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First qollection of tornadoes from
all over Europe
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1937

* Organisation Météorologique
Internationale (WMO predecessor):
First international guidelines for
tornado damage assessment

* First tornado collection point
Initiated by Johannes Letzmann at
the University of Tartu, Estonia
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2000

First ECSS

(European Conference on Tornadoes and Severe Storms)
at MeteoFrance HQ in Toulouse

Main initiator: Jean Dessens

Heino Tooming Lifetime Achievement Awardee 2019
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Vision of ESSL first presented by Nikolai Dotzek »

at this conference



Pilot study for a European Severe Storms Laboratory
ESSL

Dr. Nikolai Dotzek,

DLR-Institut fir Physik der Atmosphare,
Deutsches Zentrum fiir Luft- und Raumfahrt,
Oberpfaffenhofen,

D-82234 Wessling, Germany

2002

Vision of ESSL formulated in a pilot
study by Nikolai Dotzek, while visiting
the NSSL in Norman, Oklahoma




2004

Version 1.00 of the European Severe Weather Database adopted by the ESWD data format committee,

Third ECSS conference in Ledn:

chaired by Pieter Groenemeijer.

First version of ESWD hosted on the website of the European Storm Forecast Experiment (ESTOFEX):

forecasts ' Severe Weather Reports Internet Archive Wayback Machine snapshot of 24 Sep 2004 Important ESWD predecessors:
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Founding assembly 2006'2007

for the non-profit research association ESSL
on invitation by Nikolai Dotzek, 3 p
chaired by Alois M. Holzer on 28 September 2006

Other ESSL founding members:

Bernold Feuerstein, Pieter Groenemeijer,
Dario Giaiotti, Maria-Carmen Llasat, Romualdo

Romero, Martin Setvak, Fulvio Stel and

DWD

Jenni Rauhala (née Teittinen).

First ESSL Executive Board in 2007
Photo in front of DLR main gate in Wessling

First institutional member in 2007:
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European Severe Storms Laborator




Advance meteorology and related
sciences in the field of research on
severe convective storms and extreme
weather events on a European level



Operate and extend the European
Severe Weather Database, ESWD



Organise the European Conferences on
Severe Storms, ECSS



Strong ties
with members

30 institutional
fullmembers

39 institutional
supporting members

40 personal members
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ESWD

Starting point of
research within and
outside of ESSL

7960 events before 1900




ESWD

25000 Events shown (49914 total)

Starting point of
research within and
outside of ESSL

49914 events from 1900 to 1999
82903 from 2000 to 2009
around 400 000 since 2010



ESWD

The very first ESSL employee

1 August 2008

Thilo Kuhne

,Minijob“for 400 EUR per month



European Severe Weather Database

Current total:
542 000 severe
weather events

recorded

V¥ Tornado

) Rome Lazio, Italy
09/11/1925.13:30 UTCy(+/-,15 minutes)
Reporter: Federico Pavan (PRETEMP)
Likely tornado in the (at the time) poor suburb of
Primavalle. Furniture and tableware were found
some distance from origin and people were reported
lofted into the air. with one woman being injured in
the landing

Lat.: 41.9104° Long.: 12.4149° (+/- 1 Kilometer)

L |

Impacts

Roofs destroyed | Walls (partially) collapsed

Eye Witness
Eye Witness of Damage

VOP/N = Voluntary Observer Person/Network




ESSL Research

INspiring a growing
European storm research
community



ESSL Research

Inspiring a growing
European storm research
community
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historical
and recent
tornado case
lightning studies

studies

eswd
fatalities

convective
hazard
models
under
climate
change

f{@‘* i Automated Severe Weather Guidance —

Pre CAST
Jun 2025

AR-CHaMo

Forscast start 24-hour probability of large hail and lightning Ind - Thu 26 Jun 2025 06:00 - Fri 27 Jun 2025 06
Pri thin

global
forecast for
large hail

stormforecas
t.eu

ECMWF/ICON-EU/GFS combination

ESSL Research

Inspiring a growing
European storm research
community




Most influential woman

Aurora Bell (Stan-Sion), Romania

Important role for decisions after the sudden
passing away of the first ESSL Director Nikolai Dotzek
in 2010

Strong supporter of the ESSL Testbed idea in 2010




Most influential non-European

Charles A. Doswell Il

. Strong supporter of ESSL, the ECSS,
the ESWD, the ESSL Testbed, and ESSL courses

from the very beginning

2nd Nikolai Dotzek Awardee (Helsinki, 2013)



Evaluation of new
forecasting tools
since 2012

Classic ,,ESSL Testbeds“ and ,EUMETSAT-ESSL Testbeds*
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34:00 Sun 30 Jun 2024 Region: S-German

¥  EUCom 30 Jun 14:.00 X
A ICON-RUC R i (30 Jun 14 +0.00 h) = 30 Jun 14:00 X

s

INTENSE (DWD)

INTENSE is an ensemble-based nowcasting algorithm that uses radar composites to
forecast precipitation. By generating multiple equally likely scenarios instead of a
single “best guess,” it quantifies forecast uncertainty and supports scenario-based
assessments, making it especially valuable for hydrological applications like flash
flood forecasting and improving warning lead times.

14:00 Tue 18 Jun 2024 " 4:00 Tue 18 Jun 2024 -
= ~ 3 = o S A = SN A

Figure 3-3. INTENSE Exceedance probability (left) and upscaled exceedance probability
(centre) forecast for +60 minutes starting at 18 June 2024 at 1300 UTC for the threshold 35
dBZ. 90th percentile of dBZ for the same forecast (right).
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INTENSE is an ensemble-based nowcasting algorithm that uses radar composites to
forecast precipitation. By generating multiple equally likely scenarios instead of a
single “best guess,” it quantifies forecast uncertainty and supports scenario-based
assessments, making it especially valuable for hydrological applications like flash
flood forecasting and improving warning lead times.

- Figure 3-3. INTENSE Exceedance probability (left) and upscaled exceedance probability
(centre) forecast for +60 minutes starting at 18 June 2024 at 1300 UTC for the threshold 35
dBZ. 90th percentile of dBZ for the same forecast (right).




ESSL Weather Data Displayer
and Radar Displayer

Licenced by ESSL Subsidiary
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ESSL Weather Data Displayer
and Radar Displayer

Licenced by ESSL Subsidiary
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ESSL Weather Data Displayer
and Radar Displayer

Licenced by ESSL Subsidiary
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ESSL Weather Data Displayer
and Risk Modelling

Enabled by ESSL Subsidiary




Training of forecasters
and various other
courses






Forecasting severe convection 7 7 ‘

Optimal use of radar data in severe storm nowcasting

Aviation nowcasting of severe convection

2-day online refreshers

Communication of meteorologcal content

ind damage assessment : 7

MTG FCl and LI course '
E%Testbed L_——E \_Z’.




How would you grade the ESSL Testbed as a whole on a scale from 1 (terrible)
to 10 (excellent)?

Do you have any other wishes / suggestions for the future?

VU tmpfessed  NEUS ama 2N ¢y the ttachers were.
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How would you grade the ESSL Testbed as a whole on a scale from 1 (terrible)
to 10 (excellent)?

Do you have any other wishes / suggestions for the future?
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SEVERE STORMS
FIELD CAMPAIGN
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Europe’s centre of competence on severe convective storms
approaches its 20 year anniversary

—P

A -
A0 p X

‘ Pieter Groenemeijer, Alois M. Holzer,
uropean Severe Storms Laboratory the ESSL employees and Executive Board







When, before its founding in 2006, the European Severe Storms Laboratory (ESSL) was conceived by its initiator, Dr.
Nikolai Dotzek, he had the vision of it becoming a leading “Center of Competence” on convective storms in Europe. Since
its inception, the Laboratory has gradually expanded and now employs 15 staff members, including part-time personnel.

ESSL's main activities include the development and maintenance of the European Severe Weather Database, conducting
comprehensive research on severe weather phenomena, including the assessment of new forecasting tools, organizing
the European Conferences on Severe Storms, and providing training for weather forecasters. These efforts are made
possible through the support of institutional and individual members, funding from international, national and regional
agencies, and the valuable contributions of volunteers who report severe weather events to ESSL.

Over time, ESSL has also built strong, long-term collaborations with organizations such as ECMWF, EUMETSAT, and
various national weather services. Since 2024, the two legal entities in Germany and Austria responsible for ESSL's
operations, together with its employees, have co-owned a commercial venture that facilitates the use of ESSL's hazard
models and the popular online Weather Data Displayer by members and others.

Some of ESSL's other current developments include the organization of the field campaign on Thunderstorm
Intensification from Mountains to plains (TIM) and leveraging several new avenues in research and education enabled by
the classification of ever more European meteorological data as “Open data”.

In our presentation, we will reflect on ESSLs achievements over the years, highlight key milestones and events, anticipate
the celebration of its 20th anniversary in 2026, and share a forward-looking perspective on the Laboratory’s future
development.
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