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Pedestrian	
  Safety	
  



Almost	
  Everyone	
  is	
  a	
  Pedestrian	
  

  12	
  Percent	
  of	
  Traffic	
  Fatalities	
  

  Most	
  occur	
  in	
  cities	
  

  Many	
  occur	
  at	
  night	
  



Many	
  Say	
  Pedestrian	
  Safety	
  is	
  a	
  Shared	
  
Responsibility	
  



Safety	
  Assessments	
  

  Begins	
  with	
  examination	
  of	
  crash	
  reports	
  

  At	
  sites	
  examine	
  conflicts	
  or	
  incidents	
  

  Examine	
  unsafe	
  behaviors	
  that	
  could	
  be	
  
related	
  to	
  the	
  crash	
  type	
  



Treatment	
  Strategies	
  

  Prompting	
  

  Feedback	
  Systems	
  

  Increasing	
  or	
  Reducing	
  Effort	
  

  Increasing	
  or	
  Reducing	
  Wait	
  Time	
  

  Incentive	
  Systems	
  



Special	
  Concerns	
  

  Screening	
  Crashes	
  
1.  Dangers	
  of	
  midblock	
  multilane	
  	
  
2.  Turning	
  vehicles	
  A	
  pillar	
  

  Failure	
  to	
  Scan	
  for	
  Pedestrians	
  
1.  Drivers	
  turning	
  right	
  
2.  Drivers	
  turning	
  left	
  
3.  Speed	
  narrows	
  field	
  of	
  vision	
  

	
   	
  	
  



Traffic	
  Signals	
  

  Advance	
  or	
  Offset	
  Stop	
  Bars	
  

  Leading	
  Pedestrian	
  Phase	
  

  Hot	
  buttons	
  

  Buttons	
  that	
  confirm	
  press	
  

  Wide	
  turning	
  radius	
  and	
  wide	
  lanes	
  

  Countdown	
  signals	
  and	
  signals	
  that	
  remind	
  you	
  to	
  
look	
  

  Signs	
  that	
  prompt	
  drivers	
  of	
  turning	
  vehicles	
  to	
  look	
  



Where	
  do	
  you	
  look	
  



It	
  matters	
  which	
  direction	
  you	
  cross	
  



Use	
  of	
  Advance	
  Stop	
  Lines	
  





Leading	
  Pedestrian	
  Phase	
  





Like	
  taking	
  a	
  lead	
  in	
  baseball	
  



Reduce	
  Turning	
  Radius	
  



Turning	
  Radius	
  and	
  Conflicts	
  



Countdown	
  Signals	
  and	
  SignalEyes	
  



Signaleyes	
  



Prompting	
  Signs	
  

  Signs	
  advertising	
  increased	
  

  enforcement	
  at	
  crosswalks	
  



Hot	
  Button	
  

  Vehicle	
  Speed	
  -­‐	
  Faster	
  Vehicles	
  More	
  risk	
  

  Gap	
  Size	
  -­‐	
  Shorter	
  Gaps	
  More	
  Risk	
  

  Crosswalk	
  Length	
  -­‐	
  Greater	
  length	
  More	
  Risk	
  

  Number	
  of	
  lanes	
  to	
  cross	
  –	
  more	
  lanes	
  more	
  risk	
  

  Directions	
  that	
  need	
  to	
  be	
  watched.	
  Ones	
  Way	
  Seems	
  Less	
  Risky	
  
Than	
  Two	
  Way	
  Traffic	
  

  Presence	
  of	
  absence	
  of	
  a	
  median	
  or	
  pedestrian	
  refuge	
  island	
  



The	
  Less	
  Comfortable	
  the	
  Pedestrian	
  The	
  Higher	
  The	
  
Probability	
  of	
  a	
  Violation	
  

Factors	
  Related	
  to	
  Comfort	
  

  Temperature	
  Extremes	
  	
  

  Rain,	
  Snow	
  and	
  Wind	
  

  Whether	
  the	
  Pedestrian	
  is	
  dressed	
  for	
  the	
  
conditions	
  

Solution:	
  Provide	
  Shelter	
  from	
  Elements	
  



Availability	
  of	
  Concurrent	
  Behavior.	
  	
  Waiting	
  is	
  Easier	
  
When	
  Activities	
  are	
  Made	
  Available	
  

  Something	
  to	
  Listen	
  to	
  Such	
  as	
  	
  Music.	
  	
  

  Something	
  to	
  Look	
  at.	
  	
  Flowers,	
  Interesting	
  
Displays.	
  Something	
  to	
  read	
  

  Provide	
  interesting	
  messages	
  

  This	
  is	
  why	
  they	
  give	
  children	
  crayons	
  in	
  
restaurants.	
  	
  Adults	
  work	
  the	
  same	
  way	
  



Relationship	
  between	
  violation	
  and	
  
minimum	
  green	
  time	
  

Pedestrians waiting for WALK at  Alton Rd
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Uncertainty	
  Reduces	
  Compliance	
  
  Uncertainly	
  About	
  Whether	
  The	
  Push	
  Button	
  Works	
  

  Uncertainty	
  About	
  How	
  Long	
  You	
  Need	
  to	
  Wait	
  

  Uncertainty	
  About	
  How	
  Much	
  Time	
  is	
  Left	
  to	
  Cross	
  

  Solutions:	
  Provide	
  Push	
  Button	
  that	
  Confirms	
  Press	
  (Why	
  
not	
  use	
  an	
  APS	
  Signal?).	
  	
  Use	
  Countdown	
  Timers.	
  	
  These	
  
Increase	
  the	
  Percentage	
  of	
  Pedestrians	
  Waiting.	
  



Other	
  Variables	
  

  Prompting	
  pedestrians	
  to	
  remind	
  drivers	
  
to	
  yield	
  

  Enforcement	
  of	
  pedestrian	
  right-­‐of-­‐way	
  
laws	
  

  Teaching	
  people	
  how	
  to	
  safety	
  cross	
  the	
  
street	
  



 
 





Behavior	
  Principles	
  for	
  Signs,	
  
Markings,	
  and	
  Signals	
  

  These	
  most	
  often	
  function	
  as	
  
prompts	
  that	
  guide	
  behaviors	
  

  They	
  should	
  be	
  effective	
  SDs	
  

  They	
  should	
  provide	
  feedback	
  and	
  
consequences	
  if	
  possible.	
  



Handling	
  the	
  dilemma	
  zone	
  



Assuming	
  no	
  grade	
  

Speed Limit (mph) 15 20 25 30 35 40 

Distance (ft) 46 73 102 140 183 234 



Reducing	
  Screening	
  Crashes	
  

  Advance	
  Stop	
  Lines	
  and	
  Yield	
  Markings	
  

  Rectangular	
  Rapid	
  Flashing	
  Beacons	
  
(RRFB)	
  

  Hybrid	
  Beacon	
  

  In-­‐Street	
  Signs	
  



It	
  is	
  dangerous	
  when	
  cars	
  stop	
  to	
  close	
  







Data	
  from	
  24	
  site	
  study	
  



Component	
  Analysis	
  



RRFB	
  





RRFB	
  



Data	
  From	
  Miami	
  Sites	
  



Data From 19 Sites 



One	
  vs.	
  three	
  signs	
  

  



 

Evaluation	
  of	
  in	
  street	
  pedestrian	
  
crossing	
  sign	
  



Results	
  1st	
  site	
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2nd	
  site	
  

Collins Ave and 9th St
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3rd	
  site	
  

Collins Ave and 13th St
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One	
  vs.	
  Three	
  Signs	
  









The	
  Use	
  of	
  Treatment	
  Packages	
  

  A	
  good	
  package	
  in	
  multi	
  faceted	
  

  A	
  good	
  package	
  is	
  cost	
  efficient	
  

  A	
  good	
  package	
  ties	
  components	
  
together	
  to	
  generate	
  a	
  synergistic	
  effect.	
  



Background	
  

  Past	
  research	
  (e.g.,	
  Hunter,	
  Stutts,	
  Pein,	
  and	
  Cox,	
  1996)	
  has	
  
indicated	
  that	
  a	
  lack	
  of	
  driver	
  compliance	
  is	
  associated	
  with	
  
pedestrian	
  motor	
  vehicle	
  crashes.	
  	
  

  Research	
  conducted	
  in	
  the	
  U.S.	
  indicates	
  that	
  the	
  use	
  of	
  
increased	
  enforcement	
  coupled	
  with	
  increased	
  publicity	
  
about	
  the	
  enforcement	
  program	
  has	
  been	
  associated	
  with	
  
substantial	
  increases	
  in	
  compliance	
  with	
  other	
  laws	
  

  Research	
  has	
  demonstrated	
  that	
  pedestrian	
  sting	
  operations	
  
alone	
  can	
  produce	
  modest	
  increases	
  in	
  the	
  percentage	
  of	
  
drivers	
  yielding	
  right-­‐of-­‐way	
  to	
  pedestrians	
  	
  



Treatment	
  and	
  Generalization	
  Sites	
  



Prior	
  to	
  Beginning	
  we	
  Refreshed	
  Crosswalk	
  and	
  Added	
  
Advance	
  Stop/Yield	
  Markings	
  



Advance	
  Stop	
  Bar	
  at	
  Hawk	
  



Yielding	
  Distances	
  



Treatment	
  Strategy	
  



Community	
  Support	
  

  Identify	
  community	
  groups	
  who	
  can	
  
support	
  the	
  program	
  

  Focus	
  on	
  getting	
  support	
  and	
  
participation	
  from	
  a	
  cross	
  section	
  of	
  
community	
  groups	
  

  Once	
  on	
  board	
  include	
  groups	
  as	
  program	
  
sponsors	
  



Enforcement	
  Countermeasures	
  

  Begin	
  with	
  warnings	
  to	
  win	
  support	
  

  The	
  use	
  of	
  police	
  decoy	
  pedestrians	
  

  The	
  use	
  of	
  flyers	
  handed	
  to	
  stopped	
  drivers	
  that	
  
documented	
  the	
  seriousness	
  of	
  the	
  problem	
  	
  

  The	
  use	
  of	
  a	
  sandwich	
  board	
  downstream	
  of	
  the	
  
enforcement	
  site	
  to	
  inform	
  drivers	
  passing	
  through	
  
that	
  a	
  pedestrian	
  operation	
  was	
  being	
  conducted	
  	
  

  Rapid	
  rotation	
  between	
  many	
  sites	
  

  Use	
  of	
  standardized	
  procedures	
  that	
  have	
  held	
  up	
  in	
  
court	
  



Sandwich	
  board	
  
signs	
  clearly	
  
delineate	
  what	
  law	
  
is	
  being	
  enforced	
  



Replaced	
  with	
  a	
  portable	
  sign	
  that	
  is	
  much	
  larger	
  



The	
  Solution	
  at	
  Uncontrolled	
  
Crosswalks	
  	
  

•  Operational	
  definition	
  of	
  
failure	
  to	
  yield	
  and	
  
specific	
  standardized	
  
procedure	
  

•  Use	
  decoy	
  pedestrians	
  

•  Warning	
  flyers	
  to	
  inform	
  
about	
  law	
  and	
  magnitude	
  
of	
  the	
  problem	
  



Operational	
  Definition	
  of	
  Not	
  Yielding	
  

We	
  use	
  the	
  signal	
  timing	
  
formula	
  used	
  to	
  time	
  yellow	
  
duration	
  to	
  calculate	
  the	
  

dilemma	
  zone.	
  

If	
  a	
  driver	
  can	
  avoid	
  running	
  
a	
  light	
  they	
  can	
  yield.	
  
We	
  place	
  a	
  cone	
  at	
  the	
  

location	
  



Standard	
  Crossing	
  Protocol	
  

•  Start	
  to	
  cross	
  only	
  when	
  
vehicle	
  is	
  close	
  to	
  but	
  has	
  
not	
  yet	
  reached	
  the	
  cone.	
  

•  Begin	
  by	
  placing	
  one	
  foot	
  
off	
  curb	
  between	
  crosswalk	
  
lines	
  

•  Do	
  not	
  begin	
  to	
  cross	
  in	
  
front	
  of	
  vehicle	
  unless	
  driver	
  
is	
  clearly	
  slowing	
  to	
  yield	
  for	
  
you.	
  

•  If	
  a	
  gap	
  appears	
  finish	
  
crossing	
  



Multilane	
  roads	
  

•  If	
  a	
  vehicle	
  yields	
  close	
  to	
  crosswalk	
  do	
  STOP	
  AND	
  LOOK	
  AT	
  
LANE	
  LINE	
  before	
  proceeding	
  

•  Passing	
  a	
  stopped	
  vehicle	
  at	
  a	
  crosswalk	
  is	
  an	
  infraction.	
  	
  Cite	
  
people	
  who	
  do	
  this.	
  



Use	
  of	
  Warnings	
  

  Warnings	
  allow	
  more	
  
stops	
  

  Warning	
  flyers	
  help	
  to	
  
sell	
  the	
  program	
  

  Warnings	
  allow	
  a	
  
transition	
  from	
  no	
  
enforcement	
  to	
  
enforcement	
  of	
  rules	
  



	
   	
  Front 	
   	
   	
   	
  Back	
  



Common	
  Excuses	
  

I	
  did	
  not	
  see	
  the	
  pedestrian	
  



Didn’t	
  know	
  I	
  had	
  to	
  yield	
  



They	
  don’t	
  even	
  yield	
  to	
  a	
  blind	
  pedestrian	
  



Educational	
  Elements	
  

  Warnings	
  distributed	
  to	
  residents	
  just	
  prior	
  to	
  the	
  beginning	
  
of	
  the	
  first	
  wave	
  (warnings)	
  and	
  second	
  wave	
  (citations)	
  

  Earned	
  media	
  

  Large	
  highway	
  feedback	
  signs	
  

  Partnerships	
  between	
  city	
  agencies,	
  and	
  community	
  partners	
  









Earned	
  Media	
  



We	
  used	
  this	
  idea	
  for	
  speeding,	
  seatbelt	
  use	
  and	
  
yielding	
  to	
  pedestrians	
  



	
  Data	
  from	
  Speeding	
  Sign	
  



  Warning	
  flyers	
  gave	
  
reasons	
  why	
  drivers	
  
should	
  not	
  speed	
  	
  

  Featured	
  that	
  two	
  
children	
  had	
  been	
  struck	
  

  Asked	
  them	
  to	
  be	
  good	
  
models	
  



  Speed	
  reductions	
  for	
  a	
  1	
  
week	
  program	
  with	
  
large	
  numbers	
  of	
  stops	
  
produced	
  effects	
  that	
  
persisted	
  for	
  a	
  year	
  

  Combining	
  the	
  program	
  
with	
  posted	
  feedback	
  
produced	
  very	
  large	
  
reductions	
  



Paid	
  Radio	
  Ads	
  

  The	
  city	
  of	
  Gainesville	
  prepared	
  3	
  radio	
  
ads	
  for	
  play	
  on	
  radio	
  stations	
  during	
  the	
  
third	
  phase.	
  

  All	
  other	
  TV	
  radio,	
  and	
  printed	
  media	
  
spots	
  were	
  the	
  result	
  of	
  earned	
  media	
  



	
  	
  	
  	
  	
  back	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  front	
  	
  	
  



Bus	
  wrap	
  



Pedestrian	
  Prompt	
  Signs	
  





Engineering	
  

  No	
  passing	
  from	
  dilemma	
  zone	
  to	
  the	
  crosswalk	
  

  Use	
  of	
  advance	
  yield	
  markings	
  

  Use	
  of	
  in-­‐street	
  signs	
  to	
  remind	
  drivers	
  that	
  yielding	
  
to	
  pedestrians	
  is	
  State	
  Law	
  



Marking	
  	
  



In-­‐street	
  signs	
  



Another	
  Example	
  





Yielding	
  Results	
  

  Treated	
  Sites.	
  Yielding	
  for	
  staged	
  crossings	
  at	
  treated	
  sites	
  
averaged	
  31.5%	
  during	
  baseline	
  and	
  62.0%	
  by	
  the	
  end	
  of	
  the	
  
study.	
  	
  Yielding	
  for	
  unstaged	
  crossing	
  averaged	
  45.4%	
  
during	
  baseline	
  and	
  82.7%	
  at	
  the	
  end	
  of	
  the	
  study.	
  	
  

  Untreated	
  Generalization	
  Sites.	
  Yielding	
  for	
  staged	
  
crossings	
  at	
  untreated	
  generalization	
  sites	
  averaged	
  36.7%	
  
during	
  baseline	
  and	
  58.5%	
  by	
  the	
  end	
  of	
  the	
  study.	
  	
  Yielding	
  
for	
  unstaged	
  crossing	
  at	
  these	
  sites	
  averaged	
  49.6%	
  during	
  
baseline	
  and	
  72.9%	
  percent	
  at	
  the	
  end	
  of	
  the	
  study	
  	
  



Weekly	
  yielding	
  at	
  treatment	
  sites	
  



Enforcement	
  Sites	
  



Weekly	
  yielding	
  at	
  generalization	
  sites	
  



Generalization	
  Sites	
  



Time	
  Series	
  Results	
  Enforcement	
  Sites	
  



Time	
  series	
  results	
  generalization	
  sites	
  



Individual	
  site	
  results	
  



Regression	
  Test	
  Results	
  
  Significant	
  results	
  for	
  enforcement	
  and	
  generalization	
  sites	
  

  Significant	
  diffusion	
  effect	
  

  No	
  significant	
  difference	
  between	
  	
  staged	
  and	
  unstaged	
  crossing	
  
results.	
  	
  

  The	
  enforcement	
  group	
  slope	
  (.484)	
  is	
  approximately	
  three	
  
times	
  the	
  value	
  of	
  the	
  generalization	
  group	
  slope	
  (.157).	
  	
  

  A	
  test	
  on	
  the	
  difference	
  (enforcement	
  versus	
  generalization)	
  
between	
  the	
  overall	
  rate	
  of	
  increase	
  for	
  the	
  two	
  groups	
  of	
  sites	
  is	
  
statistically	
  significant	
  (p	
  <.001).	
  	
  

  It	
  is	
  clear	
  from	
  these	
  analyses	
  that	
  as	
  a	
  whole,	
  there	
  were	
  large	
  
increases	
  in	
  yielding	
  behavior	
  for	
  both	
  groups	
  of	
  sites,	
  but	
  the	
  
enforcement	
  group	
  was	
  associated	
  with	
  much	
  larger	
  increases.	
  



Results	
  –	
  Knowledge,	
  Attitudes	
  and	
  
Awareness	
  

  The	
  objective	
  was	
  to	
  increase	
  proper	
  yielding	
  behavior	
  among	
  
drivers	
  	
  

  The	
  program	
  produced	
  a	
  robust	
  increase	
  in	
  awareness	
  associated	
  
with	
  the	
  behavioral	
  change	
  in	
  driver	
  behavior.	
  	
  

  Following	
  the	
  introduction	
  of	
  treatment	
  there	
  was	
  a	
  statistically	
  
significant	
  increase	
  in	
  the	
  percentage	
  of	
  people	
  who 	
  	
  
  thought	
  they	
  knew	
  the	
  law;	
  	
  
  had	
  seen	
  or	
  heard	
  publicity	
  about	
  the	
  program;	
  	
  
  had	
  read	
  about	
  the	
  program	
  in	
  a	
  newspaper;	
  	
  
  and	
  had	
  seen	
  a	
  road	
  sign	
  showing	
  yielding	
  data.	
  	
  	
  



Whether	
  they	
  had	
  recently	
  seen	
  a	
  road	
  
sign	
  containing	
  yielding	
  data?	
  	
  



Crash	
  Results	
  

Crash	
  Results.	
  	
  Crash	
  data	
  were	
  of	
  interest	
  
as	
  the	
  ultimate	
  outcome	
  measure.	
  
Although	
  changes	
  in	
  the	
  number	
  of	
  
pedestrians	
  struck	
  in	
  crosswalks	
  were	
  
noted	
  that	
  were	
  in	
  accord	
  with	
  
predictions,	
  the	
  sample	
  size	
  is	
  far	
  too	
  
small	
  to	
  draw	
  any	
  conclusions	
  about	
  the	
  
relationship	
  between	
  yielding	
  behavior	
  
and	
  crashes.	
  	
  



This	
  Study	
  Produced	
  5	
  Interesting	
  Results	
  

1  High-­‐visibility	
  enforcement	
  led	
  steady	
  increase	
  
in	
  the	
  percentage	
  of	
  drivers	
  yielding	
  right-­‐of-­‐
way	
  to	
  pedestrians	
  over	
  the	
  course	
  of	
  the	
  year.	
  	
  

2  The	
  program	
  produced	
  a	
  marked	
  increase	
  in	
  
yielding	
  behavior	
  best	
  described	
  as	
  a	
  sustained	
  
change	
  in	
  driving	
  culture.	
  	
  	
  

3  The	
  program	
  produced	
  higher	
  levels	
  of	
  yielding	
  
to	
  natural	
  pedestrian	
  crossings	
  than	
  to	
  staged	
  
crossings	
  and	
  the	
  changes	
  in	
  both	
  were	
  highly	
  
correlated.	
  	
  	
  



Results	
  (continued)	
  

4  The	
  effects	
  of	
  the	
  program	
  generalized	
  to	
  
crosswalks	
  that	
  were	
  not	
  targeted	
  for	
  
enforcement	
  and	
  the	
  amount	
  of	
  
generalization	
  to	
  was	
  inversely	
  
proportional	
  to	
  the	
  distance	
  from	
  sites	
  
that	
  received	
  enforcement.	
  	
  	
  

5  The	
  program	
  produced	
  a	
  large	
  change	
  in	
  
driver	
  perception	
  of	
  crosswalk	
  
enforcement	
  over	
  the	
  course	
  of	
  the	
  year.	
  	
  



Speeding	
  



Stringent	
  vs	
  Lenient	
  Criteria	
  for	
  Speeding	
  



Warning	
  Program	
  



Replicated	
  in	
  Israel	
  



Monetary	
  Incentive	
  System	
  

  $25	
  per	
  week	
  during	
  Weeks	
  2	
  &	
  3:	
  Delayed	
  incentive	
  

  Immediate	
  Disincentive:	
  2	
  deduction	
  levels	
  
  If	
  speeding	
  5-­‐8	
  mph	
  over	
  the	
  limit	
  for	
  6	
  seconds	
  then	
  bonus	
  

would	
  reduce	
  by	
  3	
  cents	
  
  If	
  speed	
  was	
  >	
  4	
  mph	
  for	
  6	
  seconds	
  and	
  if	
  at	
  any	
  point	
  during	
  

that	
  period	
  speed	
  increased	
  to	
  9	
  mph	
  or	
  more	
  over	
  the	
  limit	
  
then	
  incentive	
  would	
  reduce	
  by	
  6	
  cents	
  

  Deductions	
  continued	
  every	
  6	
  seconds	
  until	
  speed	
  <	
  5	
  mph	
  over	
  
the	
  limit	
  

  Incentive	
  amount	
  presented	
  to	
  drivers	
  for	
  5	
  seconds	
  at	
  start	
  
and	
  end	
  of	
  trips	
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