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Background 
�  Events of  heavy rain and hail economic impacts 

�  Rain: Toronto Aug 2005 & Jul 2013 & May 2017 / Calgary 2013 
�  Hail: Calgary Aug 2012 & Jul 2010 & Aug 2014 

�  What we know 
�  climatology and synoptic patterns? 
�  Hunter et al Vanguard 
�  Szeto et al GPLLJ 
�  Y. Li et al (Calgary event) 
�  Sills et al Toronto event  
�  U.S. MCS/heavy rain and flash flood event (Schumacher et al) 

�  Some events complicated – mesoscale interactions and processes (e.g. 
Vanguard & Toronto) 

�  Heavy rain in future? (Stone et al 2000; Donat et al 2016; Erler & Peltier 2016) 

�  Hail in the future? (Brimelow et al 2017) 



Main Objective 

�  Create products and information relevant to 
insurance industry on future changes in warm 
season heavy rain and hail potential 



Datasets 
�  CatIQ and ICLR events databases 

�  Precipitation Observations of  selected events 

�  Available previous studies of  events (e.g. Vanguard, Calgary, 
Toronto) and climatologies (e.g. Hogg & Hogg)  

�  Reanalysis Products: 
�  For larger scale depictions of  events and develop 

climatological patterns for larger impact events – to observe 
patterns 

�  4km WRF PGW runs – NCAR and UofS 

�  Available RCMs to compare to WRF runs 

�  Other RCMs for longer projections (beyond mid-century)? 



http://climate.weather.gc.ca/prods_servs/engineering_e.html 

Heavy Rain 
�  Some products we can generate 



Heavy Rain 
�  Some products we can generate Vincent & Mekis 2006 



Heavy Rain 
�  Some products we can generate 

https://www.canada.ca/en/environment-climate-change/services/ 
types-weather-forecasts-use/public/criteria-alerts.html#rainfall 



Hail 
�  Some example products we can generate Brimelow et al 2017 





Next Initial (Year 1) Steps 
�  Continue (and grow) collaborations amongst our Pis 

interested in heavy rain and hail 
�  Working with Yanping, Mary & Julian thus far 
�  Define heavy rain plans & products 
�  Continue hail model runs 

�  Select various impactful events (why were they so?) 

�  Extract available observational and reanalysis data to examine 
events in more detail 

�  Gather and analyze WRF-PGW data for comparison to 
observations 

�  Collaborate with Partners (CatIQ / ICLR) to scope potential 
useful products 


