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84th	  percenHle	  !	



What	  the	  relaHon	  implies	

OT	  can	  be	  esHmated	  using	  Tmax	  distribuHon	  
	  

Can	  be	  used	  for	  global	  projecHon	  
(Tmax	  -‐	  OT)	  as	  a	  temperature	  index	  

	  
Then,	  how	  can	  we	  esHmate	  the	  risk?	



Problem	  with	  the	  risk	  esHmaHon	  #1	

1.  Sparse	  data	  in	  the	  extreme	  domain	



Problems	  with	  the	  risk	  esHmaHon	  #2	

2.  Time	  trend	  

3.  Area	  difference	  -‐	  dealt	  with	  by	  (Tmax-‐OT)	  

4.  Possible	  disturbance	  by	  influenza	

Detrended	  relaHve	  risk	  	
Each	  year's	  mortality	  on	  days	  around	  opHmum	  
temperature	  as	  	  reference	  	



Effect	  of	  area-‐collapse	



Problem	  with	  the	  risk	  esHmaHon	  #3	

•  Need	  to	  sum	  up	  the	  lag	  effect	  
	   	  	  	  	  	  	  	  	  	  	  Distributed	  lag	  non-‐linear	  model	

	  
	  
Tmax	  -‐	  OT	  =	  15	  
	



From	  RR	  to	  #	  deaths	

•  Available	  informaHon	  	  	  	  	  	  	  	  	  	  	  
ü Annual	  mortality	  rate	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Average	  number	  of	  deaths	  
ü populaHon	  

•  Calculate	  
	  #	  deaths	  at	  OT	  /	  Average	  #	  deaths	  

	



DistribuHon	  of	  	  
#deaths	  at	  OT	  /	  average	  #	  deaths	

MulH-‐country	  evaluaHon	  
	  
	  

Similar	  values	  for	  Korea,	  
Taiwan	  and	  USA	  



What	  about	  abaptaHon?	

•  For	  heat	  effect,	  OT	  moves	  along	  with	  warming!	  

	  	  	  	  	  	  For	  year	  2030	  projecHon,	  
	  84	  percenHle	  as	  of	  today	  for	  0%	  adaptaHon	  
	  84	  percenHle	  as	  of	  2030	  for	  100%	  adaptaHon	  
	  mid-‐point	  of	  the	  above	  two	  for	  50%	  adaptaHon	  



Projection result (65+ y.o.) 
■Climate schenario：NCC (present),  BCM2(future) 
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2050mortaliry	  2050	  climate(100%	  adap.)



Future issues 
What about cold effect?	

•  It is obvious that winter mortality is higher 
•  But is it caused by low temperature? 

NOT necessarily!	
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RelaHon	  by	  month	



Cold	  temperature	  effect:	  
Disappears	  when	  season	  is	  controlled.	

Daily	  maximum	  temperature（℃）	   Daily	  maximum	  temperature	  （℃）	  

Year-‐controlled	   Year-‐	  and	  Season-‐	  controlled	  



Scheme	  of	  area-‐difference	

Mortality	

Temperature	

Japanese 
case	

Just	  a	  maoer	  of	  temperature	  range!	



Thank	  you	  for	  your	  aoenHon!	


