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Climatology

Trend over South America Hazard modeling

Hail Climatology, Trend, and Hazard Models
for South America and Australia           
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Total OT count (intense thunderstorms)

Filtered OT count (likely hailstorms)

ERA5 filter  
(CAPE>100J/kg, bulk shear>1.5m/s, 

1800m<melting level<4845m) 

Overshooting cloud tops (OTs) indicate intense updrafts
(the OT detection algorithm of [1] was used on GOES/MTSAT/
himawari satellite with OT probability > 0.5) 

OTs in supercell environments only
OT countwhere ERA5 bulk shear > 15m/s

hail days per year
days with > 10 filtered OTs (per 0.5° grid point)
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Correlation to ENSO
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Example Supercell with OT and 7.5cm hail

example 

Counting the OTs for South America (1995-2022) and 
Australia (2005-2022) gives a thunderstorm climatology 

To only include hailstorms, ERA5 Reanalysis was used to 
filter out OTs in environments where hail is unlikely to reach 
the ground [2,3], yielding a hail climatology.
Hail is most likely in South central S. Am., locally along 
the Andes mountains, and in Southeast Australia 

OTs give limited hail size info but filtering for strong OTs 
or supercells [4,5] or hazard modeling (below) can estimate 
large hail 

Based on OT tracks and reports, hail swaths 
are modeled stochastically (left example) for 
25000 years [2]. This hazard model can be 
used in insurance risk models or to estimate 
return frequencies of hail (below). 

The long S. Am. dataset allows to 
assess trends via linear regression
of the hail days (see hail days Clima-
tology above) per year per gridpoint.

Some trends are visible, but natural 
year to year variability is large (low R2) and there is a link to 
ENSO, so deeper statistical analysis is required.
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yearly average ENSO index (MEI)


