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Project	  partner	  countries:	  Japan,	  Philippines,	  Thailand	  and	  Indonesia	  





Total	  number	  of	  reported	  natural	  disasters	  per	  
continent	  between	  1900-‐2015	  (Source:	  EM-‐DAT)	  

Total	  number	  of	  reported	  technological	  disasters	  per	  
continent	  between	  1900-‐2015	  (Source:	  EM-‐DAT)	  
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Thai	  floods	  of	  2011,	  a	  wake-‐up	  call	  

Source:	  BBC	  News	  and	  News	  	  Origins	  Storage	  	  
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	  	  	  Lifelines	  and	  critical	  
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Implica(ons	  in	  urban	  areas	  

Natech	  
•  Natural	  disaster-‐triggered	  

technological	  disaster	  
Technological	  disaster:	  
–  Releases	  of	  hazardous	  materials	  

(hazmat)	  
–  Releases	  from	  oil	  and	  gas	  pipelines	  	  

–  Damage	  to	  lifeline	  systems	  



• Need	  to	  better	  address	  interdependencies	  and	  cascades	  
•  Analysis	  of	  individual	  firm	  not	  sufficient	  
•  Inadequate	  assumptions	  (e.g.,	  lifelines,	  mitigation,	  ER)	  
• Need	  for	  area-‐wide	  comprehensive	  risk	  management	  framework	  
•  Integration	  of	  risk	  governance	  and	  area-‐wide	  business	  continuity	  management	  

Key	  unresolved	  issues:	  

	  Flood	  waters	  disperse	  oil	  spill	  to	  thousands	  of	  homes,	  
Hurricane	  Katrina,	  2005	  (Source:	  NOAA)	   	  Flooded	  industrial	  park,	  Thai	  floods,	  2011	  (Source:	  BBC	  News)	  

Flooded	  aiport,	  Thai	  floods,	  2011	  (Source:	  Crawford	  
and	  Co.)	  



CARiM)	  framework	  
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Area-‐wide	  Natech	  risk	  management	  process	  

Adopt	  risk	  reduction	  
measures,	  monitor	  
and	  control	  risk	  

Cooperate,	  
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environment,	  infrast.	  

	  







ありがとうございます	  
Xie	  Xie	  

	شكرا  
Gracias	  
Grazie	  
Merci	  

Thank	  you	  for	  your	  attention	  !	  


