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Less	
  confidence	
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  global	
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1.	
  MoKvaKon

IPCC-­‐AR4	
  concluded	
  in	
  terms	
  of	
  future	
  
changes	
  in	
  tropical	
  cyclones	
  (TCs)	
  that…..	
  

7.	
  Summary


3.TC	
  track	
  changes

TC tracks by PD (July-Sep)


TC tracks by GW (July-Sep)


TC density changes

Vertical Wind Velocity


6.	
  Mechanisms	
  of	
  future	
  changes	
  in	
  TC	
  genesis	
  in	
  the	
  western	
  North	
  Pacific	
  

Upward	
  
anomaly	
  

Fig:	
  Future	
  change	
  	
  
of	
  ver/cal	
  wind	
  	
  
velocity	
  at	
  	
  
500	
  hPa	
   Future change in precipitation rate relative to the global tropics 

(bottom) appears to be strongly related to the prescribed SST 
anomaly (top) relative to the global tropics, indicating that spatial 
distribution of tropical SST may be a key factor for TC activities. 

RelaKonship	
  between	
  changes	
  in	
  the	
  prescribed	
  
SST	
  (top)	
  and	
  precipitaKon	
  rate	
  (boVom)	
  

Downward	
  
anomaly	
  

5.	
  Genesis	
  PotenKal	
  Index	
  
Each	
  term	
  contribuKon	
  to	
  the	
  changes	
  in	
  GPI	
  To	
  determine	
  the	
  factors	
  behind	
  such	
  	
  

genesis	
  changes,	
  we	
  used	
  a	
  Genesis	
  	
  
Poten/al	
  Index	
  (GPI)	
  by	
  Emanuel	
  and	
  	
  
Nolan	
  (2004)	
  with	
  some	
  modifica/ons.	
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TC genesis changes
 GPI changes


GPI performs reasonably well in reflecting the 
changes in TC genesis density. 

Vorticity


TC genesis frequency changes


4.	
  Why	
  will	
  the	
  TC	
  density	
  change?

Steering flow (850-200hPa) changes


Seasonal (July-October) mean TC genesis number decreased 
by 23% (from 25.0 to 19.3). 

2.	
  Models	
  and	
  se]ngs

Model	
   20-km mesh MRI/JMA 

Atmospheric Global Model


ProjecKon	
  se]ngs	
  
Present day run (PD):  

1979-2003 (prescribed by the  

observed SST) 

Global warming run (GW): 

2075-2099 (prescribed by 
CMIP3 multi model 
ensemble mean SST 
(under A1B scenario). 


Vertical wind vel.



