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The weather/climate modeler’s lament:  
The more things change, the more they stay the same 
 
 
 
 
 
 

Yet many deficiencies remain: biases, missing transients 
(MJO), lack of spread, etc.  

Motivation 
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The weather/climate modeler’s lament:  
The more things change, the more they stay the same 
 
 
 
 
 
 

 
Parameterization is still the  
proverbial “thorn” in our side 

  

Motivation 
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Immediate benefits: 

!  Based on first principles: F=ma, etc. 
!  Exploits chaotic CRM evolution 
!  Accounts for key subgrid interactions 
!  Embarrassingly parallel 

“Super-parameterization” (SP): a promising alternative 
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Still, there are drawbacks: 

!  PBL/shallow clouds not resolved 
!  Coarse GCM  
!  2D geometry, Periodic BCs 
!  No convective momentum transport 

“Super-parameterization” (SP): a promising alternative 
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A new SP version of the WRF model (SP-WRF) 

 
 
Unique capabilities: 

»  Can be run either regionally or globally  
»  Wide variety of bulk physics options 
»  Novel treatment of convective momentum transport (CMT) 
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A story of knowledge discovery 
with SP-WRF… 

…or, how to simplify the game of Whac-a-Mole 
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But	
  with	
  SP-­‐WRF:	
  

Arguably,	
  one	
  of	
  the	
  least	
  
examined	
  aspects	
  of	
  the	
  	
  
parameterizaIon	
  problem	
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PSD has tremendous expertise concerning ocean surface fluxes 
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CriIcal	
  observaIon:	
  	
  
Surface	
  fluxes	
  don’t	
  go	
  to	
  zero!	
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Practical implications for bulk flux algorithms 
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But what is the appropriate choice of gustiness 
for use in models? 

•  Gustiness strength in nature increases with spatial 
scale E(k) ~ k (-5/3) 

 

•  Models often have steeper E(k) curves near grid 
scales  

•  Systematic model biases can lead to steepening of 
the LH vs U relationship (Cq ≈ constant) 
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The assumed strength of gustiness matters importantly in SP-WRF  
in the context of MJO hindcasts: 

Science Review  •  Boulder, CO  •  12-14 May 2015  17 

Ensemble	
  of	
  
15	
  strong	
  events	
  

Hindcast	
  	
  
start	
  date	
  	
  

Experiment	
  details:	
  
•  2.8x2.8	
  deg.	
  global	
  
•  IniIalized	
  from	
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•  Time-­‐varying	
  SSTs	
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Ensemble-mean SP-WRF hindcast  (“weak” gustiness) 
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Increasing the gustiness brings out the MJO! 
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Changing gustiness also leads to time-mean rain  differences 

Strong	
  gusIness	
  

Weak	
  minus	
  strong	
  gusIness	
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Summary and Conclusions 

•  SP-WRF is unique and versatile tool that we are using to 
inform the broader modeling community (future plan: 
knowledge transfer to in-house operational version of GFS) 

•  Model also helping to improve our physical understanding 
of the weather/climate system (MJO, ITCZ, etc.) 

•  Story from today illustrates the diverse range of skills and 
knowledge that are brought together within PSD 
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