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  systems	
  

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.)	
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Community/	
  city	
  

Industrial	
  estate	
  
(Public	
  and	
  private	
  property,	
  

common	
  resources)	
  
Identify	
  &	
  

characterize	
  
natural	
  hazard	
  
(site	
  intensities)	
  

Model	
  consequences	
  
and	
  physical	
  impacts	
  
Determine	
  critical	
  

scenarios	
  
Risk	
  analysis:	
  identify	
  
target	
  equipment	
  &	
  
cascading	
  events	
  

Determine	
  credible	
  
combination	
  of	
  events	
  
and	
  critical	
  scenarios	
  

Stakeholder	
  
mapping:	
  

Other	
  companies	
  
(Supply	
  chain)	
  
Public	
  &	
  private	
  

utilities	
  	
  
Local/	
  national	
  
government	
  
Residents	
  
Emergency	
  
responders	
  

Local	
  environ.	
  office	
  
City	
  planning	
  
Civil	
  protection	
  

Health,	
  
Police,	
  Fire	
  

National	
  agencies/	
  
academics	
  

(Meteorological,	
  
geohazards,	
  tsunami,	
  

flood	
  hazard	
  
mapping,	
  etc.)	
  

???	
  

Area-­‐wide	
  Natech	
  risk	
  management	
  process	
  

Adopt	
  risk	
  reduction	
  
measures,	
  monitor	
  
and	
  control	
  risk	
  

Cooperate,	
  
coordinate,	
  manage	
  
Identify	
  and	
  secure	
  
resources,	
  assign	
  
roles,	
  train,	
  drills	
  

Estimate	
  risk	
  to	
  
people,	
  property	
  and	
  

environment	
  

Assess	
  vulnerability	
  of	
  
local	
  communities,	
  
environment,	
  infrast.	
  

	
  







ありがとうございます	
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شكرا  
Gracias	
  
Grazie	
  
Merci	
  

Thank	
  you	
  for	
  your	
  attention	
  !	
  


