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Create a GIS tool to prioritize new bicycle facilities 
based on low-stress network connectivityProject goal:



What is connectivity?

• Portland 
• Seattle
• Minneapolis 
• Vancouver, B.C.

Many cities prioritize 
based on connectivity



Prioritization Criteria
1. Equity
2. Community Support
3. Connectivity
4. Visibility of Bicycling
5. Innovation
6. Leverage
7. Return on Investment



What is “low-stress” bicycling?
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GPS trackers to observe route choice 
to quantify low-stress



Roadway  
 

 
 

 
Number of Lanes Speed Limit
6+ lanes 35+ mph 140%
5 lanes 35+ mph 120%
3 lanes 35+ mph 100%
6+ lanes 30 mph 80%
5 lanes 30 mph 70%
5 lanes 25 mph 67%
3 lanes 30 mph 40%
4 lanes 25 mph 35%
3 lanes 25 mph 20%
2 lanes 30 mph 15%
2 lanes 25 mph 10%

 

Marginal Rate of Substitution



Roadway Sharrows Bike Lane
Buffered 
Bike Lane

Protected 
Bike Lane

Number of Lanes Speed Limit 5% 40% 60% 90%
6+ lanes 35+ mph 140% 133% 84% 56% 14%
5 lanes 35+ mph 120% 114% 72% 48% 12%
3 lanes 35+ mph 100% 95% 60% 40% 10%
6+ lanes 30 mph 80% 76% 48% 32% 8%
5 lanes 30 mph 70% 67% 42% 28% 7%
5 lanes 25 mph 67% 64% 40% 27% 7%
3 lanes 30 mph 40% 38% 24% 16% 4%
4 lanes 25 mph 35% 33% 21% 14% 4%
3 lanes 25 mph 20% 19% 12% 8% 2%
2 lanes 30 mph 15% 14% 9% 6% 2%
2 lanes 25 mph 10% 10% 6% 4% 1%

Stress Reduction

Marginal Rate of Substitution

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑆𝑆𝑆𝑆 = 𝑅𝑅𝑜𝑜𝑜𝑜𝑃𝑃𝑜𝑜𝑜𝑜𝑜𝑜 𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑆𝑆𝑆𝑆 ∗ 1 − 𝑅𝑅𝑃𝑃𝑃𝑃𝑒𝑒𝑃𝑃𝑆𝑆𝑃𝑃𝑜𝑜𝑒𝑒



Intersections

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑆𝑆𝑆𝑆 = 𝑅𝑅𝑜𝑜𝑜𝑜𝑃𝑃𝑜𝑜𝑜𝑜𝑜𝑜 𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑆𝑆𝑆𝑆 ∗ 1 − 𝑅𝑅𝑃𝑃𝑃𝑃𝑒𝑒𝑃𝑃𝑆𝑆𝑃𝑃𝑜𝑜𝑒𝑒

Roadway Bike Box Traffic Signal
Protected 

Turns
Number of Lanes Speed Limit 15% 50% 90%
6+ lanes 35+ mph 140% 119% 70% 14%
5 lanes 35+ mph 120% 102% 60% 12%
3 lanes 35+ mph 100% 85% 50% 10%
6+ lanes 30 mph 80% 68% 40% 8%
5 lanes 30 mph 70% 60% 35% 7%
5 lanes 25 mph 67% 57% 34% 7%
3 lanes 30 mph 40% 34% 20% 4%
4 lanes 25 mph 35% 30% 18% 4%
3 lanes 25 mph 20% 17% 10% 2%
2 lanes 30 mph 15% 13% 8% 2%
2 lanes 25 mph 10% 9% 5% 1%

Stress Reduction



Method and GIS Tool





1. Origins 2. Destinations

Input:



3. Street and Trail Network 4. Digital Elevation



Output:

1. Connectivity to Destinations 2. Network Flow



Arlington, VA







Proposed future improvements











Which projects will most effectively 
improve connectivity?







Top 10 Projects

Rank Name Improvement
1 Clarendon Blvd Protected Bike Lane
2 Fairfax Dr Protected Bike Lane
3 Wilson Blvd Protected Bike Lane
4 N Irving Quietway @ Clarendon Circle Quietway
5 Key Blvd (One Block) Protected Bike Lane
6 Nash St Protected Bike Lane
7 N Harrison St (south of Lee Highway) Bike Lane
8 N Lynn St Protected Bike Lane
9 N Barton St (Wilson to Clarendon link) Protected Bike Lane

10 23rd St S Protected Bike Lane





Thank you…

Liz Thorstensen
VP of Trail Development

202.974.5144

liz@railstotrails.org
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