
Contact
Dominik Paprotny 
WP3 leader for project COMPASS
dominik.paprotny@pik-potsdam.de

IMPACT ATTRIBUTION OF EUROPEAN FLOODS: 
TOWARDS AN OPERATIONAL SYSTEM

European Geosciencies Union General Assembly 2025
Session NH1.4: Mapping of climate to flood extremes
Attendance Time: Tuesday, 29 April, 14:00-15:45

1) PIK, RD3 Transformation Pathways 2) European Commission Joint Research Centre
3) University of Szczecin, Institute of Marine and Environmental Sciences 4) Deltares

Dominik Paprotny1, Alois Tilloy2, Paweł Terefenko3, Matthias Mengel1, and Anaïs Couasnon4

ATTRIBUTION OF HISTORICAL FLOOD EVENTS

1729 floods were reconstructed with a modelling chain that uses
climate reanalysis data to drive riverine and coastal hazard
modelling, combined with high-resolution exposure data and a
dynamic vulnerability model. Each event is first modelled under
under the factual (historical) conditions, and then under
counterfactual scenarios in which a particular climatic or
socioeconomic driver is set to 1950 conditions. Individual events, like
a major disaster in Poland in 2010 (Fig. 1) are attributed to six
drivers. All except flood protection and vulnerability have led to an
increase of impacts in Europe over the past 70 years. All attribution
results are available online (see below).

TOWARDS OPERATIONALIZING ATTRIBUTION

The framework for attributing historical events can be potentially
extended to recent, ongoing and even forecasted events. This would
enable more rapid attribution than currently done. It can be also
expanded to cover other types of hazards. The biggest challenges are
efficiently combining a large variety of models and availability of
operational datasets with sufficient resolution.

Project COMPASS will demonstrate impact attribution methods for
recent extreme events such as extra-tropical cyclones affecting
France in 2010 (attribution of the coastal flood component in Fig. 2)
or the United Kingdom in 2013/14 (attribution of the river flood
component in Fig. 3). Wind damage attribution is in preparation,
with preliminary results showing a 25% increase in losses due to
changes in extreme wind speeds since 1950. An operational
demonstrator will be created, firstly to attribute ongoing drought
and heat wave events in Poland.

Project no. 449175973 
„Decomposition of flood losses 
by environmental and economic 
drivers” (FloodDrivers)

See impact attribution maps and graphs, and 
access related publications and datasets
naturalhazards.eu

Project no. 101135481 
„Compound extremes attribution 
of climate change: towards an 
operational service” (COMPASS)

See updates on activities regarding 
operationalizing impact attribution
compass-climate.eu

Fig. 2 Coastal flood in 
France, 28 February-1 
March 2010. 
Factual impacts: 41 
fatalities, 10,000 
affected, 1.4 billion 
euro loss (2020 prices) 

Fig. 3. River flood in 
United Kingdom, 
December 2013-
February 2014. 
Factual impacts: 1 
fatality, 25,000 
affected, 1.5 billion 
euro loss (2020 prices) 

Implemented framework for attributing impacts of historical flood events (1950-2020)
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Fig. 1 Attribution of flood impacts in Europe (1950-2020)
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