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MoBvaBon	  

q  InvesBgate	   differences	   in	   the	   distribuBon	   and	  
strength	  of	  convecBon.	  

	  
q  Purpose:	   Gain	   insight	   into	   the	   role	   of	   free	  

tropospheric	   moisture	   on	   the	   convecBve	  
evoluBon	  and	  the	  spinup	  Bmescale	  of	  a	  TC.	  
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Moist:	  Δs	  =	  0	  
	  
Intermediate:	  Δs	  =	  50	  
	  
Dry:	  Δs	  =	  100	  
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Moist	  Entropy	  Framework	  

•  Look	   at	   convecBve	   moBons	   from	   a	   moist	   entropy	  
coordinate	  system	  (as	  in	  Pauluis	  and	  Mrowiec	  2013).	  

•  Benefits	  
v  Separates	  high	  and	  low	  entropy	  streams.	  
v  Analyze	   characterisBcs	   of	   updraTs	   and	  downdraTs	  

separately.	  
v  Determine	  diabaBc	  tendency	  directly.	  
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•  Look	   at	   convecBve	   moBons	   from	   a	   moist	   entropy	  
coordinate	  system	  (as	  in	  Pauluis	  and	  Mrowiec	  2013).	  

•  Benefits	  
v  Separates	  high	  and	  low	  entropy	  streams.	  
v  Analyze	   characterisBcs	   of	   updraTs	   and	  downdraTs	  

separately.	  
v  Determine	  diabaBc	  tendency	  directly.	  
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�	  

Moist	  Entropy	  VerBcal	  Mass	  Flux	  and	  StreamfuncBon	  
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Conclusions	  

v  Dry	  air	  entrainment	  reduces	  the	  mean	  upward	  verBcal	  mass	  flux	  for	  
drier	  simulaBons.	  	  

v  This	   dry	   air	   entrainment	   occurs	   from	   low-‐entropy	   air	   entering	   the	  
PBL.	  

v  Less	  buoyant	  air	  parcels	  results	  in	  weaker	  mean	  upward	  verBcal	  mass	  
flux	  and	  an	  increased	  spinup	  Bmescale.	  

	  
v  Future	  work:	  What	  happens	  with	  more	  realisBc	  idealized	  modeling?	  
	  
v  This	   material	   is	   based	   upon	   work	   supported	   by	   the	   NSF	   Graduate	  

Research	  Fellowship	  NSF-‐DGE-‐1060277.	  
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CFAD	  Differences:	  VerBcal	  Mass	  Flux	  
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Two-‐Stream	  ApproximaBon	  
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Two-‐Stream	  ApproximaBon	  
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Moist	  Entropy	  VerBcal	  Mass	  Flux	  and	  StreamfuncBon	  
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Moist	  Entropy	  Mass-‐Weighted	  DiabaBc	  Tendency	  

Moist	  Entropy	  (J	  kg-‐1	  K-‐1)	   Moist	  Entropy	  (J	  kg-‐1	  K-‐1)	  

He
ig
ht
	  (k
m
)	  

He
ig
ht
	  (k
m
)	  

J	  m-‐1	  s-‐1	  K-‐1	  	  

	  	  Cyclone	  Workshop,	  Alland	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  


