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Convection Parameterization 

•  Zhang-McFarlane (1995) Scheme: CAPE-
based closure 

•  Revised Zhang-McFarlane scheme (Zhang, 
2002): based on CAPE change due to large-
scale forcing, plus RH threshold for PBL air 
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CAM3 Simulations 

•  Multi-year runs with prescribed SST 
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Possible Reasons  
why MJO is or is not simulated well 

•  Vertical heating structure, e.g. top-heavy profile 
(obs and models differ) 

•  Relative humidity threshold (model sensitivity) 
•  Shallow convection preconditioning (observed, 

but not much obs-model comparison) 

•  Change of convection parameterization affects all 
three above 
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Shallow Convection Experiments 

•  Hack scheme is removed in tropical belt 
below 700 mb 
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Summary 

•  NCAR model CAM3 has very weak MJO. 
•  When the convection scheme was revised to 

use a large-scale forcing-based (instead of 
CAPE-based) closure, realistic MJO was 
simulated (Zhang and Mu 2005, J. Climate). 

•  Interaction of deep and shallow convection 
plays a key role in MJO simulation (Zhang 
and Song 2009) 



Summary (cont’d) 
•  Improving deep convection can lead to 

improved shallow convection simulation. 
•  Without shallow convection, MJO 

simulation is poor even with the “right” 
deep convection parameterization. 

•  Shallow convection moistens lower 
troposphere and provides low-level mass/
moisture convergence ahead of deep 
convection for MJO. 


