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1. Approxima*ons	  in	  the	  CAPE	  algorithm*	  
2. Approxima*ons	  in	  the	  closed	  formulas	  
3. Updates	  to	  the	  closed	  formulas	  

*Bister	  and	  Emanuel	  JGR	  2002	  	  
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CAPE	  defined	  as	  a	  contour	  integral	  
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Ver*cal	  cross-‐sec*on	  in	  pressure	  coordinates	  

Dynamical	  constraint:	  
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Holland	  97	  
Bister-‐Emanuel	  02	  
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If	  SLP	  is	  known	  at	  a	  second	  overturning	  radius	  (a)	  

Emanuel	  86,95	  
Emanuel	  code	  
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(code)	  

(BE	  2002)	  
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E86,	  E88	   E95,	  code	  

H97	   BE02	  

Defini*ons	  of	  PI	  



Velocity	  closure	  
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Differen*ate	  once	  wrt	  inflow	  radius:	  

Then	  use	  aerodynamic	  law:	  



GFDL/NOAA	  

PI	  algorithm	  for	  velocity	  closure	  
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Compare:	  

Bister-‐Emanuel	  02	  
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vs	  

Error	  from	  T	  averaging	  (%)	  
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2.	  Approxima*ons	  in	  the	  thermodynamics:	  
Fully	  moist	  vs.	  “moist-‐like”	  

“Moist-‐like”	  neglects	  condensate	  heat	  capacity,	  loading	  
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Full	  moisture	  (code)	  

Moist-‐like	  
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Full	  moisture	  (code)	  

Moist-‐like	  
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Full	  moisture	  (code)	  

Moist-‐like	  

Velocity	  PI	  
	  



Thermodynamics:	  

Dynamics:	  
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3.	  Closed	  formulas	  for	  full	  moisture	  

1st	  law	  

1st	  &	  2nd	  laws	  
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Irreversible	  case	  (full	  moisture)	  

Define:	  



Velocity	  PI	  for	  irreversible	  full	  moisture	  case	  
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Environment	  

Eyewall	  

Saturated	  
Eyewall	  


