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Housekeeping

Problems with audio?
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.
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Archive and Certificates

Archive posted at www.pedbikeinfo.org/webinars

Copy of presentations

Recording (within 1-2 days)

Links to resources

Follow-up email will include…

Link to certificate of attendance

Information about webinar archive
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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
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Upcoming Webinar

Visit www.pedbikeinfo.org to learn more and register

Improving Safety Using Truck 
Side Guards

June 12, 2:00 – 3:30 PM Eastern Time

Dr. Alexander Epstein
Volpe National Transportation 
Systems Center

Kris Carter
City of Boston
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New Connected Networks Info Brief

Defining Connected Bike 
Networks

Pedestrian and Bicycle Information Center  & 
PeopleForBikes

Safety and Mobility
Connected networks support safe, 
continuous travel

Network Quality Assessment
Evaluate access to destinations, coverage 
and comfort

New Focus on Networks
Examples of cities and orgs prioritizing 
and supporting network development

www.pedbikeinfo.org/pdf/InfoBrief_PBIC_Networks.pdf
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Context

FHWA Support For
• An integrated, safe, accessible, and 

convenient transportation system 
for all users

Background
• Safety is the #1 priority

• State and local demand

• Design flexibility

• Performance Based Practical 
Design

• System efficiency

• Economic development



Multimodal networks are 
interconnected pedestrian and/or 
bicycle transportation facilities that 
allow people of all ages and abilities to 
safely and conveniently get where they 
want to go.

FHWA Case Studies in Delivering Safe, Comfortable, and Connected 
Pedestrian and Bicycle Networks

Multimodal Networks



Multimodal Network Principles

• Cohesion

• Directness

• Accessibility

• Alternatives

• Safety and 
Security

• Comfort
FHWA Case Studies in Delivering Safe, Comfortable, and Connected Pedestrian and Bicycle Networks





Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



Recent FHWA Pedestrian and Bicycle Resources

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian





Recently Released

• Provide a bridge 
between existing 
guidance on bicycle and 
pedestrian design and 
rural practice.

• Encourage innovation in 
development of safe 
and appealing networks 
for bicycling and 
walking in small towns 
and rural areas.

• Provide examples of 
peer communities and 
project implementation 
that is appropriate for 
rural communities.



Connected Networks







• Highlights ways to apply 
design flexibility, while 
focusing on reducing 
multimodal conflicts and 
achieving connected 
networks

• Help practitioners address 
topics such as:
– Intersection design

– Road diets

– Pedestrian crossing treatments

– Transit and school access

– Freight

– Accessibility

Achieving Multimodal Networks: Applying 
Design Flexibility and Reducing Conflicts

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



Achieving Multimodal Networks: Applying 
Design Flexibility and Reducing Conflicts

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



Achieving Multimodal Networks: Applying 
Design Flexibility and Reducing Conflicts

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



Guidebook for Developing Pedestrian 
and Bicycle Performance Measures



Strategic Agenda for Pedestrian and Bicycle 
Transportation

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian

Aspirational Goals

• Achieve an 80 percent reduction 
in pedestrian and bicycle fatalities 
and serious injuries in 15 years and 
zero pedestrian and bicycle 
fatalities and serious injuries in the 
next 20 to 30 years. 

• Increase the percentage of short 
trips represented by bicycling and 
walking to 30 percent by the year 
2025. This will indicate a 50 
percent increase over the 2009 
value of 20 percent. Short trips are 
defined as trips 5 miles or less for 
bicyclists and 1 mile or less for 
pedestrians. 



Multimodal networks 
are interconnected 
pedestrian and/or 
bicycle transportation 
facilities that allow 
people of all ages and 
abilities to safely and 
conveniently get where 
they want to go.

Are there any concepts that are missing?
* Enter Feedback in the Chat Pod *

• Cohesion

• Directness

• Accessibility

• Alternatives

• Safety and 
Security

• Comfort
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Selected FHWA Contacts

Dan Goodman

Office of Planning, Environment, and 
Realty

Daniel.Goodman@dot.gov

Christopher Douwes

Office of Planning, Environment, and 
Realty

Christopher.Douwes@dot.gov

Gabriel Rousseau

Office of Safety

Gabe.Rousseau@dot.gov

Elizabeth Hilton

Office of Infrastructure

Elizabeth.Hilton@dot.gov

Dave Kirschner

Office of Operations

David.Kirschner@dot.gov

For More Information:
www.fhwa.dot.gov/environment/bicycle_pedestrian



Measuring Multimodal Network 

Connectivity



What is multimodal connectivity?

• Multimodal connectivity is the 

extent to which bicyclists and 

pedestrians can make 

comfortable trips from 

beginning to end when 

traveling to destinations 

throughout a community. 
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Map credit: Lowry 2016



Why is measuring connectivity important?

• Gauging progress 

towards goals

• Comparing plan 

alternatives

• Prioritizing projects 

that close gaps 
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Photo credit: Second Wave Media



What have we learned so far?

Connectivity is important to transportation agencies, 
but there’s no best-practice way to measure it. 
Agencies’ approach depends on:

• Where they are at in the planning process

• What roles/responsibilities they have

• What projects are being considered

• Relevant policies, goals, and previous efforts 

• What data and tools are available

• How big the area being analyzed is

• When the analysis is conducted

Connectivity is important, but so is context.
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Regional connectivity analysis 
Memphis MPO used different measures to assess existing conditions.
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Map Credit: Memphis MPO 2011 

Connected node ratio Bicycle shortest path analysis



Small area connectivity analysis 
King County Metro used multiple connectivity measures to prioritize projects to 

improve bike/ped access to transit stations.
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Map Credit: King County Metro 2014

Route directness index Travelsheds



Facility-level connectivity analysis 
SFMTA analyzed how level of traffic stress varies over the course of a given 

route to identify barriers. 
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Map Credit: SFMTA 2013



Do networks consist of designated

facilities or high-quality facilities?
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Map Credit: Memphis MPO 2011 

Low-stress bicycle streets are shown 

in blue and light blue. 

Designated bicycle facilities are shown 

in blue, green, and purple. 



What are you looking to measure?

• Facility quality: Bike/ped level of service, bicycle level of 

traffic stress

• Form-based: Intersection density, connected node ratio, 

block length, route directness index

• Destination-based: Pedestrian Index of the Environment, 

Walk Opportunities Index, Low-stress connectivity

• Did we build it?: % of network complete, miles of 

pedestrian/bicycle facilities

• Eyeballing: Gap analysis
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Where are you applying your analysis?
Step Description Example Extent

Assessing 

existing conditions

Identify areas where bicycling 

and walking may occur; 

highlight areas that are more 

suitable

Kansas City (KS)  

2003 Walkability 

Plan 

Identifying gaps Identify gaps, barriers and 

other areas of discontinuity 

Analyzing plans or 

plan alternatives 

Develop and compare 

different scenarios 

Portland (OR) 

Metro Regional

Bicycle Model 

Selecting or 

prioritizing

projects 

Rank locations in need of 

improvement to prioritize 

investments 

Cambridge 2015 

Bicycle Plan 

Designing

projects

Inform project design (e.g.,

alignment, etc.)

Evaluating

progress 

Quantify progress towards 

goals and change over time 

Lincoln (NE)

Complete Streets 
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Measuring connectivity is a process
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Step Key questions Results

1. Vision • What are your agency’s policies related to 

connectivity?

• What is your agency’s role in improving 

connectivity?

• In what context will your agency measure 

connectivity?

• Policies

• Measure 

definitions

2. Define

network

• What features should your network include?

• What data do you have?

• What data do you need to collect?

• GIS network

• Database 

3. Analyze • What tools do you have?

• What is the best approach given the context 

and scale?

• Maps

• Performance 

measures

4. Overlay • What other policy issues do you want to 

address?

• What data do you have on those issues?

• Maps

• Performance 

measures

5. Act • Decisions 



What other priorities are you looking to 

address?

Connectivity analysis does not 
directly measure safety, equity, 
accessibility, or usage, but you 
can overlay results with other 
data: 

• Safety (injury / fatal collisions)

• Equity (low income / minority 
populations)

• Access to destinations 
(employment centers, 
schools)

• Usage (mode share, counts)
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Map Credit: Broach and Dill (2017)



Contact Info 

Photo Credit www.pedbikeimages.org/Laura Sandt 

Eliot Rose - ICF

eliot.rose@icf.com

(503) 525-6167 

Dan Goodman - FWHA

daniel.goodman@dot.gov

(202) 366-9064
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mailto:Eliot.Rose@icf.com
mailto:Daniel.goodman@dot.gov
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Discussion

 Send us your questions

 Follow up with us:

 Dan Goodman daniel.goodman@dot.gov 

 Eliot Rose eliot.rose@icf.com

 Eli Glazier eglazier@tooledesign.com

 General Inquiries pbic@pedbikeinfo.org

 Archive at www.pedbikeinfo.org/webinars
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