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|. Active Routes Visualization Tool Overview

Many communities across the country seek to improve their livability, health, and economy by promoting
more walking and bicycling. One of the most successful ways to do this is by creating safe, enjoyable,

and continuous routes through a community that connect people with their everyday destinations.

The Active Routes Visualization (ARV) Tool is a flexible Python-based custom ArcGIS toolbox that
uses community data to forecast potential active walking and bicycling travel demand between

homes and everyday destinations to identify these active routes.

The tool can be used by communities of any size, including rural and urban environments, and operates
from readily available data for every community in the United States. The tool requires access to and a

basic understanding of ArcGIS software.

The ARV Tool generates a planning-map that highlights the roadways and routes that would most
likely support walking and biking between homes and everyday destinations in the community.
This map is intended to be used by community coalitions, regional planners, and city engineers to identify
routes that can be improved, promoted, and connected. It is likely that coalitions may find that the routes
suggested by the Tool accurately reflect the corridors where the community already walks or bikes. Itis
equally likely that coalitions may find that the community prefers parallel routes to those suggested by
the Tool, due to avoiding high vehicular volumes, busy crossings, or high conflicting speeds. Both results
are positive, as they provide decision-makers with data for selecting active routes to plan and promote.
The tool is meant to start data-driven discussions about the best ways to spend our time, energy and
funds to support active routes to everyday destinations and ultimately improve our communities’ quality

of life.

The Active Routes Visualization Tool was developed by Department of Civil Engineering and The
Alabama Cooperative Extension Office at Auburn University, through support from the Centers for
Disease Control Division of Nutrition, Physical Activity and Obesity (DNPAO) High Obesity Program
(HOP).

Questions or suggestions may be directed to Jeff LaMondia at jlamondia@auburn.edu
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Il. How to Use This Guide

The ARV Tool generates a planning-map that highlights the roadways and routes that would most likely
support walking and biking between homes and everyday destinations in the community. Our goal was
for the ARV Tool to be as easy to implement as possible, and this User Guide will walk you through

each step of the process.

First, REVIEW Section lll to learn software, hardware, and experience is needed to run the tool,
Section 1V to learn what files are part of the zip file you downloaded, and Section V to learn about the
six files needed to run the tool, some of which are provided and others need to be generated for your

community.

Next, FOLLOW the directions in Section VI to generate the files you need to describe your community,
Section VII to correctly install and run the tool in ArcMap, and Section VIl to generate a map that you

can share with your local decision makers.

Finally, LEARN about the details of how the ARV Tools in Section IX and the files that are

generated/stored on your computer each time you run to Tool in Section X.
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|Il. Getting Ready to Use the ARV Tool

We’re excited you want to use the tool to improve your community! First, let's check to make sure you
have everything you need to successfully run the tool. Here are the requirements you need to run the

tool:

e Software:
o ESRI ArcMap 10.7 or newer, with the Network Analyst extension

o Microsoft Excel

e Hardware:
o PC desktop or laptop with at least a 2.10 GHz processor and 6.00 GB of RAM

o The ability to access the internet

e Experience:
o Basic understanding of ArcMap software
o Basic understanding of Excel and CSV files
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IV. What's Included in the Download

There are four files included in the Zip File you downloaded:

ARV Tool User Guide.pdf
This document includes an overview of the tool with step by step

instructions on installing, running, and using the ARV tool.

ARVToolbox.pyt
This python code file installs and runs the ARV Tool.

Do not alter this file.

RouteSetup.xml
This support file stores the preliminary object type data from

which the analysis network is built. Do not alter this file.

MapFormat.lyr

This ArcGIS layer file stores display properties that are used to

OO

format the final ARV Map results. Do not alter this file.
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V. Data Requirements

The ARV Tool requires the following six files in order to run correctly.

Neighborhoods

Neighborhoods
Characteristics

Everyday
Destinations

RouteSetup

MapFormat

Shapefile

NIEPEE

Purpose: This file defines the roadways and pathways residents may use to
travel around the community

File Type: This file MUST be a polyline .shp file

File Name: You may name this file whatever you wish

Required Variables: The file requires three variables with specific names,
provided by the original source

Easy-Source: The file is downloaded from the Census website

Creation Instructions: See Section VI in the User Guide

Purpose: This file defines the neighborhoods, as zones, in the community

File Type: This file MUST be a polygon .shp file

File Name: You may name this file whatever you wish

Required Variables: The file requires one variable with a specific name, provided by the original
source

Easy-Source: The file is downloaded from the Census website

Creation Instructions: See Section VI in the User Guide

Purpose: This file provides household information for each neighborhood in the community

File Type: This file MUST be an Excel .xIxs/.xls file

File Name: You may name this file whatever you wish

Required Variables: The file requires a set of variables with specific names, provided by the
original source

Easy-Source: The file is downloaded from the Census website

Creation Instructions: See Section VI in the User Guide

Purpose: This file provides information on the amount of activity you would expect for each
neighborhood in the community

File Type: This file MUST be an Excel .csv file

File Name: You may name this file whatever you wish

Required Variables: The file requires a set of variables with specific names and values, some of
the values are described in the user guide

Easy-Source: The file is created by the user; information and formatting is required by the user

Creation Instructions: See Section VI in the User Guide

Purpose: This file is a template the tool works from to create the network
and calculate the routes between the different neighborhoods

File Name: RouteSetup.xml

Easy-Source: This file is provided in the download and should not be edited

Purpose: This file is a template the tool works from to generate the
color-coded final map of prioritized routes

File Name: MapFormat.lyr

Easy-Source: This file is provided in the download and should not be edited

Active Routes Visualization Tool




VI. How to Gather Your Data

>> Step 1: Create the Roadway Shapefile

a. Go tothe US Census Tiger/Line website to download the roadway shapefile:

https://www.census.gov/cgi-bin/geo/shapefiles/index.php

b. Select ‘2019’ year, select ‘Roads’ layer type, and click ‘Submit’

Select the vear and laver yvou are interested in from the dropdown menus
below and click "Submit” for a list of the available geographic areas.

Select year

Select a layer type |Roads v

c. Under the All Roads heading: select your State, select your County, and click ‘Download’

Primary Roads

Download national file

Primary and Secondary Roads

Select a State: | Alabama ~ | Download
All Roads

Select a State: | Alabama v

Select a County: | Autauga County hd

Download

10 Active Routes Visualization Tool User Guide



d. Save the Roads file
e You may name this file whatever you wish
e This file MUST contain the following variables:
o FID ... Feature ID
o LINEARID ... Feature Road Identifier
o FULLNAME ... Road Name
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>> Step 2: Create the Neighborhoods Shapefile

a. Gotothe U.S. Census Tiger/Line website to download the neighborhoods shapefile
(Note: This is the same website from the previous step):

https://www.census.gov/cgi-bin/geo/shapefiles/index.php

b. Select ‘2019’ year, select ‘Blocks’ layer type, and click ‘Submit’

Select the vear and laver yvou are interested in from the dropdown menus
below and click "Submit” for a list of the available geographic areas.

Select vear

Select a layer type |Blocks ~

Submit

c. Under the Blocks (2010) heading: select your State and click ‘Download’

Block (2010)

Select a State: | Alabama v | Download

d. Save the Neighborhoods file
e You may name this file whatever you wish
e This file MUST contain the following variables:
o FID ... Feature ID
o GEOID10 ... Feature Block Identifier
o NAME10 ... Block Name
o NOTE: The tool can handle up to 500 zones/neighborhoods
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>> Step 3: Create the Neighborhoods Characteristics Table
a. Gotothe U.S. Census website to download the 2010 neighborhoods characteristics table:

https://data.census.gov/cedsci/

b. Inthe Search Box: type ‘H16: Tenure by Household Size’ and click ‘Search’

Explore Census Data -

The Census Bureau is the leading source of quality data about the nation's people and
economy.

Q, H16: TENURE BY HOUSEHOLD SIZE X

Advanced Search

c. Click the Geographies icon to choose your neighborhood location

Search [ Tables / H16

(ENURE BY HOUSEHOLD SIZE

Survey/Program: Decennial Census  Universe: Occupied housing units  TablelD: H16  Product: 2010: DEC Summary File T

B & ) = B F 2= o 28
Data Motes Selections| Geographies |Years Topic Survey Code Hide Filter Sort Transpose Table
v Total:

w Owner occupied:
1-person household

2-person household
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https://data.census.gov/cedsci/table?q=H16%3A%20TENURE%20BY%20HOUSEHOLD%20SIZE&tid=DECENNIALSF12010.H16&vintage=2018&hidePreview=true

d. Inthe Dropdown Window: select ‘Block’, select your State, select your County, select ‘All

Blocks’ in your county and state, select ‘Close’

<arch / Tables / H16
£NURE BY HOUSEHOLD SIZE
Survey/Program: Decennial Census ~ Universe: Occupied housing units  TablelD: H16  Product: 2010: DEC Summary File 1«

| B 4 @ @ B B = | % £ n
Data Notes Selections 1Geography Years Topic Survey Code Hide Filte 1 Transpose Table Margin of Emo Restore Layout Download FPrint  Share More
GEOGRAPHY WITHIN (STATE) Q WITHIN (COUNTY) Q WITHIN (TRACT) Q
Show Summary Levels Alabama - Autauga County, Alabama - All Blocks in Lee County in =
. Alabama
Mation Alaska Baldwin County, Alabama
Census Tract 402, Lee County,
| Region Arizona Barbour County, Alabama Alabama
Division Arkansas Bibb County, Alabama Census Tract 403, Lee County,
State california Blount County, Alabama Alabama
County Colorado Bullock County, Alabama Census Tract 404, Lee County,
Alabama
Tract Connecticut Butler County, Alabama
Census Tract 405, Lee County,

Selected Geographies: Al Blocks in Lee County in Alabama €3 CLEAR GEOGRAPHIES W

e. Click the Download icon to save your table in .csv format

amary File 1 s

£H n aoo
Transpose Table  Margin of Ero Restore Layout Download |F E More
WITHIN (COUNTY) Q, WITHIN (TRACT) Q,
Autauga County, Alabama . % All Blocks in Lee County in .
Alabama

Baldwin County, Alabama
Census Tract 402, Lee County,

Barbour County, Alabama Alabama
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f. Navigate to the saved .csv file and open the file in Excel

g. Modify the file:

e Delete Row 2
e Delete Column B
T7 = I
A B 8 D E F G H | ] K L M N (o] P Q R s
GEO_IO) NAME [JHO16017 HO16001 H016002 HO16003 HO016004 HO16005 HO16006 HO16007 HO16008 HO16009 HO16010 HO16011 HO16012 HO016013 HO16014 HO16015 HO16016
1
|12_id Geograph Jotal!!Rer Total Total!!OwTutaI!!OwTutal‘.‘.OWTctal‘.'.OwTutall!OwTutal!!OwTutaI‘.‘.OwTctel‘.‘.OwTctal'.'.RerTotal!!RerTutaI!‘.RerTutal‘.‘.RerTctal‘.'.RarTutal!!RerTutaI!!ReI
TTOUUOOOYT BTGCK T01T T T 10, 5 L) 15 7 T T T T 5 3 3 E] T Iy
4 10000000 Block 1022 0 52 12 2 9 1 o o o 0 40 14 13 9 3 1 o
5 |1000000§¢ Block 1023 0 41 12 4 3 4 1 o o 0 29 10 9 5 4 1 0
6 100000098 Block 401% 0 174 14 5 6 3 o 0 0 0 160 86 54 17 1 2
. ‘ ’
e In Column A: Delete the ‘# # # # # # # US’ at the start of each of the GEOIDs

o Example: 1000000U§010010201001006) ===)  10010201001006
o HINT: Consider using function

h. Save the Neighborhood Characteristics Table

You may name this file whatever you wish

This file MUST be saved in Excel format (.xls / .xIsx)
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>> Step 4: Create the Everyday Destinations Table

a. Make a list of every important everyday destination in your community. These should be
locations where community members might work, shop, exercise, and complete errands on a

typical day. Be as thorough as possible. Categories to consider are:

Everyday Destination Type Code
Park / Playground 20
School / Day Care 15

Grocery / Convenience Store 10

Non-Food Shopping 10
Office / Work Site 5
Restaurant / Bar 5

Gym / Exercise Location 5
Government / Public Works 5

Codes for each destination type range from 5 to 20, and they are meant to characterize the
importance of providing walking and cycling access to that destination type. Destinations with
scores of 5 indicate some walking and cycling access is important it is not the highest priority
whereas scores of 20 indicate that access to this destination is the highest priority for the

community. You may update these codes based on your community’s needs.

b. For each destination, use Google Maps to record the latitude and longitude of its location

c. Create a new .csv file in Excel
¢ You may name this file whatever you wish

e This file MUST be saved in comma delimited format (.csv)

d. Add the following words to the first row, exactly as written:
e NAME (in Column A)
e LAT (in Column B)
e LON (in Column C)
e CODE (in Column D)
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e. Type the information for each of your everyday destinations into the spreadsheet, with your
name of the location (NAME), the latitude (LAT), the longitude (LON), and the corresponding
code from the table in step a. Please note that the NAME column is not used in the analysis
and is only there to help you keep track of these everyday destinations so use whatever naming

system makes the most sense to you

f. Save your file
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VII. How to Run the Tool

Follow these eight steps to successfully run the ARV Tool.

>> STEP 1: Confirm System Requirements

a. Verify your computer meet the minimum capacity requirements

e 2.10 GHz processor

e 6.00 GB of RAM
b. You need ArcMap version 10.7 or higher installed on your computer
c. You need a valid ArcGIS Network Analyst extension license

>> STEP 2: Setup the ArcMap Waorkspace

Download and unzip the ARV Tool folder

Open ArcMap from your computer

On the standard toolbar, click the Add Data icon

Add your Roadway shapefile and Neighborhoods shapefile to the ArcMap data view

a0 o w

<+ndard =
=Y IR B x| =2 | & 1315827 vm@[g@m

>> STEP 3: Install the ARV Tool

a. On the standard toolbar, click ArcToolbox icon

snda.d _________________________________ + =
EI=Y - IR B x|=o ~ & |[1315827 v[;]@ﬁ]rﬂﬁm
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b. Right click on ‘ArcToolbox’, click on ‘Add Toolbox...’

arcToolbox o x
] ivcToobos)
@ 3D Anal{ & _Add Toolbox...
@ Analysis %5 Environments...
Q Cartogrs .
« | Hide Locked Tocl
“ Cl:umrers ide Locked Tocols
“ Data Int Save Settings 3
@ Data Ma Load Settings b
“ Editing Tooms
c. Click on the New Folder Connection icon
¢ Navigate to the ARV Tool Folder and click ‘Accept’
Jd Toolbox >
Look in: 5] Home - Documents\ArcGIS | ‘Eﬁ L_a| ﬁ "| E| ) [ &
Mame Type &
B Home - Documents\ArcGIS Falder
EdFolder Connections Felder Connections
ﬁTﬂDIbees Toolboxes Folder
{7l Database Servers Database Servers
5l Database Connections Database Connections Folder
FEGIS Servers 15 Servers Folder
{5 My Hosted Services My Hosted Services
[ Ready-To-Use Services Ready-To-Use Services
p?'—r__.l.:__l’_-__._l.:.__ T et e T e e bt e Tl R
Mame: || | I Open
Show of type: | roolboxes o Cancel

d. Select ‘ARV Toolbox.pyt’ and click ‘Open’

Active Routes Visualization Tool User Guide
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>> STEP 4: Open the ARV Tool

a. From the ArcToolbox Window, expand the ARV Tool, and double click on ARV Tool script

ArcToolbox 1 x
B ArcToolbox
©3 30 Analyst Tools

= BB ARV Tool
5 ARV Tool

artography lools

Q Conversion Tools

>> STEP 5: Select the Appropriate Files

a. Add each file as indicated in the ARV input window
e Choose these files from those already in the Data View from the drop-down menu:
o Roadway Shapefile and Neighborhoods Shapefile
¢ Navigate to these files you previously created:
o Neighborhoods Characteristics Table and Everyday Destinations Table
¢ Navigate to these files you previously downloaded:
o RouteSetup.xml and MapFormat.lyr

ARV Tool

% Select Your Roadway Shapefile

| =l e
% Select Your Neighborhoods Shapefile

| R
% Select Your Neighborhoods Characteristics Table
% Select Your Everyday Destinations Table
% Select the RouteSetup- File
% Select the MapFormat- File

| =l e
% Select Folder to Save Results

oK Cancel Environments. .. << Hide Help
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>> STEP 6: Run and Monitor the ARV Tool

Click ‘OK’ on the input window to run the ARV Tool

Keep track of the progress on the ARV Tool analysis window
e There are six messages that will appear in the window as each step is completed
e The tool will be complete when the dialogue box reads:
o “Completed script Active Route Tool”
Click ‘Close’ when the analysis is completed

If any error occurs, there will be a message in the window to notify the user

Completed Close

<< Details

[ close this dialog when completed successfully

Executing: Active_ Route Tool TestRoads TestBlocks "C:\Users\Fernando Corderc\OneDrive - Auburn University\Summer 2020\Active
Route Tool - Continue from Spring 2019\Tool Finall\Data.xlsx" "C:\Users‘\Fernando Cordero\OneDrive - Auburn University\Summer
2020\Active Route Tool - Continue from Spring 2019\Tool Final\Active Route Visualization Tool\Route Template.xml"™ "C:\Users
\Fernando Cordero\OneDrive - Auburn University\Summer 2020\Active Route Tool - Continue from Spring 2015%\Tool Finall\Active
Route Visualization Tool\Simbology Template.lyr"™ "C:\Users\Fernando Cordero\CneDrive - Auburn University\Summer 2020\Active
Route Tool - Continue from Spring 2019%Tool Finall\Results\Test3"

Start Time: Wed Jun 10 12:45:37 2020

Running script Active_ Route_Tool...

Community Data Processed (Step 1 of € Complete)

Roadway Network File Created (Step 2 of € Complete)

Active Routes to Everyday Destinations Identified (Step 3 of € Complete)
Active Trip Volumes Calculated (Step 4 of & Complete)

Active Trip Volumes Assigned to Rctive Routes (Step 5 of 6 Complete)
Final Weighted Rctive Routes Map Generated (Step € of 6 Complete)

Completed script Active Route Tool...
Succeeded at Wed Jun 10 12:50:55 2020 (Elapsed Time: 1 minutes 18 seconds)

Active Routes Visualization Tool User Guide
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>> STEP 7: Review the Map Results

a. Locate the new created ‘TraversedEdges’ layer, which shows the final weighted active routes in
the community, in the ArcMap data view
b. Review the color scale for the ‘TraversedEdges’ layer:
o Light blue indicates lower volumes of active trips on that segment
o Dark blue indicates higher volumes of active trips on that segment

¢ No color indicates that no active trips used that segment

>> STEP 8: Save ARV Results as an ArcMap Document (*.mxd)

a. Click on the ‘File’ dropdown menu at the top of the ArcMap window
b. Click ‘Save As’, and choose a name and location for the document
¢ Itis recommended to save the file in the ARV tool output folder

c. Click ‘Save’
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VIIl. How to Use the Active Routes Visualization Map

Follow these three steps to successfully print your Active Routes Visualization Map.

>> STEP 1: Add Roadway Names to the Map

Right-click on your Roadway layer in the Table of Contents and click Properties
In the Layer Properties windows, click on Labels

Check the ‘Label features in the layer’ box

Make sure the layer field ‘FULLNAME’ is selected in Label Field

Click ‘Apply’, click ‘Accept’, and close the window to have the road names appear

® 2 0o T 9o

Froperties

General Source Selection Display Symbology Fields  Definition Query |Labels | Joins & Relates  Time

Label features in this layer

Method: Label all the features the same way w

All features will be labeled using the options specified.

Text String
Label Field: FULLMAME w | Expression...
Text Symbaol
G JE ]
AaBbYyZz

H-8 7 U Symbal ...

Cther Options Pre-defined Label Style
Placement Properties... Scale Range... Label Styles. ..
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>> STEP 2: Set the Map Symbology

Double-click on your Roadway layer symbol in the Table of Contents
b. Inthe Symbol Selector window, click on the Color box
c. Choose your preferred color and click ‘Ok’
e |tis recommended to use ‘Gray 40%’ color for strong contrast
d. Double-click on your Neighborhoods layer symbol in the Table of Contents
e. Inthe Symbol Selector window, click on the Fill Color box
f. Choose your preferred color and click ‘Ok’

o ltis recommended to use ‘Gray 30%’ color for strong contrast

aol Selector e I ] ;:u: -
work Analyst = | [Ep
Type here to search V| a 2 EE Current Symbol | b H
Search: (@) all Styles () Referenced Styles
ESRI ~
| — —————

Highway Highway Ramp  Expressway

Color: . | =

width: | Ne Color |

OOO000OO0OOO0O0O &= = =
Expressway  Major Road  Arterial Street - OEECOOODE D EEEE
Ramp OEEEFEEEEEE
Saveds.. I HENBECEENEENENEN
HEEEEEEEEEER

Collector Street  Residential Railroad EEEEEEEEEEE
Street HENN

—

EEO
EECO
EECOE
EEON
EEEN
EEEN
EEN
EENE
EEN

River Boundary, Boundary,
Mational State Mare Colors...

Style Retererces...

Y] oK Cancel I
pod|Dr
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>> STEP 3: Print the ARV Map Results

a. Navigate to the Layout View to generate the print-version of your map

|
fafa o v <

a. Format the map, including adding different elements for presentation, as needed
b. At a minimum, format the legend and add to the map:
o Change the ‘TraversedEdge’ layer name to ‘Active Routes’
¢ Change the five Volume classes in Active Routes from numbers to:
o Highest Preference for Active Travel (Darkest Blue)
o Higher Preference for Active Travel
o Some Preference for Active Travel
o Lower Preference for Active Travel
o Lowest Preference for Active Travel (Lightest Blue)
e Change your Roadway Shapefile layer name to ‘Community Roads’
o Change your Neighborhood Characteristics Shapefile’ layer name to ‘Community
Neighborhoods’

c. Inthe File dropdown menu, click Export Map and save a PDF of your map

Spencer Atk
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|X. How the ARV Tool Works

The ARV Tool forecasts potential bicycling travel demand (and by association, shorter walking trips)
between homes and everyday destinations as well as identifies the most used routes through a series of
six steps. These steps mimic the four-step travel demand forecasting process (albeit focused specifically
on bicycle demand), commonly used in transportation planning. In this description the terms

‘neighborhood’ and ‘zone’ are used interchangeably.

>> STEP 1: Processing Community Data

This step has two objectives: a) calculate the total number of trips generated from each neighborhood

zone and b) calculate the total number of trips attracted to each neighborhood zone.

First, the productions are calculated using a trip generation rate table, developed from 117,222 nationally-
representative household records from the 2017 National Household Travel Survey. Households were
classified by household size and whether the home was owned/rented, and the average number of daily

trips by bicycle for households in each category were calculated. The final trip rate table is:

Average Number of Daily Bicycle Trips

Household Size Home - Owned Home - Rented
1 Person 0.07 0.16
2 Person 0.09 0.21
3 Person 0.16 0.26
4 Person 0.23 0.28
5 Person 0.31 0.36
6 Person 0.27 0.28
7+ Person 0.30 0.50
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The ‘Neighborhood Characteristics Table’ file appropriately contains counts of the number of households
that fall in each household size/ ownership category for each zone. The total bicycle trips produced from
each zone is calculated by multiplying the number of households of each type by the corresponding

production rate, using the following equation:

N
Pn:ZRiXHin
n=1

where P, are the number of bicycle trips produced from zone n, R; is the rate of daily bicycle trips taken
by households of type i and H;, are the number of households in zone n of type i. These values are

scaled up by 100 times to capture appropriate variations in relatively small trip volumes.

Next, the number of trips attracted to each zone are calculated using the scores for destinations input by
the user in the ‘Everyday Destinations Table’. In this table, the user scored each destination based on
how much they'd like citizens to visit here on a daily basis on a scale from 5 to 20, with 5 representing
the lowest level of interest and 20 representing the highest level of interest. The total attraction score for
each zone is calculated by summing up all the individual destination scores within each zone. It is
important to recognize that the term ‘attractions’ does not imply number of activities in or pleasantness
of an area. Instead, this is a transportation planning term simply describing the number of people entering

a zone for any purpose.

The total number of attractions needs to equal the total number of productions, so the attractions per
zone are calculated through two steps. First, a ‘WeightScore’ is calculated that determines the relative
value of each destination score point in units of number of people traveling in the community on a given
day. If all the attraction score points for the entire community need to match to all the travelers produced

in the community, we calculate this ‘WeightScore’ as:

N N
WeightScore = Z AttractScore,, /[ Z P,

n=1 n=1

where AttractScore,, is the user attraction score for zone n and B, is the number of bicycle trips produced

for zone n, as calculated from the previous step.
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The final number of trips drawn to each zone (4,,) is calculated by multiplying that zone’s attractiveness

score (AttractScore,) by the relative weight of each score point (WeightScore):
A, = AttractScore,, X WeightScore

At the end of Step 1, the tool has calculated the number of bicycle trips leaving each zone and the number

of bicycle trips entering each zone.

>> STEP 2: Creating Roadway Netwaork File

The next goal is to calculate the distances between every pair of zones. In this step, we generate a
ArcMap Roadway Network dataset for the community, which is required to complete these calculations
in ArcMap. This dataset is a ‘smart’ version of the roadway file because it provides information about

segment connections, turning movements, and connections to zones rather than just a list of links.

First, the tool reads the ‘RouteSetup’ dataset file, which is provided in the starting zipfile and contains a
preliminary network template. ArcMap toolbox python functions require this preliminary file, as they are
only able to edit (not create) such a file. Next, the tool recodes the ‘Roadway Shapefile’ entered by the
user into a form that can be read by the network file, including breaking all roads into smaller connecting
links (typically between intersections). Then, the tool edits to ‘RouteSetup’ dataset file to include the lines
representing the roads, points that represent the junctions of the roads, and other attributes for the
community being studied. Finally, the community-specific network dataset is saved as the

‘ActiveRouteNetwork’ file to be used in the next step.
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>> STEP 3: Identifying Active Routes to Everyday Destinations

Once the roadway network dataset is created, the ARV tool uses the ArcGIS Network Analyst extension
to find the shortest routes (in miles) between every pair of zones along the roadway network entered into
the tool. Specifically, the ARV tool does this with the ‘Make Closest Facility Layer’ function.

Initially, the ARV tool takes the user-input ‘Neighborhoods Shapefile’ file and creates two copies to be
used as the ‘Origin’ and ‘Destination’ of each route (saved as points instead of zones). A route is defined
as the shortest path (in miles) between each pair of neighborhoods. The next step consists of the ‘Make
Closest Facility Layer’ ArcGIS Network Analyst function scanning all possible routes between each origin
and each destination. Once the shortest path is found, the ARV tool saves that path in a table of routes
between every pair of zones. This table records: origin zone, destination zone, shortest distance traveled
in miles, and a list of the roadway links traversed along this shortest distance route. The size of this table

is [Number of Zones]?.

>> STEP 4: Calculating Active Trip Volumes

In this step, the tool uses the results from Steps 1 (production and attraction volumes) and 3 (travel
distance between every pair of zones) to calculate the number of trips specifically going between every
pair of zones. This calculation is done using the standard transportation planning gravity model, as
presented in the National Cooperative Highway Research Program (NCHRP) Report 716 “Travel
Demand Forecasting: Parameter and Techniques”:

Aj X [d-_-1'017 x @~0:079 di]-]

Y
T, = P«
l 2 ZA] X [di—j1.017 X 6—0.079 dij]

where T;; is the number of trips traveling from zone i to zone j, P; are the number of trips produced from
zone i, A; are the number of trips attracted to zone j, and d;; is the distance in miles from zone i to zone

j- At the conclusion of Step 4, the tool adds another column to the route table generated at the end of

Step 3: the number of trips along each route between each origin and destination zone.
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>> STEP 5: Assigning Active Trip Volumes to Routes

Finally, the tool restructures the route table into a roadway segment table. In this task, a table of every

roadway segment is created.

The tool works its way through each roadway segment in the community. For each roadway segment,
the tool looks through the route table to determine if each route between zone pairs includes this segment.
If it does, then the volume of people using that route is added to the segment. If the route doesn’t use
that segment, no volume is added. At the end of this review, every segment has a total volume from all
the routes that use it, which is the end goal of the tool. The segments with higher volumes are more
important for active travel to connect homes with everyday destinations. There may be segments with

no volume, meaning that these segments do not support shortest paths to any destination.

>> STEP 6: Generating Final Weighted Active Routes Map

This last step takes the calculated volumes for each roadway segment and formats these results into an
easy-to-interpret map. First, the tool creates a layer of roadway segments that support at least one trip,
called the ‘TraversedEdges’ layer. Second, the tool appends the segment table (with travel volumes on
each segment) to the ‘Traversed Edges’ layer attribute table. Third, the tool identifies and stores the
symbology template (e.g. layer colors, categories, etc.) from the ‘MapSetup’ file. The ‘MapSetup’ file,
provided in the zipfile, provides a specific preset symbology for the weighted active routes line file: five
natural-break categories with a blue-scale color schema. Fourth, this preset symbology is applied to the
‘TraversedEdges’ layer to highlight the hierarchy of roadway segments that support active routes to

everyday destinations in the community. The classes of roadway segments are:

o Highest Preference for Active Travel ... Dark Blue

o Higher Preference for Active Travel ... Medium Dark Blue
o Some Preference for Active Travel ... Medium Blue

o Lower Preference for Active Travel ... Medium Light Blue
o Lowest Preference for Active Travel ... Light Blue

o Not Involved in Active Travel Routes ... Missing

Users are encouraged to format the final map to use in planning and discussions.
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X. Saved Output Files

The ARV Tool creates the BikeTool.gdb geodatabase (stored in the ‘Data’ Folder) to store all the files
required to run the analyses outlined in this guide. This geodatabase is overwritten each time the ARV
Tool is run. The geodatabase includes the following files that may of use or interest when formatting the

final map or running additional active route analyses:

e ActiveRouteNetwork: This is a geodatabase feature dataset. It contains information related to the
network. Inside this file, there is the network dataset, a junctions feature class, and a lines feature
class. All this files are the backbone needed to build the network, calculate distances between
zones, and shortest routes between zones.

e BlocksOrigin: This is a point feature class that represent the centroids of each block. This centroid
is used as the origin for each of the routes that are calculated.

e BlockDestination: This is a point feature class that represent the centroids of each block. This
centroid is used as the destination for each of the routes that are calculated.

e DestinationLayer: This is a point feature class the indicates the location of all destinations
reported in the everyday destinations table.

o DestinationScore: This is a polygon feature class the contains the score of each neighborhood
based on the number of everyday destinations in that neighborhood.

e LinksVolume_Table: This is a table that contains the volume of trips for each link. Each link has
a unique identifier.

e RoadLinks: The road layer input is divided into links that made up each road line. This feature
class is polyline that contains all the links in the road network.

e Routes and ShortestRoute: The tool finds the shortest route between each pair of zones. The
number of routes will be equal to the number of zones or blocks times two. These files are similar,
they both contains information on the origin and destination of the route and the distance in miles
between each origin and destination. These are two separate files with the same information.

e RoutesFrequency: This is a table that contains the frequency each route is traversed during the
analysis. In some scenarions more than one route need to be traversed to get to the destination.
This frequency included if the route is partially or fully traversed.

e TraversedJunctions: This is a point feature class that register all the junction traversed by the
routes.

e TraversedTurns: This is a table that save the turns traversed by the routes. However, the network
features do not included information about turns policy. Therefore, this is a blank table generated
by default by the tool.
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