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Introduction 

 

• SkyWatch developed by Poolman in the early 1990’s and 

was later called HAILCAST by Brimelow 
 

• HAILCAST analyses an atmospheric sounding to predict the 

maximum hail size on the ground  
 

• Originally used actual soundings as input and was adapted in 

2008 to run on model produced soundings 
 

 

• HAILCAST is a system that consists of two coupled one-

dimensional mathematical models 

1. Steady-state cloud model (developed by Poolman) 

2. Time dependent hail growth model (adapted from Dennis & 

Musil (1972) by Poolman)   
 

 



1. Cloud model 
 

• Uses vertical profiles from upper air soundings as input: 

 Ambient temperature, humidity and wind 
 

• Vertical profiles of liquid water content, updraft velocity and in-

cloud temperatures are calculated 
 

2. Hail model 
 

• Cloud model output used to simulate hail growth in the updraft 
 

• A drizzle-sized hail embryo is introduced at cloud base and 

then growths by either wet or dry growth 
 

• Hailstone allowed to melt bellow the freezing level 
 

• During wet growth (melting) excess accreted water on the 

surface of the stone is shed 

 

 



Data & Methods 

• Input from the Unified model (12 km resolution) 
 

• Uses 00Z forecast from the model to predict hail size hourly 

for a 48 hour period 
 

• Include suggested improvements by Brimelow to the 

HAILCAST system 

1. Precipitation mask 

2. New method to test if an air parcel will reach the Level of free 

convection (LFC) 
 

• Only a visual comparison with satellite images are made to 

evaluate the hail model 

 

 

 

 



1. Precipitation Mask 

 

 

 

 

 

 

• Hail is usually accompanied by rain 
 

• The HAILCAST system frequently forecast hail in areas 

where no rain was forecast or observed 
 

• To solve this dilemma Brimelow proposed masking out hail 

size where no precipitation was forecasted. 
 

• 15-hour accumulated convective precipitation from the 

model between 09Z and 24Z was used   
 

• This method is said to reduce the hail area and thus also the 

false alarm ratio 

 

 



2. Vertical Increment 

 

 

 

 

 

 

• A New method is used to test if an air parcel lifted from the 

LCL will reach the LFC 

 

• Previously a coarse vertical increment of 50mb was used 

when calculating updraft properties in the cloud model 

 

• Thus HAILCAST was unaware of negatively buoyant layers 

less than 50mb in depth above the LCL  

 

• Changes in the vertical increment affects the amount of 

entrainment which affects the updraft properties and 

ultimately the hail size  
 

 

 



2. Vertical Increment (cont.) 

 

 

 

 

 

 

• First a non-entraining parcel with initial vertical velocity of 

3m/s is allowed to rise (or fall) in response to the buoyancy 

force with a vertical increment of 15mb  
 

• If the parcel succeeds in overcoming any negative buoyancy 

between the LCL and LFC  and if its maximum vertical 

velocity is greater than 3m/s then the cloud model is 

computed again but for an entraining parcel and vertical 

increment of 50mb 
 

• The resultant updraft properties of this second run is then 

used as input for the hail model  
 

• If the parcel does not succeed in overcoming negative 

buoyancy the program is terminated 

 

 



Case 1: 5 Nov 2010 

 

 

 

 

 

 

 

 

Images courtesy of 

Badplaas residents 



 

 

 

 

 

 

Satellite and Radar 

HRV Cloud enhanced – 14:15 UTC Radar – 14:12 UTC 



14:15 UTC 
Lightning 11:00 - 14:00 UTC 

Image courtesy Dr. Estelle de Coning 



Case 2: 22 Dec 2010 

 

 

 

 

 

 

 

 

Images courtesy of Keith Ngesi from the Daily 

Dispatch and JP Human  



 

 

 

 

 

 

Satellite and Radar 

HRV Cloud Enhanced – 13:00 UTC Radar – 12:53 UTC 



 

 

 

 

 

 
13:00 UTC Lightning 11:00 - 14:00 UTC 

Image courtesy Dr. Estelle de Coning 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

Conclusions 

• The HAILCAST system can be helpful tool to aid forecasters 

to identify areas where hail can be expected 

 

• It was found that the old hail model frequently over predicts 

the hail area and size of the hail 

 

• The precipitation mask seems to reduce the total hail area 

 

• HAILCAST has been extended over SADC 

 

• Available RSMC website 



 

 

 

 

 

 

Thank you 

 

 

Questions? 

 

 


