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Why the interest in hail? 

 

 

DDC Hail Climatology 



Wide spectrum of documented hail sizes over several decades BUTΧ 

 
Lƴ ŎƻƳǇŀǊƛǎƻƴ ǘƻ нл ȅŜŀǊǎ ŀƎƻΧƘƻǿ ƳǳŎƘ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ŀǊŜ ǿŜ ŀǘ ŦƻǊŜŎŀǎǘƛƴƎ 

maximum expected hail size in 2011???   What are the issues?  



*    Hail density variations 
*    Hydrometeor redistribution due to varying winds with height 
*    Rapid change in Dynamic Pressure Force (updraft speed) lofting hail  

 

REALITY CHECK!!!!!!!!! 
We still have a long way to go to accurately forecast something as complex as hail 

growth in the pre-storm environment 
Hail Trajectory Complexities  
Storm Scale Environmental Variations 

   Which storm will produce Quarters vs. Golf Balls vs. Tennis Balls vs. Grapefruits???? 

? 



Unbalanced Supercell Research 
 



 

 
1. Majority of hail related research 

 

Å Purely radar based (e.g. Donovan and Jungbluth 2007; Cavanaugh and Schultz 

2010; etc.) 

 

Å Mainly radar based along with a minor review of thermodynamics/kinematics 

(e.g. Edwards and Thompson 1998; Blair et al. 2010) 

 

2. Craven (2004) is one of the few exceptions to this rule with multiple 

thermodynamic/kinematic parameters reviewed although hail and wind events are 

combined into one group  

 

3. Historically, multiple techniques and charts developed to estimate max hail size 

mainly using buoyancy related parameters (e.g. Fawbush and Miller 1952; Renick 

and Maxwell 1977, etc.) 

 

4. Most promising operational research is in hail growth model output (e.g. Jewell and 

Brimelow 2009) that uses simple CAPE-shear combinations as an estimate of the 

amount lateral and cloud-top entrainment in order to adjust model updraft duration 

and intensity 

BRIEF LITERATURE REVIEW 
 

Rasmussen and Blanchard (1998) published a baseline climatology 

of numerous sounding-derived supercell and tornado related 

parameters. This study became (and continues to be) the 

springboard for multiple other studies.   

 

HOWEVERé A similar type of study reviewing the climatology of 

numerous thermodynamic/kinematic parameters across multiple 
binned hail sizes is missing.   



 

 
1. Goal at this point is limited to forecasting maximum expected hail size and/or  

frequency of maximum expected hail size falling over a larger meso-ɓ scale domain  

 

Å NOTE: We all know ñmaximumò may be a little misleading as we simply donôt know 

if  a report is close to the actual max size or something closer to the 75th to 90th 

percentile of hail sizes falling   

 

 

2. Existing supercell based parameter climatology is biased toward tornado related 

studies. When this knowledge is applied operationally it often leads to instances 

where the pre-storm environment (and the storms themselves) looks identical. 

However, some of these ñsimilarò environments easily produce significant to giant hail 

while others struggle to produce golf ball size hail 

 

3. Something is different beyond just storm scale issues yet up to this point we have 

had limited skill at delineating these differences in the pre-storm environment 

 

Å This frequently leads to forecaster apathy in attempting to forecast max hail size 

in forecast products such as the HWO with this apathy routinely leaking into 

SVR/TOR warning products 

HAIL FORECASTING IN 2011 
 



 

 

HAIL FORECASTING IN 2011 
 

.DAY ONE...TODAY AND TONIGHT 
 THERE IS A SLIGHT RISK OF SEVERE STORMS FOR CENTRAL AND EAST CENTRAL XXXXX AND 
WEST CENTRAL XXXX...MAINLY ALONG AND NORTH OF THE INTERSTATE XX CORRIDOR FROM 
THIS MORNING INTO THE EVENING. A WARM FRONT OVER SOUTHWEST XXX WILL LIFT 
NORTHEAST ACROSS THE OUTLOOK AREA THROUGH THE DAY...WITH THUNDERSTORMS 
EXPECTED TO DEVELOP OUT AHEAD OF IT. THE STRONGER STORMS WILL BE CAPABLE OF 
PRODUCING LARGE HAIL AND DAMAGING WIND GUSTS. IN ADDITION...A FEW TORNADOES 
WILL BE POSSIBLE BY THE AFTERNOON.  

* AT 1036 AM...RADAR INDICATED A 
SEVERE THUNDERSTORM...CAPABLE OF 
PRODUCING QUARTER SIZE HAIL 

Is this really the best we can provide???? 


