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The need for Safe Routes to School

1. Fewer kids today 
walk and bike to 
school

2. Unintended 
consequences 
have resulted

3. SRTS programs 
are part of the 
solution



1. Fewer kids are biking and walking.       
More parents are driving.

 2001: 16% walked

 1969: 42% walked

(CDC, 2005)



What caused the shift?

 Shift from small schools in community 
centers to larger schools on the edge of 
town increases distance



It’s not just distance
Students who live 
within 1 mile and 
walk or bike: 

2001: 63% 
1969: 87%

(CDC, 2005)



Most common barriers to walking and 
bicycling to school

 Long distances 62%

 Traffic danger 30%

 Adverse weather 19%

 Fear of crime danger 12%

Note: Sum of percentages is more than 100% because 
respondents could identify more than one barrier.

(CDC, 2005)



2. What are the unintended consequences 
of less walking and bicycling?

 For the environment

 For individual health



Air quality

Measurably 
better around 
schools with 
more walkers 
and bicyclists

(EPA, 2003)

Chicago, IL



Physical inactivity

 Most kids aren’t 
getting the 
physical activity 
they need

 Recommended 
60 minutes on 
most, preferably 
all, days of the 
week

(US Depts. of Health 
and Human Services 
and Agriculture, 2005)



3. Safe Routes to School programs 
are part of the solution…

...to improve 
walking and 
bicycling 
conditions

...to increase 
physical 
activity

...to decrease 
air pollution Dallas, TX



More benefits of SRTS programs

 Reduce congestion around schools

 Can lead to cost savings for schools
(reduce need for “hazard” busing)

 Others: increase child’s sense of 
freedom, help establish lifetime 
habits, teach pedestrian and 
bicyclist skills



Elements of SRTS programs

 Education

 Encouragement

 Enforcement

 Engineering

 Evaluation
Lenexa, KS



Federal Safe Routes to School program

 $612 million to States 
2005-2009

 Funds infrastructure 
and non-infrastructure 
activities

 Requires State SRTS 
Coordinators More information:

www.saferoutesinfo.org



www.saferoutesinfo.org





State Program
 Minnesota's Safe Routes to School Coordinator: 

Merry Daher



Safe Routes to School goals

 Where it’s safe, get 
children walking and 
biking

 Where it’s not safe, make 
changes

Winston-Salem, NC



How can GIS help?

 Maps identifying safe routes
 Maps identifying unsafe 

areas/features for improvement



What makes a route safe?



Walkability Checklist

Room to Walk?
o Sidewalks or paths started and stopped 
o Sidewalks were broken or cracked 
o Sidewalks were blocked with poles, 

signs, shrubbery, dumpsters, etc. 
o No sidewalks, paths, or shoulders 
o Too much traffic 

Adapted from the National Center for Safe Routes to School Walkability Checklist 



Walkability Checklist

Was it easy to follow safety rules? 
Could you…
o Cross at crosswalks or where you could 

see and be seen by drivers?
o Stop and look left, right and then left 

again before crossing streets?
o Walk on sidewalks or shoulders facing 

traffic where there were no sidewalks?
o Cross with the light?

Adapted from the National Center for Safe Routes to School Walkability Checklist 



Walkability Checklist

Easy to cross streets? 
o Road was too wide 
o Traffic signals made us wait too long or 

did not give us enough time to cross 
o Needed striped crosswalks or traffic 

signals 
o Parked cars blocked our view of traffic 
o Trees or plants blocked our view
o Needed curb ramps or ramps needed 

repair 
Adapted from the National Center for Safe Routes to School Walkability Checklist 



Walkability Checklist

Did drivers behave well? 
o Drivers backed out of driveways without 

looking 
o Drivers did not yield to people crossing 

the street 
o Drivers turned into people crossing the 

street 
o Drivers drove too fast
o Drivers sped up to make it through traffic 

lights or drove through traffic lights 

Adapted from the National Center for Safe Routes to School Walkability Checklist 



Walkability Checklist

Was your walk pleasant? 
o Needed more grass, flowers, or trees 
o Scary dogs 
o Scary people 
o Not well lighted 
o Dirty, lots of litter or trash 
o Dirty air due to automobile exhaust 

Adapted from the National Center for Safe Routes to School Walkability Checklist 



Bikeability Checklist

Did you have a place to bicycle safely?
a) On the road, sharing the road with motor 

vehicles?
o No space for bicyclists to ride
o Bicycle lane or paved shoulder 

disappeared
o Heavy and/or fast-moving traffic
o Too many trucks or buses
o No space for bicyclists on bridges or in 

tunnels
o Poorly lighted roadways

Adapted from the National Center for Safe Routes to School Bikeability Checklist 



Bikeability Checklist

Did you have a place to bicycle safely?
b) On an off-road path or trail, where motor 

vehicles were not allowed?
o Path ended abruptly
o Path didn't go where I wanted to go
o Path intersected with roads that were difficult to 

cross
o Path was crowded
o Path was unsafe because of sharp turns or 

dangerous downhills
o Path was uncomfortable because of too many hills
o Path was poorly lighted

Adapted from the National Center for Safe Routes to School Walkability Checklist Adapted from the National Center for Safe Routes to School Bikeability Checklist 



Bikeability Checklist

How was the surface that you rode on?
o Potholes
o Cracked or broken pavement
o Debris (e.g. broken glass, sand, gravel, etc.)
o Dangerous drain grates, utility covers, or metal 

plates
o Uneven surface or gaps
o Slippery surfaces when wet (e.g. bridge decks, 

construction plates, road markings)
o Bumpy or angled railroad tracks
o Rumble strips

Adapted from the National Center for Safe Routes to School Bikeability Checklist 



Bikeability Checklist

How were the intersections you rode 
through?

o Had to wait too long to cross 
intersection

o Couldn't see crossing traffic
o Signal didn't give me enough time to 

cross the road
o Signal didn't change for a bicycle
o Unsure where or how to ride through 

intersection

Adapted from the National Center for Safe Routes to School Bikeability Checklist 



Bikeability Checklist

Did drivers behave well?
o Drove too fast
o Passed me too close
o Did not signal
o Harassed me
o Cut me off
o Ran red lights or stop sign

Adapted from the National Center for Safe Routes to School Bikeability Checklist 



Bikeability Checklist

Was it easy for you to use your bike?
o No maps, signs, or road markings to 

help me find my way
o No safe or secure place to leave my 

bicycle at my destination
o No way to take my bicycle with me on 

the bus or train
o Scary dogs
o Hard to find a direct route I liked
o Route was too hilly

Adapted from the National Center for Safe Routes to School Bikeability Checklist 



Advanced GIS Project

Use GIS analysis to find safe 
routes to schools
o Winona Senior High School
o Cotter High School

School Walkers Non-Walkers
WSHS 27% 73%
Cotter 15% 85%



Advanced GIS Project

Data Collection
 Site visits
 Use of Google Earth to find stop 

signs and traffic lights



Advanced GIS Project

Analysis of Crossing Control (roads):

Safety =

Total number of edges meeting at 
the center of an intersection

Total number of control points 
(stop signs, stop lights) for the 

intersection

Source: Ryan Roberts 2010



Advanced GIS Project

Analysis of Crossing Control (roads)

1 = Stoplight
2 = All Way Stop
3= ¾ Controlled
4 = ½ Controlled
5 = 1/3 Controlled
6 = Uncontrolled
7 = Railroad / Dead end road

Source: Ryan Roberts 2010



Advanced GIS Project

Analysis of Crossing Control (sidewalks):
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Source: Lindsey Danielson, Tyler Danielson, Ben Weber, and Mike Snozek 2010



Analysis of Crossing Control (sidewalks):

o Output designed to be interactive
o Click start point to find route
o View 1 mile buffer

Advanced GIS Project

Source: Lindsey Danielson, Tyler Danielson, Ben Weber, and Mike Snozek 2010



Hazardous and Positive Features Approach

Advanced GIS Project

Hazardous Positive
• High Traffic Roads
• Unarmed Railroads
• Disconnected Sidewalks
• Areas Near Industrial 

Zones

• Designated Trails (bike 
lanes)

• Walking Trails Around 
Parks

• School Zone Designations 
with Signage

Routes selected to avoid hazards and remain close to positive features

Source: Bill Durkin, Bonnie Maffitt, Kelsey Beery, Nick Meyers, Suba Krishnan, 2010



Use of Routes and Stations
Routes were created from population 

centers to school locations
Stations were created along routes

Students could check-in with a volunteer
Students could walk or bike together

Advanced GIS Project

Routes selected to avoid hazards and remain close to positive features

Source: Ashley Ignatius, 2010



What are others doing?

Data collection by individuals 
using Blackberry with mobile GIS 
software 
(http://www.directionsmag.com/pressreleases/safe-routes-2-
school-mapped-with-blackberry-gis-software/111372)

http://www.directionsmag.com/pressreleases/safe-routes-2-school-mapped-with-blackberry-gis-software/111372�
http://www.directionsmag.com/pressreleases/safe-routes-2-school-mapped-with-blackberry-gis-software/111372�


What are others doing?

Walkability audit with online 
mapping application displaying 
results
(http://bikenwalk.com/woodbridgewalk/)

http://bikenwalk.com/woodbridgewalk/�


What are others doing?

Pedestrian and Bicycle GIS Safety 
Analysis Tool Development 
(http://www.hsisinfo.org/hsis.cfm?num=9&page=1)

http://www.hsisinfo.org/hsis.cfm?num=9&page=1�
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