Wi ¥

)

Everything You Wanted to
Know About Bicyclist and
Pedestrian Count Data

Module 3: USING THE DATA ¢

Online Training Presented by:

TxDOT Bicycle and Pedestrian Program &
Texas A&M Transportation Institute (TTI)

August 4, 2020



WELCOME to Module #3: Using Pedestrian and Bicyclist Count Data

= Moderator: Phil Lasley, TTI
= TxDOT Program: Bonnie Sherman, TxDOT

= MODULE 3, USING THE DATA
- Introduction & Overview
- Before & After Study
— Trend Monitoring
- Safety Analysis
- Demand Estimation
— Operation, Maintenance, and TSM
- OD Patterns R
- Planning & Project Selection Shawn Turner Robert Benz Ipek N. Sener
— Other Uses




Module #3: Using Pedestrian and Bicyclist Count Data
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https://youtu.be/kL5Bs617BPw
https://www.youtube.com/watch?v=_Y8_wIzKHiM&feature=youtu.be

Best Practices for Virtual Meetings

Please stay muted unless you are speaking

Remove all other distractions (work email, instant messenger, etc.)

Actively participate in training

— Take notes on slide handouts

- Use Q&A panel for questions or comments (not chat)
— Respond to polls

Webcam not necessary
— Turn off outgoing video to conserve WiFi bandwidth



Webex Event Features

Q Cisco Webex Events # | Connected *

+ Participants

Q Search

> Panelist (1)

> Attendee

Feedback Options

Ask Question Here > QA

Poll Questions:

1. What is your favorite color?
View Polling (when enabled) View Q&A Type your answer here
Palling Q&A

O Copy Event Link Answer Poll Hele

% Dk Cannecion Adjust Audio Settings
{8 Speaker and Microphon

Your answers may be recorded.
Time elapsed:  00:47
Time limit: 05:00 Submit

More Options




Introduction Poll

= Please respond to poll at this time

= Any questions before we get started?

— Feel free to test question box now




TXDOT Bicycle and
Pedestrian Count

Program
Bonnie Sherman, TxDOT




Statewide efforts addressing bicycle & pedestrian transportation
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http://www.pedbikeimages.org/

Better data is needed to better accommodate bicyclists & pedestrians

SCOPING
* Develop scoping tool to address
NEEDS IDENTIFICATION bike/ped needs
* Promote bike/ped data collection * Incorporate bike/ped criteria into
* Initiate District bike plans Project Safety Scoring Tool

DESIGN CONCEPTS

* Strengthen involvement of bike/ped
stakeholders in PDCC and DCC

v

BEST OPPORTUNITY FOR BIKE/PED INCORPORATION

TRAFFIC CONTROL PLANS
* Better incorporate
temporary bike/ped
in traffic control plans

|

PROJECT INITIATION PRELIMINARY
AND PLANNING ENGINEERING

ESTIMATES (PS&E)

I

CONSULTANT PROCUREMENT
* Update standard contract to promote
design flexibility
* Assess bike and ped consultant
qualifications separately

COMPLIANCE WITH PLANNING AND
PROGRAMMING

* Use bike/ped performance measures in
project scoring/ selection processes

* Create state-level clearinghouse of hike/ped
transportation plans

PUBLIC INVOLVEMENT

* Refine comment response process
* Develop guidance for annual District
bike meeting/hearing

FINAL DESIGN/ PLANS,
SPECIFICATIONS, AND

CONSTRUCTION

GUIDANCE/TRAINING

IMPROVEMENTS

* Standardize bikeway design
guidance

* Refine existing or create new
TxDOT training classes

* Develop District-level bike/ped
design engineering subject
matter expertise



Better data is needed to better accommodate bicyclists & pedestrians
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Standardize bikeway design guidance so TxDOT engineers refer to one source

Initiate District bicycle plans statewide

Continue to incorporate bicycle criteria into Project Safety Scoring Tool

Develop District-level bike/ped design engineering subject matter expertise

Promote collection of bike/ped data

Refine DSR or develop scoping tool to address b/p needs based on context

Refine req’ts to better incorporate temporary b/p facilities (detours) in traffic control plans
Refine existing or create new TxDOT training classes

Refine comment response process to better document bikeway needs

Update standard contract to ensure consistent bike/ped accommodation and allow for design
flexibility

Develop informational handouts to strengthen b/p involvement at PDCC & DCC
Create a state-level clearinghouse of bike/ped transportation plans
Assess bike and ped consultant qualifications separately

Formalize bike/ped performance measures as part of department project scoring and selection
processes (e.g. Decision Lens)

Develop guidance and awareness for annual District bike meeting/hearing



Better decision-making requires good data

Safety

= Exposure for crash rates

= Behavior (contra-flow riding)
Planning

. % Zr\?j T)i ,?[:trlr:zatlon Anticipate future
Design N needs

= Facility type and design

= Barriers

= High activity areas
Performance Measurement

= Before and after studies

= Long-term trends from areawide

improvements
=  Mode shift

Understand
problems

We need to know about bicycle and pedestrian usage on our roadways.



Working to resolve the data gap for bicyclists and pedestrians...

Texas Bicycle and Pedestrian Count Exchange

Crowdsourced bicycle data (StravaMetro)

Counter equipment loan program

Upcoming procurement of bike/ped counts

Data collection and analysis guidance

Virtual training in Summer 2020

Travis County Bicycle and Pedestrian Count Locations (<)




Thank you!

Bonnie Sherman, AICP Noah Heath, AICP

TxDOT - Public Transportation Division TxDOT - Public Transportation Division
Bicycle/Pedestrian Program Manager Bicycle/Pedestrian Program Planner
Bonnie.Sherman@txdot.gov Noah.Heath@txdot.gov

(512) 486-5972 (512) 486-5973

https://www.txdot.gov/inside-txdot/modes-of- -
travel/bicycle.html QuesltlonS?



mailto:Bonnie.Sherman@txdot.gov
https://www.txdot.gov/inside-txdot/modes-of-travel/bicycle.html
mailto:Noah.Heath@txdot.gov

Using Bicyclist and
Pedestrian Count
Data

Shawn Turner
Robert Benz
Ipek N. Sener




Using pedestrian and bicyclist count data

= Catch-22

= “We shouldn’t collect ped/bike count data until we
have a defined business process for using it.”

= “We haven’t used ped/bike count data because it
hasn’t been available”

= Currently working to get out of this circular logic




“Plan your destination before you start your trip”

Everythmg You Wanted To Know About
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The uses (Module 3) inform many
decisions made in these first 2 modules




How will you (and others) use count data?

Most likely will have multiple uses

Will have to balance the requirements for multiple uses

Will be used for more things than what you planned

Uses we will highlight today:

- Trend Monitoring

— Before & After Study

- Safety Analysis

- Demand Estimation

- Operation, Maintenance, and TSM
- OD Patterns

- Planning & Project Selection

— Other Uses



Lots of other uses for pedestrian and bicyclist count data

Primary Pedestrian and Bicycle Traffic Volume Data Elements by Purpose

Purpose Geographic Level Primary Data Collection Elements*

Travel survey repeated at regular time intervals and
Formulate public policy Area permanent continuous counters with additional short
duration counts

Permanent continuous counters with additional short
Path or road

Measure change over time duration counts, if needed

Area Travel survey repeated at regular time intervals
Prioritize projects Path or road
Plan and design future facilities Path or road
Calibrate regional model Path or road Short duration cyclical counts adjusted
Assess and market commercial real-estate | Path or road with temporal adjustment factors from

Identify and assess the value of locations permanent coREMIOLS Counters

for advertising (billboards, etc.) Path o road

Road
Study safety performance Turning and crossing movement counts, usually at peak
Intersection hours; preferably adjusted with temporal adjustment
factors from permanent continuous counters
Adjust signal timing Intersection Turning movement counts including crosswalks,

usually at peak hours

Safety counter-
measure on road
segments or
intersection

Special purpose short duration counts, preferably
adjusted with temporal adjustment factors from
permanent continuous counters

Conduct before/after safety study

Compare safety performance Area
across cities or regions Travel survey or diary
Assess community-wide physical activity | Area

Table 1. Primary Pedestrian and Bicycle Traffic Volume Data Elements by Purpose

Note: “Area” indicates neighborhood, city, or any other population level area beyond a single facility.

* This does not include the many data sources that could supplement these data sources (such as GPS trace data from
smartphone apps, or sociodemographic data from the American Community Survey), nor does it include other types of
data that would be needed for these purposes such as infrastructure, crash data, or sociodemographic information.

Source: http://www.pedbikeinfo.org/cms/downloads/PBIC Infobrief Counting.pdf



http://www.pedbikeinfo.org/cms/downloads/PBIC_Infobrief_Counting.pdf

Trend monitoring

= “How has biking/walking changed since last year/month/week?”
- Citywide/areawide
— Subareas or neighborhoods
— Corridors or locations

= Situational awareness that informs various decisions, esp. policy changes
= For example:
- More emphasis on facility designs that attract the most users

- Better/more frequent maintenance (e.g., street sweeping)
- Private/commercial investment in redeveloping areas



Trend monitoring

2018
North Central Texas

Blcyc\eond Pedestrian
Traffic Count Report

North Central Texas Council of Governments (NCTCOG)
= Annual benchmarking report

Year-to-year Trends Special Event Analysis

Exhibit 5: Comparison of the Daily Average Bicycle and Pedestrian Counts
Total October Traffic by Count Station in the Last Week of March 2019 and March 2020
2016 W2017 m2018 m Daily Average Countin Last Week of March 2019 m Daily Average Count in Last Week of March 2020
160,000 6,000

82% Increase
140,000

4978
5,000
120,000
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https://www.nctcog.org/trans/quality/bikeped/regional-bicycle-and-pedestrian-traffic-monitoring



https://www.nctcog.org/trans/quality/bikeped/regional-bicycle-and-pedestrian-traffic-monitoring

Trend monitoring

Count Station Summary

Russell Creek
Total Monthly Traffic Counts (2018)

Pedestrians Bicyclists
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1.000 due fo equipment failure.
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2018 Annual Traffic (partial year)

Pedestrians 39,266
Bicyclists 9,419
Total Traffic 48,685

Source: https://www.nctcog.org/nctcg/media/Transportation/DocsMaps/Plan/Bike/NCTCOGBikePedTrafficReport 2018.pdf



https://www.nctcog.org/nctcg/media/Transportation/DocsMaps/Plan/Bike/NCTCOGBikePedTrafficReport_2018.pdf

Trend monitoring: Key considerations

= REPRESENTATIVE locations
— NOT JUST BUSIEST LOCATIONS!
— What areas/locations are you trying to represent in your trends?

= Don’t over-extend the application of your trends

- For example, 3 counters on a single facility type and then saying “Biking is
up XX% citywide”

— Build credibility with transparency, not hyperbole




Trend monitoring: Key considerations

= Hypothetical example - limited count locations
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Trend monitoring: Key considerations

= Make it super-easy to QUANTIFY THE TREND
* Create visuals for non-technical people
* Don’'t make them guess or extrapolate % values

* Write out your main takeaway point(s) on the chart
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Trend monitoring: Key considerations

= Make it super-easy to QUANTIFY THE TREND

Figure 1: Adjusted annual trails count

Trail/Pathway Estimated Monthly| Estimated Annuall
visits/trips® visits/trips®|
|Burmnt Bridge Creek Trail 20,316.00 253,955.00
|Columbia River Renaissance Trail 78,932.00 986,645.00
|Frenchman's Bar/Vancouver Lake Trail 11,046.00 138,073.00
1205 Pathway 10,472.00 130,901.00
15 Pathway 7,056.00 88,197.00
|Lacamas Heritage Trail 19,935.00 249,192.00
|Padden Parkway Pathway 8,290.00 103,622.00
|salmon Creek Trail 48,955.00 611,937.00

*Data adjusted per National Bicycle & Pedestrian Documentation Project Count Adjustment Factors March 2009

Daily Volumes in September

Figure 1: Growth in Intertwine use

2008

2008

2010



Trend monitoring: Key considerations

= Make it super-easy to QUANTIFY THE TREND

Bike use increased 486% by expanding
the bikeway network 8% per year

priage pICYCie Tralmic™ 2,o0U" 5,552 5,000° 5,000 5,200 4,040 5,245 5,050 5,91U° o,Uly r,08b ©,0U o500 ©,65/5 1y b3 10,11
BIK y Miles 79 845 87 104 114 144 | 183 214 22 236 253 256 262 265.5 269 272 274

Source Roger Geller, City of Portland




Trend monitoring: Key considerations

= Start big-picture, provide drill-down options

Select to view by County or TxDOT District:

County
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f.'\-\.; H ! There are 86 permanent count
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locations in Texas.



Trend monitoring: Key considerations

= Start big-picture, provide drill-down options

Harris County Bicycle and Pedestrian Count Locations

Click a Counter to Discover More Information

Permanent Stations B B
Short Duration Locations 76

Filter by Agency:

Filter by Count Type:



Trend monitoring: Key considerations

= Start big-picture, provide drill-down options

Woodway Dr Trail at E of IH-610 NB FR Q06

Start here Travel Direction Count Type Specifc Day of the Week Show Abnormal or Invalid Data Legend: M Bicycles only, Eastbound M Pedestrians only, Eastbound
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Functional Class: Urban: Minor Arerial =< 50 e — =
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Trend monitoring: Key considerations

LT rryen VR ETEE e e

= Start big-picture...

SUGAR LAND LOCATIONS
AVERAGE DAILY USE

Sweetwater EB @ Austin Plwy (T12) I 10
5 Wogdstream Trail @ Sweetwater (T10] I o
Austin Phwy WB & Mesquite Trail [T3) NI =c
Mesquite Trail NB @ Austin Phary [T2) I =
Sweetwater WB @& Austin Plowy (T11) I 7 1
Brooks 5t @ Ken Hall Bhvd (HS) I S 5
Timber View WB @& Mesquite Dr (T1) NG S 1
Austin Pkwy WE @ Mesquite (T7) I 10
Austin Plkwy EB @ Mesquite Dr (T5) I 1
Austin Pkwy 5B & 5t Laurence Church (T13) I 1
Lake Pointe Trail @ Brooks (HE) I 11
Austin Pkwy NB @ Colony Bend MS I S
Sweetwater Blvd EB @ Woodstream Trail [TE] NN -:
Brooks NE & 24 hour fitness (H4) I =1
Azalea 5B @ W of Brooks (H1] NN 2o
Brooks 5t @ Matlage Way (H3) I 21
Austin Phwy EB & Mesquite Trail (T3) I 21
Sweetwater Blvd WB @ Woodstream Trail (T2) N 17

Timber View EB & Mesquite Or (H7] N 12

Azalea NB @ W of Brooks (H2) [i]




Trend monitoring: Key considerations

. then provide drill-down options

Daily Usage
200
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Sunday March 26, 2017
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140
120
100
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= Average Users Per Hour Average Users Per Hour (Weekdays) e Average Users Per Hour ( Weekend)




Trend monitoring: how to get started?

What’s needed to start?

- Select count representative locations in 3 pattern groups
e Commuting to work/school routes
* Recreational/utilitarian routes
* Hybrid/mix of commuting and recreation

- FHWA TMG recommends 3-5 permanent locations in
each group

- Test locations with short-term counts
- Install permanent counters (phased approach)
- ~3 years of clean, complete data

- Equipment maintenance program

Travis County Bicycle and Pedestrian Count Locations

Click a Counter to Discover More Infermation




Before & after study

= “| changed X at this(these) location(s), do more people bike/walk now?
— X = facilities (i.e, sidewalks, bikeways)
— X = bikeshare program
- X =land use/development

= Heard of 3E? It’s actually SE!
- Evaluation, Engineering, Education, Enforcement, Encouragement

= Reinforces existing policies or informs policy changes
- Facility design
- Zoning/mixed land use
— Effectiveness of traffic control devices
- Etc.



Before/after study

Corpus Christi MPO

= Before and after-construction bike counts for projects around the area

= Data collection separates anecdotal information from the facts

| 3 Bicycle Counts X
&< - O m T www.coastalbendinmotion.org/counts.html

coastalbendinmotion Home Bicycle Network Bike Counts Implementation Performance Engage Bicycle Plan Contact

.: Legend ERSIDE OIL FIELD ~,_ - ¢
§— .
o
Bicycle Average Daily Traffic (ADT) Q
nstruction of bicycle

Post-construction of bicycle
infrastructure

Ba

@
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i

%

@
o By

i
i
Cabaniss @
Fiald Nas

Chapman Ranch

http://www.coastalbendinmotion.org/counts.html

Schanen Ditch Trail: Yorktown Blvd to Cedar Pass Dr



http://www.coastalbendinmotion.org/counts.html

Before & After Studies

Cameron County
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dep LRGV Multi-Use Trail (Proposed)

=== LRGV Multi-Use Trail (Alternate) MEXICO
M—p |RGV Multi-Use Trail (Existing)
M. 5 Bicycle Route (Proposed)

To Matamoros

dessansp LRGYV Paddling Trail (Froposed) i)

i 01 23 4 5 :
Al LRGV Paddling Trail (Existing) A K B Miles Page 3.3
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Before & after study: Key considerations

= BIGGEST CHALLENGE: ?




Before & after study: Key considerations

= Comparing conditions before and after a change:
— No other changes in vicinity
- Same time of year (or adjust seasonality)
- Random variation
- Regression to the mean (“nowhere to go but up”)

= Comparison/control sites

= Minimizing other possible changes

= Empirical Bayes (statistical approach)

= Getting researchers involved Methodoloay ___ Thyodderminesraccounttor

Effect Exposure Effect | Trend Effect Effect

Compatison Growp Yes Yes Yes No
Voked Gomparison. Yes Yes Potential No
N epore-and: Yes Potentia No No




Before & After Studies

What'’s needed to get started?

Portable equipment
Determine locations
* Planned improvements

* Moderate to high activity levels (also growth
potential)

* Not just the highest-volume locations

Count before & after (7-14 days) during an
average time of year

Upload and verify count data in the BP|CX
platform

Repeat as the area changes

TxDOT Loan Program




Safety analysis

= Next 2 uses come from FHWA Scalable Risk Assessment Methods for
Pedestrians and Bicyclists, Report FHWA-SA-18-032
(https://safety.fhwa.dot.gov/ped bike/tools solve/fhwasal8032/)

Different types of safety analysis

Safety performance measures
Network screening, area-based
Network screening, facility-based
Project prioritization

Countermeasure evaluation

GUIDE FOR SCALABLE RISK ASSESSMENT

S ite evaluation METHODS FOR PEDESTRIANS AND BICYCLISTS

nmmo o w>

Publication No. FHWA-SA-18-032
July 2018

e Safe Roads for a SaferFuture
it e g

S Deparimant of Tansporiafion
e - hitpufsnfety fwa dot. gov

artmes
Federol Highway Administration



https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwasa18032/

What is common element in safety analyses?




Crash rate definition

Observed crashes
Exposure

Crash Rate =

Observed crashes
Crash Rate =
Counts x distance traveled

Length = 0.75 mile
Bicyclist Count = 140
BMT = 105

O : Length = 1.25 mi]e\@

Bicyclist Count = 200
BMT = 250




Exposure in Safety Analysis

= Exposure Estimation Options:

Facility-Specific Scales

— Counts

- Demand Estimation Models
* Several options here

- Travel Surveys O —
« ACS
« NHTS

* Regional household travel survey Areawide Scales




Exposure in Safety Analysis

= Risk = Crashes / Exposure

— Larger geographic areas - more likely to use surveys than counts

Texas
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Exposure in Safety Analysis

= What’s needed to get started?
Step 1. Determine use(s) of risk values

— Guide for Scalable Risk Assessment I
Methods for Pedestrians and Bicyclists | Step 2. Select geographic scale

Facility-Specific Areawide

F H WA 1. Point 3. Network
2. Segment 4, Regional

- Facility-specific counts l

Step 3. Select risk definition

. A, Observed B. Expected C. Additional
O Use automated Cou nter equlpment aS much crash rate craghes risk indicators
as pOSSibIe —— l ..... §
Estimation : Step 4. Select exposure measure :
O AVOId Very Short durat|0n Counts (_Stezs | A. Distance Traveled B. Time Traveled C. Volume/Count
. inside H D. Trips Made E. Population
(I'e'7 tWO_hour Cou nts) deShE]d é p l T Iterative or concurrent steps
I v | maybe necessary here
L/ Seek balance between number Of Count Step5.Selectanalvtil:methodtoestcilmateexposure
. o : Facility-Specific Areawide
locations and duration l
* Select representative months and days of P Step . Use anaytic mthod toesimate
week for your area and count location Facilty-Specific ~ Areawide
° FOCUS On balance Of high—priority yet Esssssssssssnsnsssssssssasnnsnsnnnnsnssssnnns l ..... .
representative locations et ottt o ki i S

l

Step 8. Calculate risk values

Figure 5-1. Eight Steps for Scalable Risk Assessment for Pedestrians and Bicyclists

Source: Guide for Scalable Risk Assessment Methods for Pedestrians and Bicyclists (FHWA)


https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwasa18032/fhwasa18032.pdf

Using Bicyclist and
Pedestrian Count
Data

Demand Estimation

Ipek N. Sener



Demand Estimation Models

= Numerous models to
estimate pedestrian and
bicyclist demand.

Trip
generation
and flow
= The models range in . models
complexity and input Direct demand

requirements. models

Simulation- -
/based traffic y/ GIS-based
models / _
A"/ Discrete ‘

choice
models

= Most require COUNT DATA
to develop and calibrate.




Direct Demand Models

= Statistical models
— often based on regression analysis
— developed using different data sources

= Primarily used to develop facility-specific demand estimations
— facility use or needs
— estimates of non-motorized activity
— connection between the built environment and non-motorized demand




Direct Demand Models

= Simple, practical and
generally based on available
data

= Particularly useful for
screening and preliminary
analyses when resources
are limited

 Usually not transferable

e Limited in terms of
capturing the underlying
behaviors and travel
patterns



Model Development Process

Phase A:
Study
Identification

Phase B:
Data
Preparation

Development

Phase C:

Model

i PHASE A:

Ide nt:fv stud'\r area

See Step 3 of this Guide

.. See Site Counts part of
Step 6 of this Guide

Proce-ss DV datasetand perform data qualuty :hecks “

!
¥

(" Igentify candidate independent variables. {IVsJ and SeeTable 16 for a listof
1 L » *
| compile the needed data | alternative [Vs

!
| Protess IV dataset and perform data quality checks |

Combine uatasersofDV and I\-’S

PHASE C: 1
Model (" Identifystatistical method that describes the
Development relationship between DV and IVs

3
Perform statistical checks toidentify Vs to be tested
in the model

 Different functional forms
» of IVs mayneed to be
considered

h 3
|Est|mate the model, evaluate the model performa rce
l and re-specify the model as/if needed ,‘k
I . If preferred, more than
| one model can be
estimated as final
alternatives to be
examined

Perform model
valigation

— . 4 S—
Do you have other data to validate the model
neveiopeo’

No|
:
Model developmentis complete




Build & Apply

Demographics

= Build to estimate at
locations where the count
data are collected

Transportation
network

Land use
characteristics

l characteristics

= Apply to predict at locations )
PRIy To pred | Direct Demand

where the count data not
available




Example 1: San Diego Non-motorized Safety Study

Research Article

Identifying High-Risk Intersections for Walking and Bicycling
Using Multiple Data Sources in the City of San Diego

Mahdie Hasani,' Arash Jahangiri(," Ipek Nese Sener,” Sirajum Munira,” Justin M. Owens,’
4 4 5 N . «1

Bruce Appleyard,” Sherry Ryan,” Shawn M. Turner,” and Sahar Ghanipoor Machiani

'Civil, Construction, and Environmental Engineering, San Diego State University, 5500 Campanile Dr, San Diego, CA 92182, USA

*Texas A&-M Transportation Institute, 505 E, Huntland Dr., Austin, TX 78752, USA

“Virginia Tech Transportation Institute, 3500 Transportation Research Plaza, Blacksburg, VA 24061, USA
'School of Public Affairs, San Diego State University, 5500 Campanile Dy, San Diego, CA 92182, USA
“Texas Ad-M Transportation Institute, 3135 TAMU, College Station, TX 77843, USA

downloads.hindawi.com/j



http://downloads.hindawi.com/journals/jat/2019/9072358.pdf

Example 1: Nonmotorized Volume Estimates in San Diego

= Pedestrian & Bicycle Direct Demand Model results

Pedestrian Model (buffer in mile) Est

Transit stop density (0.5) 8.78"
Regular transit rider, pedestrian, or 3.71°
bicyclist population % (0.25)

Employment density (0.25) 0.05™
Maximum speed limit <40 mph 1.13"
% of vacant housing units (0.5) -3.51%
Commercial/mixed-use land area (0.1) 0.19"
If the area contains a higher crime -0.29°

count than the average (0.25)

** Significant at 0.05 level; * Significant at 0.1 level

Bicycle Model (buffer in mile) Est
Regular bicyclist population (0.25) 0.01%*
Transit stop density (0.1) 0.85
Maximum speed limit <40 mph 0.45%*
Distance from beachfront access point 0.37%*
<10 miles

Presence of a school (0.5) —0.48**
Bike facility density (0.5) 1.37%*
Total commercial or mixed-use land 0.02**

area (0.25)



http://downloads.hindawi.com/journals/jat/2019/9072358.pdf

Example 2: Austin Pedestrian Safety Study

¥ Tewas Tracportation Institcte
sl

Research Examines the Cause of Pedestrian Crashes at Signalized Intersections

‘H‘M‘! SR T T R T T I Y ST R TR

Accident Analysis & Prevention
Volume 144, September 2020, 105679

ELSEVIER

A Bayesian spatial Poisson-lognormal model to
examine pedestrian crash severity at signalized
intersections

Sirajum Munira &, Ipek N. Sener & &, Boya Dai &

Texas A&M Transportation Institute, 505 E Huntland Dr, Austin, TX 78752, United States



https://www.sciencedirect.com/science/article/abs/pii/S0001457519317968?dgcid=rss_sd_all

Example 2: Pedestrian Volume Estimates in Austin

Need to estimate pedestrian exposure
at (signalized) intersections citywide

Count data
» Available at 44 sites

Pedestrian Direct
Demand Model

Count estimate
* Applied to 409 intersections

Crash model

Shady Hollow

r ' o
M z - ES e &ﬁC;H BEl (8]
P ’6'..; % Q:II - o’ b .o H
: 9 Ty o st
50 A e d
g e
4 A

Annual Average Daily Pedestrian Volume

e @ O O

4 - 100

101 - 800

B0 - 2000

2001 - 3600

3601 - 7084

“ wm,_Del Valle||
O-.

g T e

Miles



https://www.sciencedirect.com/science/article/abs/pii/S0001457519317968?dgcid=rss_sd_all

Example 2: Pedestrian Volume Estimates in Austin

= Pedestrian Direct Demand Model results

DEMAND MODEL

Determinants of Pedestrian Volume are: * Trail network
- Number of COMMERCIAL . Total population UNDER 5 YEARS * Transit facility
ESTABLISHMENTS (0.1 miles) (0.5 miles)
_ , * Land use
+ Paved and unpaved + Population WORK AT HOME (0.1 miles) )
TRAIL LENGTH (0.5 miles) . Number of TRANSIT STOPS (1.0 miles) * Demographics
- NER L
B
11 s
l_l |:I By T FE EE|EE m Pedestrian Direct Demand Model Results.
LI =y P ) - Estimate  T-Stat Pr(=> |z|)
Intercept 4.088 8.21 = 0.001

Paved and unpaved trail length in feet (0.5 miles) £.37e-05 4.86 = 0.001
Number of commercial establishments (0.1 miles) 2.3%e-02 244 0.01
Total population under 5 years (0.5 miles) —372e-03 -317 = 0.001
Total population working at home (0.1 miles) 6.10e-02 4.14 = 0.001
Number of transit stops (1.0 miles) 8.96e-03 261 0.01



https://www.sciencedirect.com/science/article/abs/pii/S0001457519317968?dgcid=rss_sd_all

Example 3: Austin Bicycle Demand Study (work in progress)

= Development of a bicycle direct demand model
= Use of a composite measure

— a bikeability index to quantify the bike friendliness of the road network
= Other model variables include demographics and land-use characteristics

- o]
o o
E QO =
i % S
oo ¢ ®
. o [
; fof R g N e .
Count data © e Zif : Count estimate
. Hollngae o] : .
available at ARG T Bt . applied to 2,518
. - B 3 . .
44 sites _ ¢ Tt S intersections
(intersections) i s liae. ?
Q (]
AzDBﬂ'm /s £ Predicted AADE |,
Rl S e] ) e
Q e01-1000 —— Miles o 351,71;3
@ 1001-1282




Example 4: El Paso Bicycle Patterns Study

= A model to explore bicycling activity in the city (focus on exposure to air pollution)
- Count data --> Crowdsourced data (StravaMetro)

* valuable input in estimating bike/ped demand
* need to be aware of challenges (e.g. sample bias)

Bicycle Model results

Category Variable Name Estimate T-Stat.
48 km/h (30 mph) or less —0.327 —5.56
) Posted speed limit 56 km,/h (35 mph) —0.481 —7.22
Roadway 64 km/h (40 mph) —0.298 _184
characteristics
Roadwav tv Collector —0.569 -10.39
acway ype Local street —1.361 —8.05
Planned bike facilities 0.678 1244
_ Bicycle Off-strect path 1.474 3.54
{nfraa-t'ruclfulrc: Existing bike Buffered bike lane 1.340 1116
characteristics facilities Shared lane marking 1.047 6.10
Bike lane 0.886 10.19
Elevation (100 m) 0.402 6.77
Segment slope (%) 0.017 1.85
tatemational Journal of A Topographical West Franklin Mt 0.424 493
Environmental Research : “ S B N
R and Public Health m"’w attributes East Franklin Mt. —0.7% 854
District East downtown —0.492 —6.59
Article South El Paso —0.585 —h.67
. . . . East-South El Paso —0.697 —8.50
Understanding Potential Exposure of Bicyclists on T EEY —
. . . . . eople aged 35-44 (%) 0.702 i
Roadways to Traffic-Related Air Pollution: Findings Age People aged 45-54 (%) 2.030 423
. Neighborhood cop’e aged s i -
from El Paso, Texas, Using Strava Metro Data demographics Ethnicity Hispanic (%) 0.465 272
. s Soci . Median household income ($10,000) 0.096 7.06
Kyuhyun Lee """ and Ipek N. Sener 0CL0e CONOIMICS Retail job density (1000 per sq. km) _0.259 _3.04
" Texas A&M Transportation Institute, College Station, TX 77843, USA; k-lee@tti.tamu.edu . N - -
2 Texas A&M Transportation Institute, Austin, TX 78752, USA Emission exposure Bus frequency (100 times PFI dar\,] U'JB"_} 7.32
*  Correspondence: isener@tti.tamueduy; Tel: +1-512-407-1119 measures (Natural log of) PM; 5 (gram,/min/km) 0.146 9.11
Constant —1.49 —2.13

https://www.mdpi.com/1660-4601/16/3/371



https://www.mdpi.com/1660-4601/16/3/371

Using Bicyclist and
Pedestrian Count
Data

Operations, Maintenance, and TSM
Origin Destination (OD)
Project Selection

Robert Benz




Operations, Maintenance, TSM

= Rumble Strip Example

- K

=t
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Operations, Maintenance, TSM

= Rumble Strip Example
= Strava Estimate




Operations, Maintenance, TSM

= Rumble Strip Example
= Compare Permanent or Short Duration Counts to Strava Estimate

J@ FM 359 West of FM 723 OO0

Start here Travel Direction Count Type Specifc Day of the Week Show Abnormal or Invalid Data Legend: M Bicycles only. Northbound
Filter data by: | (A1) ¥ | |Bicycles only T | [am Y | |Gduitiplevaiies) - (Drrection & Type) Bicycles only, Southbound
Day of Week Average Time of Day Average
20
20 =
= g 15
g g
=
! z 5 10
Counter Information E E
Count Type: Permanent Stations ? 10 E"
Functional Class: Rural: Major Collector = < 05
Facility Type: Marked bicycle lane
Owner Agency: Texas Department of Transportation 0.0
Brand: Eco-Counter 0
AN AN Al Al M y \ I AN
Sunday Monday Tuesday Wednesday  Thursday Friday Saturday 12 AM 3 AM 6 AM 9AM 12 PM 3PM 6 PM 9 PM 12 AM
YTD Count vs Previous Year: |E,359
500
400
-
5
El
=]
: 300 median _
=
b=
=
200
100
0
January February March April May June July August September October November

Month of Date [2018]




Operations, Maintenance, TSM

= Rumble Strip Example
= Compare Permanent or Short Duration Counts to Strava Estimate

FM 359
1,400
86%
1,200
m2018 w2020
47%

()

‘£ 1,000
=
S

22%
o 0
e 800 23%

2
oM
>
£

5 600
=

400

200

0

January February March April May June July August September October
Month
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Operations, Maintenance and TSM

TxDOT Houston District

- New right-turn lane for property development

- Strava Metro Data shows 1,069 cyclists during 2016-2017
- Integrated bike lane treatment

1| [ Texas DataView x EE T
<« [T ) | metro-static.strava.com/dataView/TEXAS/201607_201706/RIDE/#14.47/20.6043/-05.8658/-94.7 ¥ = L o' -

STRAVA | METRO

Texas

2043294 Activities, 84545

Cyclists

Data View

Rides = Commutes | Cyclists | Heat

Base Map Options

dark | satelite FM 359FM 1093
Total Cyclist Count: 1069

Counts By View

0 % 18 27 47 6% 6004
I I

Cyclists

Strava Metro makes riding, mnzing
and walking in cities petter.

Note: Use of sign is optional.



http://metro-static.strava.com/dataView/TEXAS/201607_201706/RIDE/#7.72/31.155/-96.972

Origin Destination (OD)

= |f you have a trail and know the count where are people entering and exiting
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Origin Destination (OD)
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Origin Destination (OD)

= Where are users accessing the trail between these two permanent counters?

|| MKT Trail at 5th 5t (Heights) £6:
|4 White Oak Trail at 34th St 46 50,000 1J

50,000
40,000 4
30,000

20,000 4

Jul 2013 204 Jul 2014 2015 Jul 2015 2016 Jul 2016 2017 Jul 2017 08 Jul 2018 2019

(=]




Origin Destination (OD)

thlte Oak Tra|l at Alabc-nsotn
Y 1 - P
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Project Selection Criteria

Multi Source Estimates

Existing Counts

Strava
ACS
Demand Estimation

Variation
Field Visit




Identifying/Prioritizing/Selecting Projects

— TIP call for projects estimation process
— Selection based on the benefit-cost ratio (safety and reduction of SOV)
- Estimate of non-motorized users per project required

% increase per yea 2% 1/2 mile walk

Number of years 20 0.5
Non Motoized Project Volume Estimates

Existing
Project (Stava Strava [[Step Step |Distance |2040 [Count Distance ||2040 Conslt [Conslt [Conslt

# [Length |Compnts ||Vol ncrease |Vol |Factor Vol Estimate [Factor Vol st 2025 |2045
1 0.9337 3( 30 1.3 39 72.8 108 35 65.4 97
2 0.5843 |135+175(.8| 187.5 1.2 225 262.9 391 150 175.3 260|| 2090 4,187
3 0.7911 (35+35 70 1.2 84 132.9 198 114 180.4 268(| 2521 3,009
4 0.98 121 125 1.2| 150 294.0 437 94 184.2 274
5 1.1279 5( 50 1.2 60 135.3 201 32 72.2 107
6 8.8061 (55-95 75 1.2 90 1585.1| 2,355 20 352.2 523|| 2210 2,604
7 0.0511 3( 30 1.5 45 45.0 67 45 45.C 67() 2237 2,234
8 0.1083 4( 40 1.2 48 48.0 71 30 30.C 45
9 2.0797 75 75 1 75 312.0 464 70 291.2 433(| 2339 2,347
11 | 2.2033 [(35+25) 60 1.2 72 317.3 471 50 220.3 327|| 469 552




Module #3: Using Pedestrian and Bicyclist Count Data

= Questions?

= MODULE 3, USING THE DATA
- Introduction & Overview
- Before & After Study
- Trend Monitoring
- Safety Analysis
- Demand Estimation
— Operation, Maintenance, and TSM
- OD Patterns T
- Planning & Project Selection Shawn Turner Robert Benz Ipek N. Sener
— Other Uses
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