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From Brooks et al. (1994 WAF) 



From Stensrud (1996 JAS) 

200 hPa Wind and Geopotential Height Differences 
Run with deep convection – run without deep convection 

48 h 

96 h 



Figures from my final paper in Toby 
Carlson’s Advanced Synoptic class.  
Vertical circulations diagnosed from 
Sawyer-Eliassen secondary circulation 
equations (Shapiro 1981).   Circulation 
associated with deep convection would 
assist in formation of tropopause fold.   
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Challenges in Convective-scale NWP 



Courtesy Jack Kain 

4-km forecasts initialized using radar 
observations yield improved short-range 
forecasts of convective activity  
(Kain et al. 2010). 
 
Particularly helpful for looking at convective 
mode and evolution.   



4-5 July 2003 MCS damaging-wind 
and flooding event 

• Observed during BAMEX 

• Produced 100+ wind reports 
across Indiana and Ohio 

• Contributed to record 
flooding across north-
central Indiana 

• Not captured in NWP 
models of the day 

Courtesy Dustan Wheatley 



Ensemble Analyses  
valid  

2300 UTC 4 July 

Courtesy Dustan Wheatley 

3 km dx, 51 levels, WRF/DART, 45 members, 88D observations 



Ensemble 90-min forecasts 
Valid 0030 UTC 5 July 

Courtesy  
Dustan Wheatley 



Research Thoughts 

• Current results suggest challenges in predicting 
organized convection in models, even though 
analyses appear quite good from radar and 
surface perspectives.   
– Nearing predictability limit 

– Model error 

– Initial condition error 
• Effects of convective feedbacks? 

• Use 60 minutes worth of data to create storms, yet often 
they have been in existence for hours.   

• How well do we predict their upscale influence on their 
nearby environment? 



• Use WRF/DART to assimilate radar 
observations and compare ensemble 
soundings with MPEX soundings that surround 
storms/MCSs 









Questions? 


