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Background 

  Exis)ng	
  work	
  on	
  evacua)on	
  surveys	
  
–  Advance-­‐no)ce	
  events	
  –	
  mostly	
  focusing	
  on	
  natural	
  
disasters	
  (i.e.	
  hurricanes,	
  tsunamis)	
  

–  Post-­‐event	
  studies	
  (effects	
  of	
  earthquakes,	
  flooding,	
  etc.)	
  
  Much	
  less	
  research	
  on	
  no-­‐no)ce	
  events	
  

–  Generally	
  man-­‐made	
  disasters	
  (i.e.	
  terrorist	
  aEacks,	
  
industrial	
  accidents,	
  etc.)	
  

  More	
  understanding	
  needed	
  of	
  individual	
  behavior	
  in	
  
such	
  scenarios	
  
–  Generally	
  assumed	
  that	
  individuals	
  follow	
  government	
  
orders	
  and	
  evacuate	
  to	
  recep)on	
  centers/shelters/etc.	
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Survey Objectives 

  Predict	
  individual	
  travel	
  behavioral	
  responses	
  to	
  evacua)on	
  
warnings:	
  
–  Induced	
  demand	
  (resource	
  gathering,	
  mee)ng	
  family,	
  etc.)	
  
–  Evacua)on	
  travel	
  paEerns	
  
–  Shelter-­‐in-­‐place	
  vs.	
  evacuate	
  and	
  shadow	
  evacua)ons	
  

  Collected	
  as	
  part	
  of	
  larger	
  effort	
  to	
  simulate	
  transporta)on	
  
network	
  impacts	
  of	
  no-­‐no)ce	
  emergencies	
  

  AEempt	
  to	
  collect	
  data	
  for	
  modeling	
  evacua)on	
  travel	
  
paEerns	
  
–  Individual	
  stated	
  inten)ons	
  for	
  reac)ng	
  to	
  hypothe)cal	
  

emergency	
  scenarios	
  in	
  Chicago	
  area	
  
–  Scenarios	
  vary	
  in	
  terms	
  of	
  loca)on,	
  severity,	
  government	
  

recommenda)ons	
  

–  Responses	
  all	
  based	
  on	
  observed	
  day	
  travel	
  paEerns	
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Primary Challenges in Survey Design 

  Cost	
  and	
  )me	
  constraints	
  necessitated	
  web	
  collec)on	
  

  Collec)on	
  of	
  travel	
  paEerns	
  for	
  en)re	
  household	
  by	
  proxy	
  
individual	
  

  Unfamiliarity	
  of	
  the	
  scenario	
  for	
  the	
  average	
  household	
  (i.e.	
  
stated	
  behavior	
  may	
  not	
  be	
  representa)ve)	
  

  Collec)ng	
  useful	
  data	
  which	
  allows	
  for	
  model	
  es)ma)on	
  
across	
  mul)ple	
  design	
  criteria:	
  
–  Timing	
  of	
  the	
  event	
  

–  Loca)on	
  of	
  the	
  event	
  
–  Severity	
  of	
  the	
  event	
  (impact	
  and	
  event	
  radius)	
  

–  Government	
  Recommenda)on	
  

–  Interplay	
  between	
  the	
  above	
  factors	
  and	
  the	
  household	
  travel	
  
paEerns)	
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Survey Design Features 

  Web-­‐based	
  survey	
  
–  Allows	
  high	
  degree	
  of	
  customiza)on	
  and	
  tailoring	
  of	
  survey	
  
–  Minimizes	
  data	
  collec)on	
  costs	
  

–  Can	
  cause	
  poten)al	
  coverage	
  errors	
  
–  Low	
  response	
  rates	
  due	
  to	
  email	
  based	
  sampling	
  

  Loca)on	
  data	
  collected	
  through	
  Google	
  Maps	
  API	
  
–  Intensive	
  Javascript	
  customiza)on	
  for	
  each	
  respondent	
  

  Sampling	
  procedure:	
  
–  20,000	
  emails	
  sent	
  by	
  marke)ng	
  provider	
  –	
  containing	
  

introductory	
  material	
  and	
  link	
  to	
  survey	
  
–  324	
  responses	
  received	
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Average	
  day	
  
household	
  
travel	
  pa8ern	
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Emergency	
  
Scenario	
  varies	
  by:	
  
• Time	
  
• Loca0on	
  
• Severity	
  
• Radius	
  
• Government	
  	
  	
  	
  	
  	
  
Recommenda0on	
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Induced	
  	
  
travel	
  
demand	
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Evacua0on	
  
Behavior	
  



Selected Results: 
Evacuation Behavior by Government Response 
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Selected Results 

  Evacua)on	
  Des)na)on	
  by	
  level	
  of	
  risk	
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Selected Results 
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Conclusions 

  Lessons	
  learned	
  	
  
  Internet-­‐based	
  tools	
  facilitate	
  alloca)on	
  of	
  complex	
  scenarios	
  

–  Dynamic	
  tools	
  seem	
  to	
  help	
  convey	
  the	
  inten)on	
  of	
  the	
  study	
  

–  Visualize	
  emergency	
  scenarios	
  geospa)ally	
  	
  

  Intensive	
  specialized	
  programming	
  is	
  needed	
  
–  Google	
  Maps	
  API,	
  JavaScript	
  

  Coverage	
  issues:	
  validity	
  of	
  sample	
  frame	
  	
  
–  Weigh)ng	
  methods	
  needed	
  to	
  match	
  known	
  popula)on	
  totals	
  	
  

  Evacua)on	
  behavior	
  is	
  complex	
  and	
  individual	
  responses	
  don’t	
  
ofen	
  line	
  up	
  with	
  government	
  recommenda)ons	
  
–  Complicates	
  planning	
  for	
  evacua)ons	
  (i.e.	
  evacua)on	
  routes,	
  supply	
  

provision,	
  recep)on	
  centers,	
  etc.)	
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