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Model	
  development	
  and	
  valida'on	
  
}  Extensive	
  field	
  campaign	
  
}  Model	
  tested	
  against	
  
numerous	
  observa'onal	
  
data	
  sources	
  
}  From	
  field	
  site	
  

}  Soil	
  moisture	
  
}  Water	
  pool	
  loca'on,	
  depth	
  &	
  
temperature	
  

}  Larval	
  mosquito	
  counts	
  
}  Adult	
  mosquito	
  counts	
  
}  Malaria	
  prevalence	
  

}  Elsewhere	
  in	
  Africa	
  
}  Mosquito	
  bi'ng	
  rate	
  
}  Malaria	
  prevalence	
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Predic'ng	
  impacts	
  of	
  climate	
  change	
  on	
  
malaria	
  transmission	
  



Basic	
  reproduc'on	
  number	
  R0	
  

Number	
  of	
  people	
  infected	
  	
  from	
  a	
  single	
  infected	
  person	
  over	
  the	
  dura'on	
  of	
  his	
  
disease,	
  assuming	
  an	
  en'rely	
  suscep'ble	
  popula'on	
  



Classifica'on	
  of	
  sites	
  by	
  simulated	
  R0	
  in	
  current	
  
climate	
  

}  Low	
  transmission	
  
}  R0	
  <	
  1	
  most	
  years	
  
}  Disease	
  can	
  be	
  eliminated,	
  

but	
  you	
  could	
  have	
  a	
  small	
  
epidemic	
  if	
  condi'ons	
  were	
  
favorable	
  

}  People	
  have	
  low	
  immunity	
  
}  Moderate	
  transmission	
  

}  1	
  <	
  R0	
  <	
  10	
  
}  Prevalence	
  fluctuates	
  
}  Moderate	
  immunity	
  levels	
  

}  High	
  transmission	
  
}  R0	
  >10	
  almost	
  all	
  years	
  
}  Prevalence	
  consistently	
  high	
  
}  High	
  immunity	
  levels	
  



Predicted	
  change	
  in	
  climate	
  by	
  2070-­‐2100	
  RCP8.5	
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Conclusions	
  
}  Climate	
  change	
  impacts	
  vary	
  by	
  sub-­‐region,	
  but	
  overall,	
  
no	
  major	
  increases	
  expected	
  

}  Sub-­‐region	
  i:	
  
}  Hocer	
  and	
  drier	
  
}  Less	
  malaria	
  

}  Sub-­‐region	
  ii:	
  
}  Wecer	
  but	
  too	
  hot	
  for	
  

mosquitoes	
  
}  Minimal	
  change	
  

}  Sub-­‐region	
  iii:	
  
}  Hocer	
  and	
  wecer	
  
}  Small	
  changes,	
  uncertain	
  

}  Sub-­‐region	
  iv:	
  
}  Good	
  condi'ons	
  for	
  malaria	
  
}  Minimal	
  change	
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Key	
  terms	
  
}  Vectorial	
  capacity:	
  Number	
  of	
  infec?ous	
  bites	
  resul'ng	
  
from	
  a	
  single	
  infected	
  person	
  per	
  day	
  

}  Basic	
  reproduc?on	
  number	
  (R0):	
  	
  Number	
  of	
  people	
  
infected	
  	
  from	
  a	
  single	
  infected	
  person	
  over	
  the	
  dura'on	
  
of	
  his	
  disease	
  

}  Entomological	
  inocula?on	
  rate:	
  Number	
  of	
  infec?ous	
  
bites	
  per	
  person	
  per	
  unit	
  'me	
  

}  Parasite	
  prevalence:	
  	
  Percentage	
  of	
  the	
  popula'on	
  
infected	
  by	
  the	
  plasmodium	
  parasite	
  



Expected	
  effect	
  of	
  Climate	
  Change	
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Red:	
  Higher	
  Vectorial	
  Capacity	
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  Lower	
  Vectorial	
  Capacity	
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  Unknown	
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Simulated	
  rela'onship	
  of	
  EIR	
  vs	
  Prevalence	
  compares	
  
well	
  with	
  observa'ons	
  

}  Compiled	
  published	
  pairs	
  
of	
  data	
  on	
  infec'ous	
  bites	
  
(EIR)	
  and	
  malaria	
  
prevalence	
  from	
  31	
  sites	
  
across	
  Africa	
  
}  Kenya,	
  Ethiopia,	
  Tanzania,	
  
Republic	
  of	
  Congo,	
  Burkina	
  
Faso,	
  Senegal	
  

}  Links	
  entomology	
  to	
  
immunology	
  

}  Fundamental	
  rela'onship,	
  	
  
independent	
  of	
  loca'on	
  or	
  
ecoclimate	
  zones	
  

Adapted	
  from	
  Beier	
  et	
  al.	
  



Garki	
  prevalence	
  by	
  age	
  



Comparison	
  to	
  MAP	
  es'mate	
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