
Pedestrian and Bicycle Count Data
Part I – Programs, Data and Metrics

Krista Nordback
UNC Highway Safety Research Center

Jeremy Raw
Federal Highway Administration

PBIC Webinar

Scott Brady
Delaware Valley Regional Planning Commission

Kelly Laustsen
Kittelson and Associates, Inc.



Today’s Presentation

Introduction and housekeeping

Presentations

Questions at the end



Webinar Issues

Audio issues?
Dial into the phone line instead of using “mic & 
speakers.”

Webinar issues?
Re-Load the webpage and log back into the webinar. Or 
send note of an issue through the Question box.

Questions?
Submit your questions at any time in the Questions box.



CM Credits and Email

Certificate of Attendance
You will receive a certificate of 
attendance by email from the 
UNC Highway Safety Research 
Center



PBIC Webinars and News

 Find PBIC webinars and webinar archives
pedbikeinfo.org/webinars

 Follow us for the latest PBIC News
facebook.com/pedbikeinfo
twitter.com/pedbikeinfo

Join us on Twitter using 
#PBICWebinar

 Sign up for our mailing list
pedbikeinfo.org/signup



Upcoming Webinars

Two upcoming sessions on counts:

Count Series Continues February 23:
Part 2 - Equipment

APBP Webinar on June 21:
Beyond Counting - Putting the Data to Work for 
Better Planning and Evaluation (visit www.apbp.org)

PBIC’s next webinar:

March 14 session co-sponsored with GHSA:
Laying the Groundwork for Successful Safety 
Education and Enforcement Activities



Pedestrian and Bicycle Count 

Programs

Krista Nordback, P.E., Ph.D.

Tuesday, February 21, 2017



Agenda

• Why count?

• Lessons from motor vehicle count programs

– Permanent 

– Short Duration

• Evolution of nonmotorized counting

• State of the practice

• Recommendations



Why measure walking & biking?

• Funding & policy decisions

• To show change over time

• Facility design

• Planning (short-term, long-term, regional…)

• Economic impact

• Public health

• Safety



How many bike and walk?

• Surveys

– National

– Regional

– Local

GPS

• Counts

– Permanent

– Short duration

• Project Counts

• Cyclical Counts



Traffic 
Monitoring
Programs



State Traffic Monitoring

Metro Count Accessed 6/13/13 http://mtehelp.tech-metrocount.com/article.aspx?key=mc5805

Commonly inductive loops

Permanent Counters

Short Duration Counters

Commonly pneumatic tubes

http://mtehelp.tech-metrocount.com/article.aspx?key=mc5805


Oregon’s Continuous Counters

About 180



Annual Average Daily Traffic (AADT)



Oregon’s Short Duration Counts

ODOT ftp://ftp.odot.state.or.us/tdb/trandata/GIS_data/ Accessed 9/23/14

About 7000

ftp://ftp.odot.state.or.us/tdb/trandata/GIS_data/


AADT



Can we apply these methods to 

biking and walking?



AADPT & AADBT: 

Annual Average Daily Pedestrian 

and Bicycle Traffic

AADT for walking and cycling!



Short duration: Manual Permanent and Short Duration: 
Automated

Evolution of Nonmotorized traffic 
counting

February 21, 2017



National Bicycle and Pedestrian Documentation 

Project

Short duration counts

(project or cyclic)

Manual 

2 hours 

5 to 7pm 

Tues, Wed, or Thurs in 

mid-September

http://bikepeddocumentation.org/

http://bikepeddocumentation.org/


Traffic Monitoring 

Guide 2013:

Chapter 4 for 

Non-motorized 

Traffic Updated: October 2016

6

• Permanent
• Short duration:

o Project Counts
o Cyclical Counts



Guidebook 

NCHRP 797

More on Thursday!
Webinar Part 2 –Equipment
Features latest NCHRP 797 
research update from Frank 
Proulx



State of the Practice: Nonmotorized
Count Programs



State Programs

• Washington: Manual short duration counting, 

with permanent counters.

• Colorado & North Carolina: Permanent counters 

with short duration automated counts (infrared 

and tube)

• Other programs: Minnesota, Oregon, Florida, 

Vermont …

Photo from Ken 
Brubaker, 
Colorado DOT
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Continuous
Counts

Short Duration Counts

Continuous Count Stations – Permanent 
counting sites that provide data continuously 
(24 hours per day, 7 days per week).

Winston-Salem, NC

Charlotte, NC

Enough data should be collected to 
allow calculation of accurate 
adjustment factors (Time of Day, Day 
of Week, Monthly) to apply to Short 
Duration Counts.

Annual Average Daily 

Bicycle Traffic 

(AADB)

Annual Average Daily 

Pedestrian Traffic

(AADP)

SLIDE FROM SARAH O’BRIEN



CCS Sites (13)
SDC Sites (22)

Phase I:  Pilot Region

26
SLIDE FROM SARAH O’BRIEN



Others: Minneapolis, Arlington, Austin, San Francisco, Boulder,  
San Diego, Vancouver, Philadelphia, Burlington, New York City, 
Fort Collins, Portland, and many, many, more…

Example Local/Regional

Blacksburg, Virginia



Local Programs
• Blacksburg (Lu et al., 2017)

– 4 permanent count sites

– 97 short duration (cyclic)

February 21, 2017

Lu, T., Buehler, R., Mondschein, A., and 

Hankey, S. (2017). "Designing a Bicycle 

and Pedestrian Traffic Monitoring Program 

to Estimate Annual Average Daily Traffic in 

a Small Rural College Town." 96th Annual 

Meeting of the Transportation Research 

Board, Transportation Research Board of 

the National Academies, Washington, DC.



Site selection

• Full year of 
data

• Seasonal and 
daily patterns

• Variety of 
location types

• 1 week of data

• Good spatial 
coverage

• Systematic 
selection

6

SLIDE FROM STEVE HANKEY AT VIRGINIA TECH



Summary of sampling campaign

• 1-week short duration 

counts (n=97)

• April – October

• 10% random re-sample of 

locations

• Event log and statistical 

check used to clean data

13

SLIDE FROM STEVE HANKEY AT VIRGINIA TECH



Recommendations

• Permanent counters and short duration counters

• Short duration counts: 
o 7 days

o Count in high volume months

• Validate equipment

• Site Selection
o Carefully choose permanent counts sites to capture 

different travel patterns: commute, school, 
recreational

o Short duration count sites 
• Project: before and after, specific to study

• Cyclic: If you can’t count it all, stratify roads/paths based on 
facility type and randomly sample within that road/path type



Thanks!

Krista Nordback, P.E., Ph.D.
nordback@hsrc.unc.edu

919-962-3493

mailto:nordback@


Extra Slides

February 21, 2017



Individual Bicyclist Risk
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Nordback, K., Marshall, W. E., & Janson, B. N. (2014). Bicyclist safety performance functions for a U.S. city. Accident Analysis & 
Prevention, 65, 114-122. doi: http://dx.doi.org/10.1016/j.aap.2013.12.016



DVRPC

Counting Pedestrians

& Bicyclists

**  Factoring  **

Pedestrian and Bicycle Information Center February  21, 2017



• Similar to AADT on the motorized side of 
travel monitoring, the AADB / AADP is used 
for trend analysis & planning purposes.

• Factoring allows the results of a Short 
Duration Count (SDC) (7 Day) to be 
mathematically transformed into an annual 
average volume to be used in planning 
applications.

Factors Translate SDCs to AADB / AADP





Equipment Factoring

   Validation of Automated Pedestrian Counting Equipment:   50 Hours;  25,000 Observations;  6.22% Error

Time Period

(Start) NB SB TOTAL NB SB TOTAL # % EB WB TOTAL EB WB TOTAL # %

6:00:00 AM 4 18 22 5 16 21 1 4.55% 9 6 15 8 3 11 4 26.67%

6:15:00 AM 9 45 54 6 44 50 4 7.41% 25 4 29 23 7 30 -1 -3.45%

6:30:00 AM 11 67 78 11 65 76 2 2.56% 21 8 29 24 7 31 -2 -6.90%

6:45:00 AM 6 111 117 5 103 108 9 7.69% 32 7 39 36 9 45 -6 -15.38%

3:00:00 PM 76 38 114 64 37 101 13 11.40% 133 138 271 184 143 327 -56 -20.66%

3:15:00 PM 64 42 106 54 38 92 14 13.21% 158 191 349 213 157 370 -21 -6.02%

3:30:00 PM 74 57 131 59 63 122 9 6.87% 180 142 322 216 166 382 -60 -18.63%

3:45:00 PM 96 41 137 93 37 130 7 5.11% 146 117 263 168 144 312 -49 -18.63%

3,902 3,530 372 9.53% 7,698 8,937 -1,239 -16.10%

Care should be taken not to rely on the 15 minute variation as error is introduced if the automated and manual counter clocks are not perfectly synchronized.  This error is minimized by examining the 10 hour totals.

Cumulative Variance: 11,600 12,467 867 -7.47%
Attributes:

Weather: Fair Fair

Temp. Range: 74-93 64-81

Usable Sidewalk Width: 5 feet 15 feet

Facing Material: Window w/ railing in front Masonry

Site

Characteristics: Across from Jefferson University Hospital Rothman Main east - west arterial (spine) in Center City,

Institute main entrance Philadelphia

Just south of Market Frankford Subway and Market Major retail corridor (The Gallery is across the street)

East Commuter Rail Station Market Frankford Subway runs beneath and Market

East Commuter Rail Station is across street

10th St, Chestnut to Market Sts (W)

Total  Variance*

                              8/16/2010                                                    8/27/2010                        

Market St, 10th to 11th Sts (S)

Eco-Counter Eco-Counter Total  Variance*Manual Count

7:00 AM - 2:45PM (Not Shown)

Manual Count





A Multi-Pronged Approach to 
Cyclist and Pedestrian Counting

• The FHWA Traffic Monitoring Guide 
identifies three main types of count 
programs

Permanent Count
Program

Cyclical Count
Program

Project 
Counts



Permanent Count Program

• Consists of sites where data is collected 24 
hours a day, 365 days a year.

• These sites are organized into “factor groups” 
whose locations have similar travel 
characteristics.

• Data is used to develop seasonal correction 
factors, which when applied to short term 
counts yield AADB & AADP, the correlative to 
AADT.



Permanent Bicycle and 
Pedestrian Counters

• DVRPC installed 15 permanent 
counters on multi-use trails

• Counters use an infrared sensor 
and inductive loop to detect and 
distinguish bicycles from 
pedestrians 

• Counters collect data 
continuously 365 days a year, 24 
hours a day and wirelessly report 
data in 15 minute increments by 
direction and by mode



Trail Permanent Count Stations



Permanent Count Program

• When considering a site for a permanent 
installation, it is best to conduct a Short 
Duration Count (SDC) and graph the data to 
determine the travel pattern.

• Locations should be chosen not based on the 
highest volumes, but to achieve a mix of travel 
patterns which will aid in the development of 
seasonal correction factors.



Permanent Station Factor Group Analysis

Conclusion: Mixed Utilitarian & Recreation Pattern Group



Permanent Station Factor Group Analysis



Cynwyd Heritage Trail Oct 19 – Nov 8, 2015
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Manayunk Bridge Trail Opens



Calculating the Seasonal Factors



Weather & the Seasonal Factors

February 1 Sunday 39 21 SNOW 268 100 368 4.460

2 Monday 41 23 RAIN 64 9 73 22.482

3 Tuesday 30 20 CLEAR 154 31 185 8.871

4 Wednesday 47 23 CLOUDY 408 83 491 3.343

5 Thursday 41 17 PTCLDY 169 47 216 7.598

6 Friday 32 14 PTCLDY 156 30 186 8.824

7 Saturday 44 21 CLOUDY 531 127 658 2.494

8 Sunday 51 33 CLOUDY 859 208 1067 1.538

9 Monday 37 28 CLOUDY 94 19 113 14.524

10 Tuesday 42 28 PTCLDY 189 30 219 7.494

11 Wednesday 39 26 CLEAR 284 67 351 4.676

12 Thursday 41 20 CLOUDY 250 64 314 5.227

13 Friday 24 10 CLEAR 89 26 115 14.271

14 Saturday 32 18 SNOW 111 37 148 11.089

15 Sunday 21 9 CLEAR 5 6 11 149.199

16 Monday 17 3 PTCLDY 50 11 61 26.905

17 Tuesday 28 13 PTCLDY 65 13 78 21.041

18 Wednesday 32 11 PTCLDY 122 16 138 11.893

19 Thursday 23 8 PTCLDY 71 15 86 19.084

20 Friday 18 2 CLEAR 50 5 55 29.840

21 Saturday 34 9 SNOW 38 13 51 32.180

22 Sunday 47 33 RAIN 42 4 46 35.678

23 Monday 37 13 PTCLDY 70 1 71 23.115

24 Tuesday 25 7 PTCLDY 81 4 85 19.308

25 Wednesday 38 15 PTCLDY 157 7 164 10.007

26 Thursday 32 26 CLOUDY 116 6 122 13.452

27 Friday 31 22 PTCLDY 115 1 116 14.148

28 Saturday 32 16 CLEAR 152 14 166 9.887

Date Components Weather Information Locations Daily Total Seasonal

High Low Prevailing SRT @ Wissahickon Factor

Month Day Day of Week Temp. Temp. Conditions Kelly Dr Trail



Locations – Cyclical Count Program



Determining a SDC Factor Pattern Group

Schuylkill River Trail  Schuylkill River Park - Locust St
Weekday 09/09/15 Saturday 09/05/2015 Sunday 09/06/2015

EB WB EB WB EB WB

TIME
10:00 AM 7 4 13 9 30 15

10:15 AM 12 11 16 26 14 25

10:30 AM 10 10 26 35 12 30

10:45 AM 7 7 24 43 28 20

11:00 AM 11 5 42 25 17 24

11:15 AM 9 11 24 31 26 18

11:30 AM 11 7 12 25 17 34

11:45 AM 3 3 6 13 16 17

12:00 PM 6 4 20 8 14 13

12:15 PM 7 11 37 29 19 25

12:30 PM 9 7 9 15 12 15

12:45 PM 9 4 16 9 12 16

1:00 PM 9 4 12 28 29 18

1:15 PM 9 7 15 15 13 13

1:30 PM 7 4 17 13 12 11

1:45 PM 9 10 30 16 14 15

2:00 PM 10 6 19 17 9 12



Summary

• Validate equipment when new and annually thereafter 
to calculate Equipment Factor.

• Conduct SDC at candidate permanent site to determine 
travel pattern.  Select sites to get a varied mix.

• Group permanent sites by travel pattern (factor 
groups) and use volumes to calculate seasonal 
correction factors for a given year.

• Graph SDC data to assign location to a factor group.  

• Apply equipment and seasonal factors to estimate 
AADB / AADP.



Thank You

Scott Brady,  MS, MCP

Manager, Office of Travel Monitoring

sbrady@dvrpc.org

215.238.2814 Delaware Valley Regional

Planning Commission

mailto:sbrady@dvrpc.org


FHWA Count Pilot Project &
Traffic Monitoring Analysis System

Jeremy Raw, P.E.
Office of Planning

Federal Highway Administration
February 21, 2017

New Partners for Smart Growth, St. Louis, MO



Bike/Ped Count Technology Pilot

• What does it take to 
start a program?

• Funded 10 agencies 
($20K each)

• Documentation
• Technical support

https://www.fhwa.dot.gov/environment/
bicycle_pedestrian/countpilot/

February 21, 2017 2Bicycle and Pedestrian Count Programs



Bike/Ped Count Pilot Locations

February 21, 2017 3Bicycle and Pedestrian Count Programs



Traffic Monitoring Analysis System

• National database of counts
• Standard data format
• Consistent quality checks
• Goals:

– Monitor Trends
– Support Research (e.g. Forecasting, Safety)
– Transportation System Performance Management

https://www.fhwa.dot.gov/policyinformation/travelmonitoring.cfm

February 21, 2017 4Bicycle and Pedestrian Count Programs



TMAS Motorized

• All automated motorized counts across US
• Basis for FHWA Traffic Volume Trends
• Complements Highway Performance 

Monitoring System (HPMS)
• Data submitted monthly by each State DOT

February 21, 2017 5Bicycle and Pedestrian Count Programs



TMAS Non-Motorized

• Not (yet) a comprehensive database
• Any agency can submit (not just State DOTs)
• User account required
• Open for submissions within 2017

• Pilot submission projects at several State DOTs

February 21, 2017 6Bicycle and Pedestrian Count Programs



TMAS Data Submission

• Data in Traffic Monitoring Guide Format
• Quality Checking is comprehensive

– No garbage allowed!

• Data must pass the checks to get in
– Initially, err in the direction of allowing data
– “Questionable” data will be flagged

February 21, 2017 7Bicycle and Pedestrian Count Programs



TMAS Contacts

• Steven Jessberger (Highway Policy Information)
steven.jessberger@dot.gov
202-366-5052

• Jeremy Raw (Office of Planning)
jeremy.raw@dot.gov
202-366-0986

February 21, 2017 8Bicycle and Pedestrian Count Programs



TMG Format 

Guidance

February 21st, 2017



Guidebook Organization

• TMG format

• Count station 

description (location)

• Count data

• Collecting multiple 

counts at single 

location

• Facility types and 

counting examples

2



TMG Format

• Sections 7.9 and 7.10 of 

the TMG

• Intent to create flexible, 

comprehensive data 

format

• This guidebook’s goal is 

to make the format 

accessible

3



TMG Format

4



Count Station Description (Location)

5

• Describes primarily where the count was 

collected, as well as what was counted and 

how it was counted

• d, per direction, per year



Count Station Description (Location)

6a

• Guidebook walks through each field of the 

station location

• Provides description of the field, graphical 

explanation, and example



Count Station Description (Location)

6b

• Guidebook walks through each field of the 

station location

• Provides description of the field, graphical 

explanation, and example



Count Station Description (Location)

6c

• Guidebook walks through each field of the 

station location

• Provides description of the field, graphical 

explanation, and example



Count Data

• Describes the count data collected

• Repeats some fields from the Station Location 

record

• Describes conditions of count (i.e. weather)

• Option to include additional data about count 

subject

7a



Count Data

• Describes the count data collected

• Repeats some fields from the Station Location 

record

• Describes conditions of count (i.e. weather)

• Option to include additional data about count 

subject

7b



Station Location Examples

• Guidebook 

includes 29 

examples 

organized by type

• Provides guidance 

specific to each 

example type

8



Station Location Examples

9



Thank you!

Kelly Laustsen, P.E.

klaustsen@kittelson.com

503.535.7439
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Questions?

Archive at www.pedbikeinfo.org/webinars
Download a video recording and presentation slides

Questions?

Krista Nordback nordback@hsrc.unc.edu

Scott Brady sbrady@dvrpc.org

 Jeremy Raw jeremy.raw@dot.gov

Kelly Laustsen klaustsen@kittelson.com

General Inquiries pbic@pedbikeinfo.org

mailto:Nordback@hsrc.unc.edu
mailto:sbrady@dvrpc.org
mailto:jeremy.raw@dot.gov
mailto:klaustsen@kittelson.com
mailto:pbic@pedbikeinfo.org
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