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Overview	
  

•  Public	
  health	
  approach	
  
•  Addressing	
  vulnerabiliTes	
  
•  Reducing	
  exposures:	
  Response	
  strategies	
  
•  System	
  trigger:	
  Defining	
  heat	
  event	
  

•  MDH-­‐NOAA	
  study	
  collaboraTon	
  

•  Resources	
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Public	
  Health	
  Approach	
  

Heat:	
  obvious	
  problem,	
  difficult	
  soluTon	
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Hazard	
  	
  +	
   Exposure	
  	
  +	
   RISK	
  Vulnerability	
  	
  =	
  



Public	
  Health	
  Approach	
  

Strategies	
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Hazard	
  	
  +	
   Exposure	
  	
  +	
   RISK	
  Vulnerability	
  	
  =	
  

reduce	
   address	
  

Reducing	
  exposure:	
  current	
  approaches	
  &	
  challenges	
  

Addressing	
  vulnerability:	
  what	
  are	
  they	
  &	
  why	
  they	
  ma_er	
  



Addressing	
  Vulnerability	
  

Heat	
  Vulnerability:	
  because	
  not	
  everyone	
  is	
  
“equal”	
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Elderly,	
  children,	
  pre-­‐exisTng	
  condiTons,	
  lower	
  income,	
  housing,	
  
occupaTon,	
  physical	
  acTvity,	
  acclimaTzaTon,	
  social	
  Tes	
  	
  	
  

Want	
  to	
  reduce	
  overall	
  health	
  burden?	
  	
  
Start	
  with	
  vulnerable	
  groups.	
  



Addressing	
  Vulnerability	
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Reducing	
  Exposure	
  

Heat	
  Response	
  Plan	
  
•  IdenTfy	
  lead	
  agency	
  
•  Define	
  criteria	
  for	
  acTvaTng	
  

plan	
  
•  Define	
  roles	
  and	
  acTviTes	
  
•  Outline	
  communicaTon	
  

network	
  

•  List	
  strategies	
  for	
  prevenTon	
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Reducing	
  Exposure	
  

Example	
  strategies:	
  
•  Public	
  broadcasts	
  
•  Heat	
  line	
  
•  Cooling	
  centers	
  
•  Outreach	
  to	
  vulnerable	
  persons	
  
•  Extra	
  staffing	
  of	
  emergency	
  services	
  

•  Suspend	
  uTlity	
  shutoffs,	
  prepare	
  for	
  
outages	
  

•  Provide	
  water	
  at	
  public	
  places	
  
•  Reschedule	
  outdoor	
  events	
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Defining	
  a	
  Heat	
  Event	
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Syndromic	
  Surveillance	
  
Mortality	
  

Heat-­‐related	
  
Cardiac	
  

Respiratory	
  
Metabolic	
  
Renal	
  

Homicide/suicide	
  

Weather	
  Surveillance	
  
Air	
  temp	
  

Dew	
  point	
  temp	
  
Wind	
  speed	
  

Solar	
  radiaTon	
  
Black	
  globe	
  temp	
  	
  

AQI	
  

Trigger	
  

Advisory	
  

Alert	
  

Warning	
  

Watch	
  

Response	
  



Defining	
  a	
  Heat	
  Event	
  

No	
  standard	
  defini<on	
  of	
  extreme	
  heat	
  event	
  
• Built	
  environment,	
  acclimitazaTon,	
  populaTon	
  
level	
  factors	
  =	
  alert	
  thresholds	
  vary	
  (Hajat	
  et	
  al.,	
  2010)	
  

• What	
  mix	
  of	
  weather	
  parameters	
  create	
  Tpping	
  
point?	
  Temp,	
  Humidex,	
  SSC,	
  WBGT,	
  HI……	
  

• Dose-­‐response	
  curve:	
  Where’s	
  the	
  threshold?	
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MDH-­‐NOAA	
  study	
  

MDH-­‐NOAA	
  heat	
  alert	
  study	
  

• When	
  do	
  we	
  sound	
  the	
  alarm?	
  How	
  
many	
  bells?	
  

• Aim:	
  Assess	
  relaTonship	
  between	
  
heat	
  mortality	
  and	
  morbidity	
  
measures	
  and	
  standard	
  
meteorological	
  parameters	
  and	
  those	
  
less	
  typically	
  relied	
  for	
  determining	
  
heat	
  alerts	
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MDH-­‐NOAA	
  study	
  

Challenges	
  
• Geong	
  the	
  data	
  

• Finding	
  staTsTcal	
  experTse	
  
• QuanTfying	
  the	
  opTmal	
  “trigger”	
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Benefits	
  
•  Results	
  immediately	
  useful	
  for	
  
alerts	
  

•  Numbers	
  tell	
  a	
  compelling	
  story	
  

•  IniTates	
  efforts	
  needed	
  to	
  
develop	
  syndromic	
  surveillance	
  



Resources	
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•  Minnesota	
  Extreme	
  Heat	
  Toolkit	
  

•  Health	
  Canada:	
  Heat	
  Alert	
  &	
  Response	
  Systems	
  to	
  Protect	
  Health	
  

•  USEPA:	
  Excessive	
  Heat	
  Events	
  Guidebook	
  
•  City	
  of	
  Boston:	
  Preparing	
  for	
  Heat	
  Waves	
  in	
  Boston	
  

•  Eric	
  Klinenberg.	
  Heat	
  Wave:	
  A	
  Social	
  Autopsy	
  of	
  Disaster	
  in	
  Chicago	
  

•  Hajat	
  et	
  al.	
  (2010)	
  Heat-­‐health	
  warning	
  systems:	
  a	
  comparison	
  of	
  the	
  
predicIve	
  capacity	
  of	
  different	
  approaches	
  to	
  idenIfying	
  dangerously	
  hot	
  
days.	
  

•  Yardley	
  et	
  al.	
  (2011)	
  Heat	
  health	
  planning:	
  the	
  importance	
  of	
  social	
  and	
  
community	
  factors.	
  	
  

•  Lowe	
  et	
  al.	
  (2011)	
  	
  Heatwave	
  early	
  warning	
  systems	
  and	
  adaptaIon	
  
advice	
  to	
  reduce	
  human	
  health	
  consequences	
  of	
  heatwaves.	
  	
  

•  Josseran	
  et	
  al.	
  (2010)	
  Assessment	
  of	
  syndromic	
  surveillance	
  system	
  based	
  
on	
  morbidity	
  data:	
  results	
  from	
  Oscour	
  network	
  during	
  heat	
  wave.	
  

•  JurisdicTons	
  with	
  a	
  heat	
  syndromic	
  surveillance	
  system:	
  Arizona,	
  Florida,	
  
Maine,	
  Michigan,	
  New	
  Hampshire,	
  New	
  York	
  City,	
  France	
  (Oscour),	
  
Canadian	
  provinces	
  (Ontario)	
  



Minnesota	
  Extreme	
  Heat	
  Toolkit	
  
Extreme Heat Toolkit : 
• Introduction to extreme heat events  

•  Why care about extreme heat events 
•  Minnesota is warming 
•  Defining extreme heat events 

• Extreme heat events and public health 
•  Health issues caused by extreme heat 
•  Characteristics that increase the risk of heat-related 

illnesses 
• Preparing Minnesota for extreme heat events  

•  Key steps for planning for and responding to extreme 
heat events 

•  Developing a heat response plan 
•  Additional strategies to prevent heat-related illnesses 
•  Mitigation/adaptation to extreme heat 
•  Training and resources for extreme heat 

• Appendices:  
•  Draft language for extreme heat response plans 
•  A tip sheet for individuals to prevent heat-related 

illnesses 
•  Data sources for mapping risk factors 
•  Sample media release 

h_p://www.health.state.mn.us/divs/climatechange/extremeheat.html	
  





Data	
  sources	
  



GIS	
  Mapping	
  Technical	
  Assistance	
  

Characteristics mapped: 
•  child/day care facilities  
•  schools 
•  community centers 
•  libraries 
•  pools 
•  assisted living facilities & nursing 

homes 
•  churches 
•  restaurants 
•  movie theaters 
•  museums 
•  parks and recreation 
•  shopping malls 
•  impervious surface/land cover 
•  percentage of residential buildings 

with central A/C 

h_p://www.health.state.mn.us/divs/climatechange/extremeheat.html	
  



Defining	
  a	
  Heat	
  Event	
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Defining	
  a	
  Heat	
  Event	
  

Challenges:	
  
•  Li_le	
  consensus	
  over	
  how	
  to	
  define	
  heat	
  as	
  
exposure	
  metric	
  

•  Most	
  studies	
  use	
  primary	
  diagnosis	
  only	
  

•  Number	
  of	
  confounding	
  factors	
  (air	
  quality)	
  

•  Not	
  clear	
  how	
  lag	
  Tme	
  modifies	
  effect	
  

•  Most	
  studies	
  focus	
  on	
  mortality,	
  miss	
  
morbidity	
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