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Climate Data Access 

•  Coopera;ve	
  Ins;tute	
  for	
  Climate	
  and	
  Satellites-­‐NC	
  
–  Academic	
  research	
  ins;tute	
  designed	
  to	
  assist	
  with	
  the	
  
outreach	
  and	
  research	
  needs	
  of	
  NOAA	
  

•  NOAA’s	
  Na;onal	
  Centers	
  for	
  Environmental	
  
Informa;on	
  
–  Steward	
  of	
  Na;on’s	
  Climate	
  Informa;on	
  





2. National vs. International Views on 
Drought and Health 
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  ME	
  Extreme	
  Weather	
  Events:	
  the	
  role	
  of	
  public	
  health	
  	
  

Percentage	
  of	
  disaster-­‐deaths	
  worldwide	
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  to	
  each	
  category	
  of	
  	
  
climate-­‐related	
  hazard,	
  (1900-­‐2013)	
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Deaths Associated with NOAA Billion Dollar Disasters 
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3. Problem with Determining Drought 
Impacts on Health 



Health Surveillance Data 

! Drought can be a slow evolving  
! The impacts are not immediate  
! Can require intermediate steps for health 

outcomes 
! Surveillance is not designed to connect 

drought and health 
! Not long enough surveillance to determine 

outcome 



Engagement 

•  CDC’s	
  Climate	
  and	
  Health	
  Program	
  
– Na;on’s	
  only	
  investment	
  in	
  climate	
  change	
  
preparedness	
  for	
  public	
  health	
  sector	
  

– Climate	
  Ready	
  States	
  and	
  Ci;es	
  Ini;a;ve	
  	
  
•  16	
  States	
  and	
  2	
  Ci;es	
  





1	
  
Forecas*ng	
  Climate	
  

Impacts	
  and	
  
Assessing	
  

Vulnerabili*es	
  

2	
  
Projec*ng	
  the	
  
Disease	
  Burden	
  

3	
  
Assessing	
  	
  Public	
  

Health	
  Interven*ons	
  	
  

4	
  
Developing	
  and	
  
Implemen*ng	
  a	
  

Climate	
  and	
  Health	
  
Adapta*on	
  Plan	
  

5	
  
Evalua*ng	
  Impact	
  
and	
  Improving	
  

Quality	
  of	
  Ac*vi*es	
  

Building 
Resilience  
Against 
Climate  
Effects 

Climate	
  and	
  Health	
  Program,	
  Na;onal	
  Center	
  for	
  Environmental	
  Health	
  



Topics Covered by CDC Grantees 



4. Drought Impacts on Human Health  



Drought:	
  	
  Health	
  Impact	
  
Compromised Quantity and Quality of Water 

Courtesy of USGS 

Surface Water 

Courtesy of KSDA 

Groundwater 



Naeglaria fowleri (“Brain-eating amoeba”) 

•  In stagnant water 
•  Increase in temperature 
•  Increase in occurrence  



Drought:	
  	
  Health	
  Impact	
  

"  Extreme	
  heat	
  

"  Wildfires	
  

"  Dust	
  storms/haboobs	
  

"  Rain/storm	
  effects	
  

Secondary/Related Events 

Courtesy of FCC 

Courtesy of NOAA 

Courtesy of USGS 



Drought:	
  	
  Health	
  Impact	
  
Compromised Food and Nutrition 

Courtesy of USDA Courtesy of USGS 

Courtesy of NOAA 



Drought:	
  	
  Health	
  Impact	
  
Diminished Living Conditions 

Energy Air Quality 

Courtesy of DOE Courtesy of USGS 



Dust	
  Storms	
  and	
  Health	
  
"  Greater	
  likelihood	
  of	
  injuries	
  from	
  motor	
  vehicle	
  accidents.	
  

"  Increased risk of 
asthma related 
hospitalizations. 

Kanatani,	
  et	
  al.,	
  2010.	
  Desert	
  dust	
  exposure	
  is	
  associated	
  with	
  increased	
  risk	
  of	
  asthma	
  hospitaliza;on	
  in	
  children.	
  Am	
  J	
  Respir	
  Crit	
  Care	
  Med.	
  
Kuo,	
  H.	
  ,	
  2009.	
  Indoor	
  and	
  outdoor	
  PM2.5	
  and	
  PM10	
  concentra;ons	
  in	
  the	
  air	
  during	
  a	
  dust	
  storm.	
  Building	
  and	
  Environment.	
  
Chen,	
  et	
  al.,	
  2010.	
  	
  Ambient	
  Influenza	
  and	
  Avian	
  Influenza	
  Virus	
  during	
  Dust	
  Storm	
  Days	
  and	
  Background	
  Days.	
  	
  Environ	
  Health	
  Perspect.	
  	
  

Haboob (Dust Storm) Phoenix, AZ 
July 21, 2012 

"  Increased Indoor 
and Outdoor Air  
Pollution (PM2.5 
and PM10) 



Drought:	
  	
  Health	
  Impact	
  

"  Sanita*on	
  and	
  hygiene	
  

"  Recrea*onal	
  risks	
  

"  Mental	
  and	
  behavioral	
  health	
  
Courtesy of CDC 

Courtesy of USACE Courtesy of House Committee on Agriculture 



Mental Health: Post-Disaster 



Causal Process Diagram 

Vins,	
  H.,	
  Bell,	
  J.,	
  Saha,	
  S.,	
  &	
  Hess,	
  J.	
  J.	
  (2015).	
  The	
  mental	
  health	
  outcomes	
  of	
  drought:	
  a	
  systema;c	
  review	
  and	
  causal	
  process	
  
diagram.	
  Interna'onal	
  journal	
  of	
  environmental	
  research	
  and	
  public	
  health,	
  12(10),	
  13251-­‐13275.	
  



Drought:	
  	
  Health	
  Impact	
  

"  Infec*ous	
  disease	
  

"  Chronic	
  disease	
  

"  Vectorborne	
  and	
  
zoono*c	
  disease	
  

Increased Disease Incidence 

Courtesy of 
NSF 

Courtesy of USGS 



Coccidioidomycosis	
  (Valley	
  Fever)	
  

"  Coccidioides 
immitis primarily 
dispersed by 
wind and dust 
storms. 

Source:	
  	
  
Pappagianis	
  and	
  Einstein,	
  1978.	
  	
  Epidemiology	
  of	
  coccidioidomycosis.	
  	
  Current	
  Topics	
  in	
  Mycology.	
  	
  
Zender	
  and	
  Talamantes,	
  2006.	
  	
  Climate	
  controls	
  on	
  valley	
  fever	
  incidence	
  in	
  Kern	
  County,	
  California.	
  	
  Int	
  J	
  Biometeorol.	
  

"  C. immitis  thrives 
during wet periods 
following droughts 

"  Infections occur 
during dry season 



5. Communication 





Coming out in Spring 2016 
Impacts of Extremes Events on 

Human Health 

30 



6. Future Needs 



Future	
  Needs:	
  	
  	
  
Drought-­‐Related	
  Research	
  and	
  Ini*a*ves	
  

"  S*ll	
  much	
  to	
  be	
  learned	
  
about	
  drought	
  and	
  public	
  
health!	
  

"  Much	
  research	
  is	
  needed	
  in	
  
many	
  different	
  areas!	
  
#  Surveillance	
  data	
  analysis	
  and	
  

improvement	
  
#  Environmental	
  monitoring	
  
#  Priority	
  of	
  drought	
  in	
  public	
  

health	
  departments	
  
#  Economic	
  impact	
  of	
  drought	
  

on	
  public	
  health	
  
#  Lessons	
  learned	
  and	
  best	
  

prac;ces	
  



Thank you!  
Please send questions or comments to 

Jesse Bell 
jesse@cicsnc.org 



“Floods kill people, but droughts destroy 
civilizations.” 

~U.S. Government Official at a Drought Meeting 



Vibrio vulnificus  

www.foodsafetynews.com 

cdc.gov 

Noaa.gov 



Harmful	
  Algal	
  Blooms	
  (Red	
  Tides)	
  

"  Lack	
  of	
  rainfall	
  
#  ↑	
  Nutrient	
  concentra;on	
  
#  ↑	
  Stagnant	
  water	
  

"  Health	
  impacts	
  
#  Respiratory:	
  	
  HAB	
  aerosolized	
  toxins	
  (brevetoxin)	
  	
  
#  Gastrointes;nal:	
  	
  Toxins,	
  PSP,	
  ASP,	
  Ciguatera,	
  	
  

Lake Erie 
Courtesy of NOAA and NASA  



Peat	
  Bog	
  Fires	
  

"  More	
  flammable	
  in	
  
normally	
  moist	
  areas	
  during	
  
extended	
  drought	
  

"  June	
  2008	
  North	
  Carolina	
  
increased	
  ED	
  visits	
  by	
  
#  73%	
  for	
  COPD	
  
#  66%	
  for	
  asthma	
  
#  59%	
  for	
  pneumonia	
  and	
  acute	
  

bronchi;s	
  
#  37%	
  for	
  heart	
  failure	
  

Weinhold	
  B.	
  Fields	
  and	
  forests	
  in	
  flames:	
  vegeta;on	
  smoke	
  &	
  	
  human	
  health.	
  Environ	
  Health	
  Perspect.	
  2011	
  Sep;119(9):a386-­‐93.	
  
Rappold	
  AG	
  et	
  al	
  Peat	
  bog	
  wildfire	
  smoke	
  exposure	
  in	
  rural	
  North	
  Carolina	
  is	
  associated	
  with	
  cardiopulmonary	
  emergency	
  department	
  visits	
  
assessed	
  through	
  syndromic	
  surveillance.	
  Environ	
  Health	
  Perspect.	
  2011	
  Oct;119(10):1415-­‐20.	
  

Dare County, NC  


