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Why	  do	  we	  care?	  

Vasavada	  &	  Showman	  (2005）	  



And	  more…	  



Irwin	  (2009)	  

Zonal	  Wind	  



Jupiter	  Jets	  

Vasavada	  &	  Showman	  (2005）	  



GCM	  SimulaXons	  

Lian	  &	  Showman	  (2009)	  



Liu	  &	  Schneider	  (2010)	  



Shallow-‐Water	  System?	  

Momentum:	  	  

ConXnuity:	  
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Free	  Decaying	  Shallow	  
Water	  System	  
(Cho	  &	  Polvani,	  1996)	  



Forced-‐DissipaXve	  System?	  

The	  VorXcity	  Form:	  
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− k ⋅∇ × (uζa ) = −∇2 (E + gh) − δ / τ drag
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+∇ ⋅ (uh) = − ′h / τ rad



Showman	  (2007)	  

Most	  cases	  failed…	  

Sco^	  &	  Polvani	  (2007)	  	  



Except…	  

VorXcity	  Forcing	  (Sco^	  &	  Polvani,	  2008)	  DeformaXon	  Radius:	  



Our	  Model	  

•  STSWM	  (Hack	  &	  Jakob,	  1992),	  no	  fricXon	  
•  ResoluXon:	  T170	  (512×256)	  
•  Forced	  by	  Random	  Thunderstorms	  

  
Smax,h = 0.05−1

   rstorm = 2 − 4

  τ storm = 105
 τ int = 104 −105
  τ rad = 100m2	  s-‐3	   day	  

s	  

s	  
  
Smax,ζ = (0.5−1) ×10−9

s-‐2	  



Lightning	  on	  Saturn	  

Credit:	  NASA/JPL/SSI/University	  of	  Iowa	  



H	  forcing	  on	  Equator	  
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Eddy	  Momentum	  
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Showman	  &	  Polvani	  (2011）	  



H	  forcing	  on	  10N	  
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H	  forcing	  on	  30N	  
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H	  forcing	  (50S	  -‐	  50N)	  
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Energy	  (APE	  &	  KE)	  



H	  forcing	  (Belts)	  

 gh  U



H	  forcing	  (Equator)	  
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VorXcity	  Forcing	  (Random	  Sign)	  

 gh  U



VorXcity	  Forcing	  (posiXve)	  
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Not	  a	  steady	  soluXon!	  
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VorXcity	  Forcing	  (Belts)	  
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Conclusion	  &	  Future	  Work	  

•  No	  eastward	  jet	  seen	  in	  the	  Mass	  Forced-‐
DissipaXve	  Shallow	  Water	  System	  

•  VorXcity	  Forced-‐DissipaXve	  Shallow	  Water	  
System	  is	  able	  to	  produce	  eastward	  jet	  under	  
some	  condiXon,	  but	  the	  mechanism	  is	  not	  
clear	  

•  The	  effect	  of	  drag	  (fricXon)	  on	  the	  system	  

•  Higher	  resoluXon	  run	  	  



Fingers	  Crossed	  for	  Juno!!!	  

&	  

Happy	  QiXi	  FesXval!!!	  


