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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
– Planning & Project Selection
– Other Uses
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Module #3: Using Pedestrian and Bicyclist Count Data
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July 23
Recording

July 29
Recording TODAY

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
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Webex Event Features
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Introduction Poll

 Please respond to poll at this time

 Any questions before we get started?
– Feel free to test question box now
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TxDOT Bicycle and 
Pedestrian Count 
Program
Bonnie Sherman, TxDOT



Statewide efforts addressing bicycle & pedestrian transportation

Texas Transportation 
Plan 2050

Bikeway Design 
Effort

Project Development 
Enhancements Road to Zero

Economic Impact of 
Bicycling in Texas

ADA Transition Plan 
Update

Pedestrian/Bicycle 
Facility Inventory

Bicycle Tourism 
Trails Study
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www.pedbikeimages.org /Toole Design Group

Antonu [CC BY-SA 3.0 (https://creativecommons.org/licenses/by-sa/3.0)]

http://www.pedbikeimages.org/


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

2 Initiate District bicycle plans statewide

3 Continue to incorporate bicycle criteria into Project Safety Scoring Tool

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

5 Promote collection of bike/ped data

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

7 Refine req’ts to better incorporate temporary b/p facilities (detours) in traffic control plans

8 Refine existing or create new TxDOT training classes

9 Refine comment response process to better document bikeway needs

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

11 Develop informational handouts to strengthen b/p involvement at PDCC & DCC

12 Create a state-level clearinghouse of bike/ped transportation plans

13 Assess bike and ped consultant qualifications separately

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

15 Develop guidance and awareness for annual District bike meeting/hearing



Better decision-making requires good data
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Safety
 Exposure for crash rates
 Behavior (contra-flow riding)

Planning
 Demand estimation
 Travel patterns

Design
 Facility type and design
 Barriers
 High activity areas

Performance Measurement
 Before and after studies
 Long-term trends from areawide 

improvements
 Mode shift

Understand 
problems

Anticipate future 
needs

Identify solutions

Track trends

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
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Thank you!

13

Bonnie Sherman, AICP
TxDOT – Public Transportation Division
Bicycle/Pedestrian Program Manager
Bonnie.Sherman@txdot.gov
(512) 486-5972

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

Noah Heath, AICP
TxDOT – Public Transportation Division
Bicycle/Pedestrian Program Planner
Noah.Heath@txdot.gov
(512) 486-5973

mailto:Bonnie.Sherman@txdot.gov
https://www.txdot.gov/inside-txdot/modes-of-travel/bicycle.html
mailto:Noah.Heath@txdot.gov
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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
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“Plan your destination before you start your trip”
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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
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Lots of other uses for pedestrian and bicyclist count data
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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
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Trend monitoring

North Central Texas Council of Governments (NCTCOG)
 Annual benchmarking report
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https://www.nctcog.org/trans/quality/bikeped/regional-bicycle-and-pedestrian-traffic-monitoring

Year-to-year Trends Special Event Analysis

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


Trend monitoring
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Count Station Summary

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
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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
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Trend monitoring: Key considerations

 Make it super-easy to QUANTIFY THE TREND
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+6%
+2%

+5.55126%
+2.14832%



Trend monitoring: Key considerations

 Make it super-easy to QUANTIFY THE TREND

Source: Roger Geller, City of Portland



Trend monitoring: Key considerations

 Start big-picture, provide drill-down options
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Trend monitoring: Key considerations

 Start big-picture, provide drill-down options

29



Trend monitoring: Key considerations

 Start big-picture, provide drill-down options
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Trend monitoring: Key considerations

 Start big-picture…
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Trend monitoring: Key considerations

 … then provide drill-down options
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Trend monitoring: how to get started?

What’s needed to start?
– Select count representative locations in 3 pattern groups

• 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
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Before & after study

34

 “I 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 5E!
– 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
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http://www.coastalbendinmotion.org/counts.html

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


Before & After Studies

Cameron County
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Before & after study: Key considerations

 BIGGEST CHALLENGE: ?
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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
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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
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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/fhwasa18032/) 

Different types of safety analysis
A. Safety performance measures
B. Network screening, area-based
C. Network screening, facility-based
D. Project prioritization
E. Countermeasure evaluation
F. Site evaluation
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https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwasa18032/


What is common element in safety analyses?
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EXPOSURE!

1 cyclist

20 cyclists



Crash rate definition
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Crash Rate = Observed crashes
Exposure

Crash Rate = Observed crashes
Counts x distance traveled



Exposure in Safety Analysis

 Exposure Estimation Options:
– Counts
– Demand Estimation Models

• Several options here

– Travel Surveys
• ACS
• NHTS
• Regional household travel survey
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Source: Guide for Scalable Risk Assessment Methods for Pedestrians and Bicyclists (FHWA)



Exposure in Safety Analysis
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 Risk = Crashes / Exposure
– Larger geographic areas – more likely to use surveys than counts

Texas

Large Metro



Exposure in Safety Analysis

 What’s needed to get started?
– Guide for Scalable Risk Assessment 

Methods for Pedestrians and Bicyclists 
(FHWA)

– Facility-specific counts
• Use automated counter equipment as much 

as possible
• Avoid very short duration counts 

(i.e., two-hour counts)
• Seek balance between number of count 

locations and duration
• Select representative months and days of 

week for your area and count location
• Focus on balance of high-priority yet 

representative locations
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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

Ipek N. Sener

Demand Estimation



Demand Estimation Models

 Numerous models to 
estimate pedestrian and 
bicyclist demand.

 The models range in 
complexity and input 
requirements.

 Most require COUNT DATA 
to develop and calibrate.
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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
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Direct Demand Models

 Simple, practical and 
generally based on available 
data

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

Cons
• Usually not transferable

• Limited in terms of 
capturing the underlying 
behaviors and travel 
patterns 
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Model Development Process
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Build & Apply

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

 Apply to predict at locations 
where the count data not 
available
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Example 1: San Diego Non-motorized Safety Study

http://downloads.hindawi.com/journals/jat/2019/9072358.pdf 52

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


Example 1: Nonmotorized Volume Estimates in San Diego

 Pedestrian & Bicycle Direct Demand Model results

http://downloads.hindawi.com/journals/jat/2019/9072358.pdf 53

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


Example 2: Austin Pedestrian Safety Study

https://www.sciencedirect.com/science/article/abs/pii/S0001457519317968?dgcid=rss_sd_all 54

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


Example 2: Pedestrian Volume Estimates in Austin

55https://www.sciencedirect.com/science/article/abs/pii/S0001457519317968?dgcid=rss_sd_all

Count data
• Available at 44 sites 

Pedestrian Direct 
Demand Model

Count estimate
• Applied to 409 intersections

Crash model

Need to estimate pedestrian exposure 
at (signalized) intersections citywide

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
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• Trail network 
• Transit facility
• Land use
• Demographics

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

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
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Count data 
available at 
44 sites  
(intersections)

Count estimate 
applied to 2,518 
intersections



Example 4: El Paso Bicycle Patterns Study

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

 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
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https://www.mdpi.com/1660-4601/16/3/371
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Operations, Maintenance, TSM

 Rumble Strip Example
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Operations, Maintenance, TSM
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 Rumble Strip Example
 Strava Estimate



Operations, Maintenance, TSM
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 Rumble Strip Example
 Compare Permanent or Short Duration Counts to Strava Estimate



Operations, Maintenance, TSM
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 Rumble Strip Example
 Compare Permanent or Short Duration Counts to Strava Estimate

0

200

400

600

800

1,000

1,200

1,400

January February March April May June July August September October

M
on

th
ly

 B
ic

yc
le

 V
ol

um
je

  

Month

FM 359

2018 2020

23%

86%

47%

22%



Operations, Maintenance, TSM
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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
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Source: http://metro-static.strava.com/dataView/TEXAS/201607_201706/RIDE/#7.72/31.155/-96.972

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


Origin Destination (OD)

 If you have a trail and know the count where are people entering and exiting 
the system?
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Origin Destination (OD)
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 Where are users accessing the trail between these two permanent counters?

Origin Destination (OD)
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Origin Destination (OD)
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Project Selection
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Project Selection Criteria

 Multi Source Estimates
 Existing Counts
 Strava
 ACS
 Demand Estimation
 Variation
 Field Visit
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% increase per yea 2% 1/2 mile walk
Number of years 20 0.5

Non Motoized Project Volume Estimates 

#
Project 
Length

Stava 
Compnts

Strava 
Vol

Step 
increase

Step 
Vol

Distance 
Factor

2040 
Vol

Existing 
Count 
Estimate

Distance 
Factor

2040 
Vol

Conslt 
Est

Conslt 
2025

Conslt 
2045

1 0.9337 30 30 1.3 39 72.8 108 35 65.4 97
2 0.5843 135+175(.3 187.5 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 0.98 125 125 1.2 150 294.0 437 94 184.2 274
5 1.1279 50 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 30 30 1.5 45 45.0 67 45 45.0 67 2237 2,234  
8 0.1083 40 40 1.2 48 48.0 71 30 30.0 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     

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
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 Questions?

 MODULE 3, USING THE DATA
– Introduction & Overview
– Before & After Study
– Trend Monitoring
– Safety Analysis
– Demand Estimation
– Operation, Maintenance, and TSM
– OD Patterns
– Planning & Project Selection
– Other Uses

Module #3: Using Pedestrian and Bicyclist Count Data
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