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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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Bicycle Signals
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Eastern Time

Peter Koonce
Portland, OR

Rock Miller

Dave Kirschner
FHWA
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www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/multimodal_connectivity
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Project Team 

• FHWA 
• Technical Leaders: Gary Jensen, Christopher Douwes

• Reviewers: Wesley Blount, Bruce Friedman, Elizabeth 
Hilton, Dave Kirschner, Jeremy Raw, Gabe Rousseau, 
Shari Schaftlein

• Special thanks to Dan Goodman

• Consultant Advisors 
• ICF: Hannah Twaddell, Jon Walker, Lindsay Martin; 

special thanks to Eliot Rose

• Alta Planning + Design: Kim Voros, Hugh Louch, Cat 
Cheng; Erin David; special thanks to Frank Proulx

• Portland State University Transportation Education and 
Research Center: Joseph Broach, Jennifer Dill, Kelly 
Clifton, Claire Lust
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Companion Guides

www.fhwa.dot.gov/environment/bicycle_

pedestrian/publications/performance_me

asures_guidebook

www.fhwa.dot.gov/environment/bicycle_

pedestrian/publications/multimodal_con

nectivity
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Methodology
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Research & 

Practice Scan

Case Studies 

(5 Agencies)

Phone 

Interviews

(8 agencies)

57 

articles & 

reports

61 

planning 

documents
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Who’s On the Line? 

• What type of agency/ organization do you represent? 

• Federal Agency

• State Agency

• Regional Agency (e.g., MPO, Regional Commission/ Council)

• Local Agency (e.g., City, County, Municipality)

• Nonprofit agency

• Consultant practice

• Other
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What is multimodal connectivity?

• Networks are accessible, 
interconnected pedestrian 
and/or bicycle transportation 
facilities that allow all users to 
safely and conveniently get 
where they want to go.

• 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
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Why Measure Multimodal Connectivity?

• Set goals and track 

progress

• Compare alternative 

plan scenarios

• Prioritize projects that 

close gaps and 

resolve barriers

• Advance goals for 

safety, equity, health, 

and quality of life

7
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Who Needs Multimodal Connectivity?
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Case Study Stories
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Agency, Lead 

Staff

Project

Atlanta Regional 

Commission, 

Byron Rushing

Connectivity 

measure to support 

livable centers

City of Baltimore, 

Valorie LaCour,

Jay Decker

Measuring 

pedestrian 

connectivity in a 

dense urban area

Caltrans, Sergio 

Ruiz

Bicycle connectivity 

across highways

City of Fort 

Collins, Tessa 

Gregor

Bicycle network 

assessment 

comparison

Portland Metro, 

Lake McTighe

Regional connectivity 

measures
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Atlanta Regional Commission

• Develop standard 
local bicycle 
connectivity 
measures and 
analysis methods for 
low stress facilities

• Identify projects for 
regional Livable 
Communities 
Initiative grant 
program

• Achieve regional 
bicycle connectivity 
goals  
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Atlanta Regional Commission
• Midtown: Main center, has 

numerous facilities. Plan: add 

protected facilities along key 

routes.

• Decatur: Walkable town center. 

Plan: connect commercial 

areas to regional trails. 

• Perimeter: North suburban 

activity center, large mall, big-

box retail. Plan: Add bike 

facilities. 

• Woodstock: North suburban 

city center. Plan: expand on 

and off-street bike path 

network. 

• West End: Historic 

neighborhood. Plan: improve 

local/ regional bike access. 
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Midtown Decatur

Perimeter

Woodstock West End
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Decatur Transit Station Area Example

12

 

Current Facilities 

 

Planned Facilities 

Current Low Travel Stress Network 
 

Planned Low Travel Stress Network 

 

 

Current Facilities 

 

Planned Facilities 

Current Low Travel Stress Network 
 

Planned Low Travel Stress Network 

 

 

Current Facilities 

 

Planned Facilities 

Current Low Travel Stress Network 
 

Planned Low Travel Stress Network 

 

 

Current Facilities 

 

Planned Facilities 

Current Low Travel Stress Network 
 

Planned Low Travel Stress Network 

 



Measuring Multimodal Network Connectivity

City of Baltimore
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City of Baltimore

14

• What does connectivity 

assessment look like in a 

robust network?

• Focus on accessibility
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Caltrans District Four

16

• Plan assesses network 

need for crossing 

improvements by 

overlaying:

• Potential bicycle demand

• Supply and quality of bicycle 

access

• Safety

• User comments
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Caltrans District Four

17

• Route Directness Index 

(RDI) used to assess the 

crossing quality and 

opportunity at regular 

points along the corridor
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Fort Collins, CO

• Transportation 

Master Plan 

Update

• How to take 

network to next 

level

• Track over time

• Integrate with other 

modal analysis

19
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Measuring Multimodal Network Connectivity

Portland Metro
• See if areas that perform 

well align with areas that 

are generally considered 

well suited for bicycling 

and walking. 

• Determine whether the 

measures adequately 

reflect change due to 

planned projects. 

• Refine the definitions of 

measures and the 

process for calculating 

them.  

• Identify opportunities to 

simplify measures.
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Portland Metro Metrics Per Census Tract

22

• Street density: linear miles of streets 

Street connectivity: ratio of 

intersections to linear street miles. 

• Sidewalk density: linear miles of street 

segments with more than 50 percent of 

sidewalks completed.

• Sidewalk connectivity: ratio of 

sidewalk density (miles of street 

segments with more than 50 percent of 

sidewalks completed) to total linear 

miles of streets. 

• Bikeway density: linear miles of street 

segments with bikeways completed .

• Bikeway connectivity: ratio of bikeway 

density (miles of street segments with 

bikeways completed) to total miles of 

streets. 

• Trail density: miles of trails completed

Consolidated measures, bikeway emphasis

Consolidated measures, pedestrian emphasis
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Poll – What’s Your Story? 

Which of the case study connectivity issues applies to your 

community, too…? Check all that apply! 

• Broken pavement

• Accessibility to persons with disabilities

• Physical gaps in the network

• Sparse network (low density)

• Heavy-traffic highway crossings

• Fast moving car traffic 

• Long distances between places

• Others? Type in the chat pod! 
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Guide Contents

• Connectivity Analysis 

Process

• Fact Sheets on 

Connectivity Analysis 

Methods 

• Fact sheets on 

Connectivity Analysis 

Measures

• Lessons Learned

24
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Connectivity Analysis Process

25
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Step 1 – Planning Context

26



Measuring Multimodal Network Connectivity

Decisionmaking Process

27

USDOT 2016. 

Transportation 

Planning Process 

Briefing Book.
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Planning 

Context

• Key questions, 

problems or 

decisions

• Relevant plans 

or policies

• Existing and 

planned 

networks 

• Agency’s role 

in advancing 

connectivity

• Analysis scale

28

Caltrans District 4 case study



Measuring Multimodal Network Connectivity

Step 2 – Define the Method
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Network 

Completeness

Network Density

Route 

Directness

Accessibility to 

Destinations

All Designated Low Stress

Network 

Quality
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Steps 3-5: Measure Connectivity

31
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Step 3 – Assemble Data

32
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Define the Network

• For meaningful 

results, measure 

network that:

• addresses planning 

question(s)

• people will actually 

use

• Strive to build 

better data on 

facilities, people 

and places

• Update & archive 

over time

33

▪ Sidewalk

▪ Sidepath

▪ Shared Use Path

▪ Bike Lane (

▪ Separated/ 

Protected Bike 

Lane

▪ Buffered Bike 

Lane

▪ Bike Boulevard/ 

Nbhd. Greenway

▪ Paved Shoulder   

▪ All streets (& 

trails) where 

walking or cycling 

permitted

▪ Level of Service 

(LOS)

▪ Level of Traffic 

Stress (LTS)

▪ Preference-based 

models

All Streets Facility-based Quality-based
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Street Network Data

• Bicycle and Pedestrian 

Facility Data

• Designated facility types

• Intersection features

• Slope (terrain)

• Supporting Data

• Roadway design characteristics 

(e.g. lane count/width, parking, turn 

lanes)

• Traffic volume and/or speed

• Heavy vehicle traffic

• Potential obstacles (e.g. driveways)
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People and Place Data

• Form-based

measures can be 

calculated using 

only network data

• Route-based

measures require 

additional data on 

where people live 

and what they need 

to access

35

Sidewalk Density Bicycle Facility Completeness

Form-based

Route Directness Access to Destinations

Route-based
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Poll – What Do You Know About Your 

Nonmotorized Networks?
What kind of nonmotorized facility data typically available to 
the agency(ies) with whom you work? lanes
• Shared-use paths
• Bike lanes
• Signed routes
• Bicycle boulevards
• Sidewalks
• Crosswalks
• Traffic signals

• Number of lanes

• Traffic volumes and / or speed

• Other? Type in the chat pod!

36
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Step 4 – Compute Metrics 

37
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Network Completeness

City of Baltimore

38

• Data relatively easy 

to collect.

• Metrics are easy to 

communicate

• Metrics can be 

tracked over time

• Not easily 

comparable from 

area to another
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Network Density

39

Portland Metro

• Data inputs can be 

very simple

• Widely applied and 

understood

• Particularly 

appropriate to 

walking

• Consider facility 

quality for a more 

meaningful metric
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Route Directness

40

• Provides detailed 

analysis for areas 

with robust existing 

networks

• Can demonstrate the 

level of connectivity 

among destinations

• May require 

significant data 

preparation and 

labor
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Access to Destinations

41

• Well suited to 

identifying and 

prioritizing projects

• May be data and 

labor intensive

• Results may be hard 

to interpret and/or 

act upon
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Network Quality

42

• Can be easily 

applied to design 

and improvement 

strategies

• Can be used to 

understand impact of 

planned and 

implemented 

facilities

• Typically data 

intensive

• Most useful with a 

mature bike/ped 

network
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Poll – Which Methods Have You Used?

What kind of nonmotorized network connectivity analysis 

methods have you or your agency used? 

• Completeness
• Density
• Directness (travelsheds)
• Access to Destinations
• Quality 

• Other? Type in the chat pod! 

43
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Connectivity Analysis Measures

• Bicycle Level of Service

• Bicycle Level of Traffic 

Stress

• Bicycle Low Stress 

Connectivity

• Bicycle Route Quality Index

• Pedestrian Index of the 

Environment

• Pedestrian Level of Service

• Pedestrian Level of Traffic 

Stress

44

Portland Region Pedestrian Index of Environment
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Measuring Multimodal Network Connectivity

Poll – Which Measures Have You Used?

What kind of nonmotorized connectivity analysis measures 

have you or your agency used? 

• Bicycle Level of Service
• Bicycle Level of Traffic Stress
• Pedestrian Level of Service
• Pedestrian Level of Traffic Stress

• Other? Type in the chat pod!
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Step 5 – Package Results

48
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Packaging Results: Visual Analysis

• Common approach 

to identify network 

gaps and 

opportunities

• Difficult to make 

objective 

comparisons

50

Route Quality Index (RQI) – quality 

rating of segments and intersections 
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Packaging Results: Small Area Scores

• Summarize link or route 

scores to small areas

• Easier to compare 

across areas or over 

time

51

Bicycle Network Analysis Tool (PeopleForBikes) –

access to “baskets” of destination types by census 

block
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Packaging Results: Network Scores

• Summarize scores to 

entire network

• Comparable over time 

and among different 

network alternatives 

52

Bicycle Network Analysis Tool (PeopleForBikes) –

population-weighted small area scores for regional 

networks
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Overlay and 

Prioritize

• How does 

connectivity relate to 

other priorities? 

• What data will you 

need?

• Safety (injury / fatal 

collisions)

• Equity (low income / 

minority populations)

• Access to destinations 

(employment centers, 

schools)

• Usage (mode share, 

counts)

53

Poverty Data Overlaid on Level of Traffic Stress Analysis (Fort Collins)
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Lessons Learned
• Clearly define the network vision and 

analysis goal.

• Select a method appropriate for the 

intended application and study area 

context.

54

• Select measures that can be tracked over time.

• Consider implications of modifying methods/ measures.

• Promote consistent data standards and storage 

parameters.

• Test measures before committing to them; be prepared to 

conduct secondary research and validation.

• View the picture from several perspectives. 
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Discussion

 Send us your questions

 Follow up with us:

 Gary Jensen gary.jensen@dot.gov 

 Hannah Twaddell hannah.twaddell@icf.com

 Kim Voros kimvoros@altaplanning.com

 Joe Broach jbroach@pdx.edu

 General Inquiries pbic@pedbikeinfo.org

 Archive at www.pedbikeinfo.org/webinars
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