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Disaster  losses  are  “fat-­tailed”  – dominated  by  a  few  big,  rare,  
even  “unprecedented”  events

Hall	
  and	
  Sobel,	
  Geophys.	
  Res.	
  Lett.	
  2013



Figure  courtesy  of  Stefan  Talke  and  Philip  Orton

The  rareness  makes  it  hard  to  estimate  the  risk  in  a  meaningful
way  from  historical  data  



“If	
  you	
  can’t	
  measure	
  it,	
  you	
  can’t	
  manage	
  it”	
  – M.	
  Bloomberg	
  (orig.
Peter	
  Drucker)	
  – can	
  we	
  measure	
  disaster	
  risk?



“Catastrophe	
  models”	
  generate	
  synthetic	
  event	
  sets,	
  allowing	
  more
robust	
  risk	
  assessment.	
  Methods	
  largely	
  statistical,	
  for	
  practical	
  reasons.

Hall	
  and	
  Jewson	
  (2007)



Catastrophe	
  models	
  are	
  widely	
  used	
  in	
  
insurance,	
  but:

• They	
  are	
  not	
  open	
  source
• They	
  are	
  based	
  on	
  historical	
  data,	
  and	
  can’t	
  handle	
  climate	
  

change
• They	
  are	
  built	
  to	
  handle	
  problems	
  where	
  the	
  insurance	
  

industry	
  has	
  significant	
  investments,	
  and	
  not	
  others



Catastrophe	
  models	
  are	
  widely	
  used	
  in	
  
insurance,	
  but:

• They	
  are	
  not	
  open	
  source
• They	
  are	
  based	
  on	
  historical	
  data,	
  and	
  can’t	
  handle	
  climate	
  

change
• They	
  are	
  built	
  to	
  handle	
  problems	
  where	
  the	
  insurance	
  

industry	
  has	
  significant	
  investments,	
  and	
  not	
  others
• We	
  (and	
  a	
  few	
  other	
  academic	
  groups)	
  are	
  developing	
  open	
  

source	
  catastrophe	
  models,	
  using	
  peer-­‐reviewed	
  science,	
  
and	
  accounting	
  for	
  climate.	
  



Observed	
  (black)	
  and	
  simulated	
  landfall	
  counts	
  at	
  
50	
  km	
  resolution.	
  Color	
  codes	
  location	
  along	
  the	
  coast.
Chia-­‐Ying	
  Lee	
  et	
  al.,	
  work	
  not	
  yet	
  published.

Example:	
  an	
  open-­‐source	
  tropical	
  cyclone	
  hazard	
  model,	
  using	
  a	
  mix
of	
  physics	
  and	
  statistics
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Our	
  model	
  has	
  more	
  physics	
  than	
  industry	
  models,	
  less	
  than	
  Emanuel	
  
(2006,	
  &	
  thereafter)



This	
  is	
  an	
  area	
  with	
  much	
  potential	
  for	
  industry-­‐academic	
  interaction.
We	
  can	
  learn	
  much	
  from	
  each	
  other,	
  and	
  are	
  starting	
  to	
  do	
  so	
  more.



What	
  is	
  the	
  role	
  of	
  climate	
  change?
• It	
  changes	
  the	
  risks,	
  over	
  time.	
  On	
  short	
  time	
  horizons,	
  natural	
  

variability	
  is	
  generally	
  more	
  important.
• A	
  large	
  impact	
  – sometime	
  in	
  the	
  next	
  couple	
  decades,	
  

perhaps	
  sooner	
  than	
  later	
  – will	
  be	
  felt	
  in	
  coastal	
  real	
  estate,	
  
due	
  to	
  sea	
  level	
  rise

• SLR	
  is	
  probably	
  more	
  important	
  than	
  the	
  climate	
  change	
  
influence	
  on	
  the	
  storms	
  themselves



Understanding	
  of	
  the	
  risk	
  could	
  be	
  enough	
  to	
  do	
  the	
  damage	
  to	
  the
market.
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• Major	
  disasters	
  are	
  too	
  rare	
  to	
  
evaluate	
  risk	
  just	
  from	
  historical	
  
data.

• Catastrophe	
  models	
  address	
  this,	
  
but	
  there	
  is	
  much	
  they	
  don’t	
  do	
  yet.	
  

• There	
  is	
  great	
  potential	
  for	
  more	
  
academic-­‐industry	
  collaboration	
  on	
  
weather	
  &	
  climate	
  risk	
  assessment.	
  


