
Low Clouds in The Hadley Circulation!

Figure copied from Albrecht (BAMS, 1995) 



Set-up of the mixed layer model 
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Budget equations for the stratocumulus-topped boundary layer 
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Budget equations for the stratocumulus-topped boundary layer 
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Budget equations for the stratocumulus-topped boundary layer 
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Equilibrium Solutions Using A Simple Entrainment Parameterization  
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Equilibrium Solutions Using A Simple Entrainment Parameterization  
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Equilibrium Solutions For The Mixed-Layer Height  
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D	   	  =	  5.10-‐6	  s-‐1	  

U	   	  =	  10	  ms-‐1	  

ΔF	   	  =	  0.035	  mKs-‐1	  

θH 	  =	  288	  K	  
Γθ	   	  =	  6	  K	  km-‐1	  

η 	  =	  0.8	  



Mixing across the inversion: dry case 
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Mixing across the inversion: dry case 
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Stratocumulus entrainment parameterization 
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Entrainment	  enhancement	  by	  evapora8ve	  cooling	  (Nicholls	  and	  Turton	  1986)	  
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Buoyancy flux without entrainment 
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Buoyancy flux due to entrainment 
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Stratocumulus entrainment parameterization 
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1.	  As	  input	  we	  need	  to	  know	  	  
2.	  Most	  entrainment	  parameteriza8ons	  have	  a	  similar	  form	  (forcing/inversion	  strength	  measure)	  

	  (see	  Stevens,	  2002)	  
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Equilibrium solutions  
(Nicholls and Turton entrainment parameterization)  
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