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Current  paradigm:  Top-­‐down  approach
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Hazards/impacts  and  hazard  drivers


•  Small	
  changes	
  in	
  the	
  driver	
  distribu3on	
  can	
  lead	
  to	
  large	
  
changes	
  in	
  hazards/impacts	
  à	
  influence	
  of	
  bias	
  correc3on?	
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How  does  bias  correc=on  affect  impacts?


• Use	
  hazard	
  indicators	
  as	
  a	
  proxy	
  for	
  modeled	
  
impacts	
  
• Hazards:	
  heat	
  stress	
  (WBGT1),	
  fire	
  risk	
  (CBI2)	
  
• Hazard	
  drivers:	
  temperature,	
  rela3ve	
  humidity	
  
• Daily	
  data	
  from	
  the	
  warmest	
  month	
  of	
  the	
  year	
  
(1951-­‐1980)	
  

Observa0ons	
   Model	
   Bias	
  correc0on	
  method	
  
ERA	
  Interim	
   CMIP5	
   Quan3le	
  mapping,	
  MBCn	
  
EWEMBI	
   Selected	
  GCMs	
  (ISI-­‐MIP2b)	
   ISI-­‐MIP2b	
  approach	
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IPSL-­‐CM5A-­‐MR,  Central  Africa
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Summary  of  worst  cases




Which  regions  are  affected?


Hazard:	
  WBGT	
  
Data:	
  CMIP5	
  	
  
90th	
  percen3le	
  

Frac3on	
  of	
  models	
  where	
  quan3le	
  mapping	
  deteriorates	
  es3mate	
  



Mul=variate  Bias  Correc=on  


MBCn	
  
a) Apply	
  random	
  rota3on	
  to	
  mul3variate	
  distribu3on	
  
b) Apply	
  quan3le	
  delta	
  mapping	
  (QDM)	
  
c)  Rotate	
  back	
  

Repeat	
  a)-­‐c)	
  un3l	
  mul3variate	
  modeled	
  distribu3on	
  
matches	
  mul3variate	
  observed	
  distribu3on.	
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IPSL-­‐CM5A-­‐MR,  Central  Africa
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Perfect  model  approach


• Goal:	
  study	
  how	
  uncertainty	
  in	
  observa3ons	
  
propagates	
  to	
  hazard	
  es3mates	
  
• How?	
  	
  
•  Choose	
  a	
  model	
  with	
  mul3ple	
  runs	
  to	
  illustrate	
  mul3ple	
  
“observa3ons”	
  

•  Bias	
  correct	
  “observa3ons”	
  against	
  “observa3ons”	
  à	
  
noise	
  

•  Bias	
  correct	
  other	
  model	
  runs	
  against	
  “observa3ons”	
  à	
  
full	
  uncertainty	
  range	
  	
  



Illustra=on  of  perfect  model  approach

Moscow	
  



Ra=o  full  range/noise


Heat	
  stress,	
  90th	
  percen3le	
  



Conclusions


•  The	
  effect	
  of	
  widely	
  used	
  bias	
  correc3on	
  
approaches	
  on	
  modelled	
  climate	
  impacts	
  is	
  unclear	
  
• Bias	
  correc3on	
  methods	
  may	
  in	
  some	
  cases	
  
deteriorate	
  hazard	
  es3mates	
  
•  If	
  impacts	
  depend	
  on	
  mul3ple	
  variables,	
  bias	
  
correc3on	
  methods	
  that	
  account	
  for	
  mul3variate	
  
dependencies	
  should	
  be	
  used	
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How  do  we  assess  climate  risks?


• Analyze	
  indicators	
  in	
  climate	
  change	
  projec3ons	
  	
  
•  Indicators	
  are	
  derived	
  from	
  expert	
  judgement/
experience	
  

Warming	
  of	
  the	
  holest	
  day	
  of	
  the	
  year	
  	
   Change	
  in	
  maximum	
  5-­‐day	
  
precipita3on	
  

Intergovernmental	
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  Change,	
  2013	
  



Percentage  of  pixels:  full  range  >  2  ×  
noise
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Dependence  can  reduce  uncertainty


•  Heat	
  stress	
  (temperature,	
  rela3ve	
  humidity)	
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This  may  increase  uncertainty  for  
others


•  Heat	
  stress	
  (temperature,	
  rela3ve	
  humidity)	
  

•  Fire	
  risk	
  (temperature,	
  rela3ve	
  humidity)	
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Dependence  affects  uncertainty  of  
hazards
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