
Procedural Bike Planning
(aka First Principles)

Computational Bike Planning and Dutch Design Concepts



Who am I?

• David Edmondson, AICP, PMP
• Principal of Edmondson Planning and Design
• Transportation Planner for the City of Frederick
• The Greater Marin on Twitter



In this presentation…

• Converting traffic data into a digital bike map
• The basics of the Dutch planning method
• Using GIS to help with the Dutch method
• Combining the digital bike map into a prioritization scheme
• Questions



What you’ll learn

• The pieces needed to make a computer-aided bicycle map
• How to use Dutch planning to prioritize your system



Part 1: Algorithmic Planning
Or: What bike lane should go on which road?



Step 1: Choosing your 
schema



FHWA Bikeway Selection Guide

• Detailed and excellent 
qualitative guidance

• Fuzzy rather than hard 
boundaries

• Not very stringent



CROW Design Manual for Bicycle Traffic
• Everyone should buy it (just €142 for the English version!)

• Assumes bicycle awareness and competency by drivers

• Optimized for Dutch standards, which does not include protected bicycle lanes

Road category
Speed limit 
motorized traffic 
(km/h)

Volume of 
motorized 
traffic (PCU / 
24-hour period)

Cycle Network Category

Basic structure 
(lbicycle < 750 / 
24-hour period)

Main cycle network 
(lbicycle = 500-2,500 / 
24-hour period)

Bicycle highway 
(lbicycle > 2,000 / 
24-hour period)

Residential road Walking pace or 30 
km/h

< 2,500
Mixed traffic

Mixed traffic or bicycle 
street

Bicycle street 
(with right of 

way)

2,000-5,000 Mixed traffic or cycle 
lane Cycle path or 

cycle lane (with 
right of way)> 4,000 Cycle lane

or cycle path

Distributor road
50

2x1 lane

Not relevant
Cycle path2x2 traffic 

lanes

70 Cycle/moped path



NACTO Designing for All Ages and Abilities

• High-quality 
quantitative and 
qualitative design 
guidance

• Uses the common 
NACTO designs

• Prescriptive, so it’s easy 
to fall back on the 
guidance



Step 2: 
Finding & 
processing 
your data

Speed limit

Traffic volumes

Lanes per direction (your 
striping pattern)



Step 3: Getting your output





Cleaning

• Proof-check your map
• Rural roads might need bicycle paths instead of protected bike lanes
• I-495 bike lanes = bad idea
• Etc.





Nice-to-have: Places for off-street paths

• Easements (like sewer or water)
• Rights-of-way (like railroads, power lines)
• Areas (parks, government-owned property)



Part 2: Dutch Planning
Or: How to prioritize



Dutch Planning 
Sketch

1. Identify your origins

2. Identify your destinations

3. Draw lines between them



Why?

• Straight paths are usually better
• Identifies critical barriers to making straight paths



Example: Dafne Schippers Bridge







De Meernbrug (south)

Gelebrug (north)





Computer-aided design

• Get your data:
• Use OnTheMap data to identify workplaces and shopping areas
• Use Census data to identify population concentrations
• Use local sources to identify schools and school districts

• Draw your blobs by hand
• Draw your lines by hand or with GIS tools (hub-and-spoke tools)
• Eyeball or use line density computation to identify major and minor 

corridors
• Identify barriers along the lines



Overlay and Plan

1. Finish existing corridors
2. Plan new ones along major identified routes
3. Use windfalls to tackle critical barriers



Part 3: How This Looks



Frederick, MD

Photo: Diane Bentley Raymond/E+/Getty Images













Marin County, 
California

Photo: Diane Bentley Raymond/E+/Getty Images





Questions?
David Edmondson

Principal, Edmondson Planning & Design
david@edmondsonplanning.com

@theGreaterMarin

mailto:david@edmondsonplanning.com
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