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European Severe Weather Database
• pan-European database 

of severe weather 
reports

• collected and quality-
controlled by ESSL and 
partners

• as of today, contains 
more than 310,000
severe weather reports

• for event types typically 
not well-covered by 
conventional weather or 
climate station reports
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European Severe Weather Database
• Main data sources are trained spotter networks (volunteers) 

and manually quality-controlled media reports
• Criterion is severe damage or severe interruption of daily

life (with further definitions)
• Covered event-types: 

• Hail diameter larger 2 cm or hail cover larger 2 cm
• A severe wind gust measured to have a speed of at least 25 m/s or 

one doing such damage that a wind speed of 25 m/s or higher is 
likely to have occurred. 

• Tornadoes
• Heavy Rain, heavy snowfall and/or snowstorm
• Ice Accumulations, avalanches
• Damaging lightning
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• ESWD data
for year
2022 to
yesterday

• ESWD
started
in year 2006,
but also 
historical
data
included

European Severe Weather Database
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European Severe Weather Database - Users
• In part, ESSL is a service provider to NHMSs and 

international organizations like EUMETSAT and ECMWF
• The European Severe Weather Database (ESWD) is one of

the main reasons to become an ESSL member
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Yearly overviews, example tornadoes 2021
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ESWD based severe weather climatology

Number of reports across Europe
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Very long term trends for the most extreme events:

No. of F4 and F5 tornadoes per decade from 1821 to 2021
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The European Severe Weather Database (ESWD)
Societal impacts 2008-2021

Most fatalities: Flooding 

118 per year on average

Flooding

Severe wind gusts

Tornadoes

Large hail

Most injuries: Severe wind gusts

284 per year on average

646

1657

Fatalities
45 Injuries

1076

341

1273

3980
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and warning verification
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Logistic modeling of proxies for large hail
based on ESWD data
for past and future climates



European Severe Storms Laboratory



European Severe Storms Laboratory

How rapid is the increase? - Northern Italy

1950 1960 1970 1980 1990 2000 2010 2020

+ 200 % compared to 1950-2021 average

+ 100 % compared to 1950-2021 average

Very large hail is now (2012-2021) 3 times more likely than it was in the 1950s

Below average Above average
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> 80% hail 
probability

> 40% hail 
probability

> 75% lightning 
probability

Application to medium-range forecasting

Work within PreCAST, an FWF project in cooperation with ZAMG and ECMWF. 
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Hail 
reports

Hail 
reports

Application to medium-range forecasting

Work within PreCAST, an FWF project in cooperation with ZAMG and ECMWF. 
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Many scientific papers based on ESWD data
• The ESWD has already been cited 320 times in peer-

reviewed scientific literature from around the world: 
satellite, radar and model studies as well as classic 
climatology and societal impacts. 

• In addition, international institutions (like EUMETSAT and 
ECMWF) use ESWD data for verification purposes, so do a 
number of NHMSs (like DWD).
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Access to the ESWD
We are happy to also serve your NHMS. 

Most straightforward option get permission to use the data:

• Institutional ESSL membership of NHMS, research institute 

or public authority

• Includes continuous access to the ESWD (all of Europe), 

which is continuously updated

Contact:   alois.holzer@essl.org

www.eswd.eu

mailto:alois.holzer@essl.org
http://www.eswd.eu/
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