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T-MAP 
Trail Modeling and Assessment Platform 

T-MAP Tools 

1. Analyze trail connectivity 

2. Collect bike and pedestrian counts 

3. Estimate/Forecast Demand 

4. Assess Impacts (health, environment, economy, etc.) 



Project Goal 
Create a GIS tool to help prioritize trail 
projects based on network connectivity 

-Objective, transparent, meaningful, 
and generalizable. 
 
-Focused on bicycle connectivity. 
 
-Focused on urban utilitarian travel. 



Walk Score 





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



Perception of Stress 

Source:  Geller, R. (2006), "Four Types of Cyclists"  
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Islands of Low-Stress Connectivity 

Source: Mekuria et al. (2012), “Low-stress bicycling and network 
connectivity”  



Connectivity = Accessibility 



McNeil (2010)  
20-Minute Neighborhood 

Source: McNeil (2010), Bikeability and the Twenty-minute Neighborhood: 
How Infrastructure and Destinations Influence Bicycle Accessibility 



Method 
Step 1. Identify Improvement Projects and Define Scenarios 
Step 2. Prepare Origin and Destination Data 
Step 3. Run the GIS tool for each Scenario 
Step 4. Score Projects based on Connectivity 
 
 



EXAMPLE: Seattle, Washington 
Connectivity and Project Prioritization 

Item Existing 
Conditions 

Full build out 
of BMP 

Sharrows (miles) 30 7 
Bike Lane (miles) 68 33 
Buffered Bike Lane (miles) 3 14 
Protected Bike Lane (miles) 1 102 
Neighborhood Greenway (miles) 4 234 
Multi use Trail (miles) 2 30 

Number of Projects - 771 projects 

Which projects will most effectively improve low-stress connectivity? 



Existing Conditions Bicycle Master Plan 



Origins = Residential Parcels Destinations = Businesses 

Inputs: Origins and Destinations 



Analysis:  
Connecting origins to 
destinations  
based on cycling 
stress levels 

Roadway Sharrows Bike Lane
Buffered 
Bike Lane

Protected 
Bike Lane

Number of Lanes Speed Limit 10% 50% 65% 75%
2 lanes (residential) Up to 25 mph 10% 9% 5% 4% 3%
2 lanes (residential) 30 mph 15% 14% 8% 5% 4%
2-3 lanes Up to 25 mph 20% 18% 10% 7% 5%
4-5 lanes Up to 25 mph 35% 32% 18% 12% 9%
2-3 lanes 30 mph 40% 36% 20% 14% 10%
6+ lanes Up to 25 mph 67% 60% 34% 23% 17%
4-5 lanes 30 mph 70% 63% 35% 25% 18%
6+ lanes 30 mph 80% 72% 40% 28% 20%
2-3 lanes 35+ mph 100% 90% 50% 35% 25%
4-5 lanes 35+ mph 120% 108% 60% 42% 30%
6+ lanes 35+ mph 140% 126% 70% 49% 35%

Stress
Marginal Rate
of Substitution

Stress Reduction



Output: Accessibility to Destinations 

Existing Conditions Bicycle Master Plan 



Output: Network Flow 

Existing Conditions Bicycle Master Plan 



Output: Project Rankings 

Rank Project Current Facility Bicycle Accommodation Miles Score 
1 508 - Multi use Trail 0.58 786 
2 368 - Multi use Trail 0.40 103 
3 626 Principal Arterial Protected Bike Lane 0.35 89 
4 627 Minor Arterial Bike Lane 0.08 62 
5 385 Minor Arterial Protected Bike Lane 0.57 47 
6 636 Collector Protected Bike Lane 0.46 43 
7 423 Local Street Neighborhood Greenway 1.21 42 
8 625 Collector Neighborhood Greenway 0.41 41 
9 121 Minor Arterial Protected Bike Lane 0.51 33 
10 306 - Multi use Trail 1.01 32 
11 391 - Multi use Trail 1.36 31 
12 392 - Multi use Trail 0.13 29 
13 137 Principal Arterial Protected Bike Lane 0.49 28 
14 466 Principal Arterial Protected Bike Lane 0.63 27 
15 685 Principal Arterial Protected Bike Lane 0.47 25 



Conclusion 
• What the tool offers: 

• Objective, transparent, meaningful, and generalizable analysis.  
• Focused on bicycle connectivity and on urban utilitarian travel. 
• Measures percent of accessibility from origins to destinations in community, 

providing areas of focus for possible expansion if no bicycle master plan 
exists. 

• Prioritization of trail projects based on low-stress network connectivity. 
 

• Questions/Discussion 
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