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Ver=cally	
  Integrated	
  Heat	
  Budget	
   Moisan	
  &	
  Niiler	
  1998,	
  
Foltz	
  et	
  al.	
  2010	
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*	
  Residual:	
  horizontal	
  divergence	
  of	
  eddy	
  heat	
  flux	
  +	
  turbulent	
  flux	
  at	
  -­‐h	
  
**	
  h:	
  mixed	
  layer	
  depth	
  =	
  0.1	
  kg/m3	
  increase	
  in	
  density	
  from	
  1.5m	
  CTD	
  
***	
  U	
  and	
  T:	
  ver=cally	
  averaged	
  from	
  1.5m	
  (shallowest	
  CTD)	
  to	
  h	
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Surface	
  heat	
  flux	
  

Horizontal	
  heat	
  
advec?on	
  

-­‐105	
  W/m2	
  

-­‐42	
  W/m2	
  -­‐168	
  W/m2	
  
-­‐1oC/	
  10	
  day	
  

Residual	
  

Penetra?ve	
  solar	
  heat	
  flux	
   -­‐1	
  W/m2	
  -­‐20	
  W/m2	
  

Surface	
  heat	
  flux	
  

Horizontal	
  heat	
  
advec?on	
  

104	
  W/m2	
  

15	
  W/m2	
  -­‐8	
  W/m2	
  

Residual	
  

Penetra?ve	
  solar	
  heat	
  flux	
   -­‐81	
  W/m2	
  -­‐46	
  W/m2	
  

Summary	
  of	
  Heat	
  Budget	
  Balance	
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Surface	
  heat	
  flux	
  

Horizontal	
  heat	
  
advec?on	
  

-­‐34/-­‐105/-­‐35	
  W/m2	
  

33/-­‐42/32	
  
W/m2	
  -­‐12/-­‐168/-­‐103	
  

W/m2	
  

Residual	
  

Penetra?ve	
  solar	
  heat	
  flux	
  

4/-­‐1/-­‐77	
  	
  
W/m2	
  

-­‐14/-­‐20/-­‐23	
  W/m2	
  

Surface	
  heat	
  flux	
  

Horizontal	
  heat	
  
advec?on	
  

108/104/105	
  W/m2	
  

10/15/7	
  
W/m2	
  45/-­‐8/-­‐36	
  

W/m2	
  
Residual	
  

Penetra?ve	
  solar	
  heat	
  flux	
  

-­‐27/-­‐80/-­‐106	
  
W/m2	
  -­‐44/-­‐46/-­‐42	
  W/m2	
  

Summary	
  of	
  Heat	
  Budget	
  Balance	
  during	
  3	
  MJOs	
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  MJO1/MJO2/MJO3	
  



Summary	
  
•  3	
  (2.5)	
  MJOs	
  events	
  were	
  captured	
  by	
  moorings!	
  
•  Prior	
  MJOs:	
  Net	
  surface	
  heat	
  flux	
  &	
  Residual	
  
dominates	
  
–  Shortwave	
  radia?on	
  
–  Latent	
  heat	
  flux	
  

•  During	
  MJOs:	
  all	
  are	
  modulated.	
  Esp.	
  Net	
  surface	
  
heat	
  flux	
  &	
  Mixed	
  layer	
  heat	
  storage	
  rate	
  
–  Advec?ve	
  heat	
  flux	
  is	
  NOT	
  negligible	
  
–  Penetra?ve	
  shortwave	
  becomes	
  smaller	
  

•  Ongoing	
  work:	
  error	
  es?mates…	
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