table for carparks that you would like to calculate the areas of.
Right-click on the top of the “Area” column and select “Calculate Geometry”.
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7.6 CALCULATE THE NUMBER OF PARKING SPACES

Recording the area of the carpark allows meaningful analysis regarding which use types correspond to
the largest carparks, & where the most parking is located. Calculate the number of parking spaces
contained in each carpark.

To calculate the number of spaces in the carpark:

Note: Calculation of the number of spaces should be performed at the end of the project so the below
steps will have to be completed only once. Otherwise, Steps 2 through 4 will have to be completed for
each lot. Calculating the number of parking spaces requires the polygon areas to have been calculated
first.

1. Open the Field Calculator
a. Right-click on the top of the “Num_Spaces” column.
b. Select “Field Calculator” from the drop-down menu.
2. Inthe “Calc =” box and enter the equation: ([Area] * 2/3) / 11.52.

Note: This equation is derived from the fact that about 2/3 of a standard carpark is filled with
parking spaces while the extra 1/3 is turning and driving area, and the size of a standard parking
spotis 11.52m?,
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Field Calculator X

Parser
(®) VB Script (O python
Fields: Type: Functions:
FID ’ (®) Number :z: (( ))
Shape Osti Cos ()
id tring Exp ()
O 0
Num_Spaces
- Log ()
Sin()
Sar ()
Tan ()
[Jshow Codeblock <[] [+][=][=
Num_Spaces = /
( [Area] *2/3) f 11.52]
About calculating fields Clear I S

Figure 42: Field Calculator Window

3. Click “Ok”. A box appear that says, “Calculating records ...”. This process will take a few minutes.
Once the box closes the column will be filled with the number of spaces.

7.7 RECORD OTHER NOTES
Sometimes you may want to make clarifying notes, point out a feature of interest, or make some other
comment on a specific feature of a carpark.

To record other notes:

1. Add any notes you may have in the “Notes” field.
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8 CREATE A LAYER PACKAGE

Turning the contents of your Shapefile folder into a Layer Package is the easiest way to package and
transfer Shapefile data.

To create a Layer Package:
1. Add a Layer Description.

Note: ArcGIS will not let you save a Shapefile as a Layer Package until you have given it a
description.

a. Right click the name of the Shapefile you would like to create a Layer Package from.
b. Select “Properties...” from the drop-down menu. The Layer Properties window opens.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DBE@6 L ABx (oo (d-tw V[ EFERE e
Q@i e NH-T KO BILZNMDROR

Editor~ | » P 40 S0 R0 N I B e I

o)

=l =/ Google Maps English
=] New_Shapefile
|

Copy
Remove

[ Google Streetmap| y¢
Google Hybrid
=] Basemap g
Google Satellit: Joins and Relates »

Open Attribute Table

> Zoom To Layer
Loo To Make Visible

Visible Scale Range » 5

Use Symbol Levels

Selection >

Label Features

Edit Features >

%g  Convert Features to Graphics...
Convert Symbology to Representation...
Data

<> Save As LayerFile...

6\/ Create Layer Package...

Layer Properties

Display the properties of this layer

Figure 43: Open Layer Properties Window

c. Add an appropriate Layer Description in the Description box.
Optional: Add your name or initials to the Credits box.
d. Click “OK”. The Layer Properties window closes.
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2.

| General Source Selection Display Symbology Fields Defintion Query Labels Joins & Relates Time  HTML Popup

Layer Mame: Warcester_PNRParking / | Visible
Description: PMR. Carparks in Worcester LUK
Credits: |RL /

Scale Range
You can specify the range of scales at which this layer will be shown:

(®) Show layer at all scales

(_) Don't show layer when zoomed:

Out beyond: | <Mone: {minimum scale)

In beyond: <Mone: {maximum scale) i z

QK Cancel Apply

Figure 44: Layer Properties Window

Open the Layer Package window for a selected Shapefile.
a. Right click the name of the Shapefile you would like to create a Layer Package from.
b. Select “Create Layer Package...” from the drop-down menu. The Layer Package window
opens.

32|Page



File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DEES L HB x |9 | b -|[11000 = =R ]
QA e -0 K@/ B2 NDL TR
L Editor=| (v Mo | 2 gt Ll INE i

: 1

8884
= =/ Google Maps English
= New_Shapefile

]
=] Worcester PNRParking s .
O Copy
O Google Streetmap X Remove

Google Hybrid
g Basegmapy : & Open Attribute Table
Google Satellite Joins and Relates »

> Zoom To Layer

Zoom To Make Visible

Visible Scale Range >
Use Symbol Levels

Selection N
Label Features

Edit Features >

37 Convert Features to Graphics...
Convert Symbology to Representation...
Data >

<> Save As Layer File... /

|@ Create Layer Package... V '

Properties...

B Create Layer Package

Create a layer package from this
layer and data.

Figure 45: Open Layer Package Window

3. Add an Item Description.
a. Click the Item Description tab on the left of the window.
b. Add an appropriate summary in the Summary box.
c. Add appropriate tags in the Tag box.
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Layer Package

X

 Analyze > Share ()

Layer Package

Item Description /

Additional Files

Item Descripti 0/
Summary (required):

PMR. Carparks in Worcester UK

Tags (required): /

Waorcester UK Carparks

Choose Your Tags...

Description:

PMR. Carparks in Worcester Uk]

Access and Use Constraints:

Credits:

|RL

4. Save the Layer Package.

Figure 46: Layer Package Window

a. Click the Layer Package tab on the left of the window.

b. Make sure the “Save package to file” option is selected.

c. Click the =, icon to browse for a save location. The Create Layer Package window

opens.
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Layer Package

—

 Bralyze > Share ()

Layer Package ‘

Item Description

Layer Package

Induded Layer(s)
q@“\'\u'orceshtar_P!\lRParking

Additional Files

\ Worcester_PNRParking

(®) Save package to file

(O Upload package to my ArcGIS Online account

|C:\,L.lsers\,Owner\,Documents\,IQP\,Mapping\'\forcesher\\'\u'orceshe| B. /

[rackage schema only

About creating a layer package

[ indude Enterprise Geodatabase data instead of referendng the data

Figure 47: Save Location for Layer Package

Choose a save location.

b. Set a File name.
Click “Save”. The Layer Package is saved to your chosen destination.

Q Create Layer Package bt
Savein: | MappingWaorcester “ | (€] ?‘ o | @
* Name Date modified Type
) Calibration 4/5/2021 &:46 PM File fe
Quick access i Calibration_1_RL_Project1 4/13/2021 10:53 PM ArcGl
- ‘G-’Municipal Lots 3/30/2021 10:34 PM ArcGl
L;-’RL_Check_MM 4/11/2021 7:45 PM ArcGl
Desktop & WorcesterParkingLots2 4/11/2021 429 PM ArcGl
= G-’Zones 3/30/2021 7:33 PM ArcGl
|
Libraries
This PC
< \ >
Metw
File name: Norcester PNRParking V| I Save
Save as type: Layer Package ~ Cancel

35|Page



9 MERGE LAYER PACKAGES

1. Once all of the layers you would like to merge are added to your project, navigate to the search
menu in the standard toolbar.

Q Worcester.mxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows
D s B x & - [1:1500 VI @@
RAFNQ 252« » M- RO BIMADS & 5

J

Figure 48. Open the Search Menu.

2. Inthe search field, type “Merge”. Then select the Merge (Data Management) tool.

Search X
@ % & O =~ Local Search v
ALL Mazs Rara 20a!3 imases

IMergq

“,, Merge (Data Management} :
Combines multiple input datasets into a si,

toclboxes\system tociboxes\data manage...

~, Merge Divided Roads (Cartography) (T...
Generates single-line road features in plac...

toolboxes\system toolboxes\cartography t...

Figure 49. Search “Merge”

3. Inthe Merge (Data Management) tool, select the layers that you would like to merge together.

"\-, Merge - O 3
Input Datasets
| oZonen Parking Lots +
< »Zone & Parking Lots
<" Zone 2 Parking Lots x
.

Figure 50: Select Layers to Merge

4. Give the merged layer a name and location. Then, verify that the correct fields from each layer
are being combined. If the fields from each layer have the same name, this should be done
automatically.
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Output Dataset

| CiWsersjoshuaDouments\AreGIS\Default.gdb\Zone0ParkingLots_Merge1

Field Map (optional)
Id (Long)
Area (Double)
Perimeter (Double)
Mear (Text)
i i-Zone 0 Parking Lots.Mear
i Zone & Parking Lots.Mear
i~ Fone 2 Parking Lots.Near (Text)
[+ Roads (Text)
[+ Use_Class (Text)
[+ Other_Mote (Text)
[+- Spaces (Double)

SOy O s W

Figure 51: Output Dataset Window

b 4

- =

5. When complete, press “OK”. Once Arc has finished merging your layers, the new layer should be

added to your project.

OK Cancel Environments. ..

Show Help > >

Figure 52: Click "Ok"
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10 HELPFUL HINTS AND TROUBLESHOOTING

If you would like some hints to make using ArcGIS a better experience or run into problems, check here.

10.1 CHANGE POLYGON APPEARANCE

It can be helpful to change a polygon’s appearance to tell different layers apart or make a single layer
easier to see. The polygon fill can be made translucent, both the fill and outline colors can be changed,
and the outline width can be increased or decreased.

To make a polygon translucent:

1. Add the Effects toolbar to your workspace.
a. Click customize.
b. Hover over “Toolbars” from the drop-down menu.
c. Select “Effects” From the secondary drop-down menu.

3D Analyst

Customize | Window Advanced Editing
| Toolbars > Animation
Extensions... ArcScan
Add-In Manager... C0Go
Customize Mode... Data Driven Pages
Style Manager... Data Frame Tools
S Distributed Geodatabase
ArcMap Options...
Draw

Edit Vertices /
7‘ Editor
M Effects ‘

Figure 53: Add the Effects Toolbar to your Workspace

2. Inthe Effects toolbar, select the layer that you would like to make translucent.

H’> Municipal Lots
.. 4> WorcesterCarParks

B unicipal Lot

e & Zonel Parking Lots A Crea
i &> Zoneb Parking Lots
i..4&>» Zone 2 Parking Lots

Figure 54: Select the Layer that you would like to make Transparent
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3. Select Transparency, then adjust the transparency slider as needed.

{€ Municipal Lots > D B ransparency ' 150 = E

Editor~

Figure 55: Transparency Slider

To change a polygon’s fill, outline color or outline width:

1. Click the colored box under the name of the Shapefile’s polygon properties you want to change.

The Symbol Selector window opens.

File Edit View Bookmarks Insert Selection
N2 ES B x|oc b
BEE@ il e R T K
Editor -
Table Of Contents T X
EEELYE

= = Google Maps English
=) Mew_Shapefile

c
=] Worcespp#®TIRParking

o

[ Google Streetmap
Google Hybrid
= Basemap
Google Satellite

Figure 56: Select the Shapefile's Polygon to Change its Appearance

2. Change your desired properties.
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Symbol Selector
Current Symbal

Type here to search s

Search: (®) All Styles (O Referenced Styles
ESRI "~
Green Blue Sun Hollow Lake A Morefill colors can
Fil Color: - be found here.
Outline Width: | 200 == ]
Change the outline
Rose Beige Yellow Olive Green Outline Color: ‘ width and color.
Click one of the squares
to change the fill color or Edit Symbol...
“ade choose a pattern instead. Violet Save As... Reset
Grey QOrange Coral Pink Tan
Lt Orange Med Green Med Yellow 100 Year Flood 500 Year Flood
Cverlay COverlay
¥ T T
% 7 7,
A e -/ Style References...
Potential Flood Biohazard Chemical Radiation Poison Overlay
Querlay Qverlay Querlay Qverlay ] | QK | Cancel

Figure 57: Symbol Selector Window

3. Click “Okay”. The Symbol Selector window closes and the polygons in the Shapefile
automatically update their appearance.
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10.2 EDIT A POLYGON’S SHAPE

If you draw a polygon incorrectly, it is often easier to edit the polygon rather than delete and redraw the
polygon. Single polygon vertices can be modified, added, or deleted. Polygon’s can also be reshaped and
cut.

To edit a vertex:

1. Select the polygon you would like to edit either by clicking the polygon itself on the map or by
clicking the attribute table line which corresponds to your chosen polygon.

2. Onthe Editor Toolbar, Click the Edit Vertices button ( N ). The Edit Vertices toolbar appears if
not already open.

Editor - [[ | * - [k 2 2 BERE

Figure 58: Edit Vertices Button

3. Modify, add, or delete a vertex.

[>]pe b= 2118 £

Modify Sketch Vertices/

Select vertices and modify
segments. Drag vertices and

segments to move and edit them. a0 vorten Delete Vertex

Right-click to show a menu Delete a vertex. Click a vertex to
containing commands to edit Add avertex to a segment atthe  delete it or drag a box to delete
vertices and segments, location you click. multiple vertices at once.

Figure 59: Modify, Add, or Delete a Vertex

a. Click the appropriate button: Modify Sketch Vertices, Add Vertex, Delete Vertex.
b. Hover over the button in ArcGIS to see the instructional text for the button.
c. Follow the instructional text to edit the vertex.

To reshape a polygon:

1. Select the polygon you would like to edit either by clicking the polygon itself on the map or by
clicking the attribute table line which corresponds to your chosen polygon.

2. On the Editor Toolbar, Click the Reshape Feature Tool button (| H:z ).

editor-| » M |[Z] e 412 0 e 2 2 BRI E

Figure 60: Reshape Feature Tool Button
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3. Hover over the button in ArcGIS to see the instructional text for the button.
4. Follow the instructional text to edit the polygon.

Reshape Feature Tool

Reshape a line or polygon by
constructing a sketch over a
selected feature. The feature takes
the shape of the sketch from the
first place the sketch intersects the
feature to the last.

Figure 61: Reshape Feature Tool Instructional Text

To cut a polygon:

1. Select the polygon you would like to edit either by clicking the polygon itself on the map or by
clicking the attribute table line which corresponds to your chosen polygon.

2. On the Editor Toolbar, Click the Reshape Feature Tool button (| H: ).
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Figure 62: Cut Polygons Tool Button

3. Hover over the button in ArcGIS to see the instructional text for the button.
4. Follow the instructional text to edit the polygon.

Cut Polygons Tool

Split one or more selected
polygons based on a line you
draw.

Figure 63: Cut Polygons Tool Instructional Text

42 |Page



10.3 SHOw OR HIDE LAYERS
Sometimes you may not want to see all the layers at once. Layers include Shapefiles and Basemaps.

To hide a layer:

1. Click the checkmark ([¥]) symbol at the left of the layer name. The layer disappears from the
map and the checkmark disappears.
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Figure 64: Hide a Layer

To show a hidden layer:

1. Click the empty box ([J) symbol at the left of the layer name. The layer appears and a checkmark

fills the box.
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Figure 65: Show a Layer
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10.4 OPEN THE TABLE OF CONTENTS OR CATALOG

The Table of Contents and Catalog both open automatically with ArcGIS. However, if you accidentally
close them, they are easily reopened.

To open the Table of Contents or Catalog:

1. Click “Windows”.
2. Select “Table of Contents” or “Catalog” from the drop-down menu.
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Figure 66: Open the Table of Contents or Catalog
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