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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) 

Fig. 1 River flood in Poland, May-June 2010
Factual impacts: 25 fatalities, 280,000 affected, 3.4 billion euro loss (2020 prices) 

Implemented framework for attributing impacts of historical flood events (1950-2020)

Event 
detection

• Daily climate reanalysis and forecast, available from ECMWF and Copernicus Climate Change Service

Hazard 
model

• European Flood Awareness System and a hydrodynamic coastal model to generate river discharge and storm 
surge time series

Flood 
footprint

• Linking discharge/surge peaks with precomputed flood hazards maps  to generate potential impact zone

Impact 
detection

• Actual flood footprint refined with detected flooding from Copernicus Emergency Management System Rapid 
Mapping Activation

Impact 
estimate

• Water depth in the affected area combined with high-resolution exposure and vulnerability both under 
present-day and historical conditions (HANZE).

Attribution 
runs

• Modelling chain is rerun with counterfactual, statistically-derived, meteorological input data (e.g. ATTRICI, 
non-stationary extreme value analysis) to account for climate change.

• Other drivers are set to static, 1950 conditions

Analysis

• Comparison of multiple drivers for impact attribution

• Reruns of the modelling chain daily with new projections and then reanalysis data.

Conceptual framework for attributing impacts of forecasted, ongoing or recent events 
to both climatic and non-climatic drivers

Climate change
changes in river discharges, 
storm surge heights, wave 
run-up, and long-term sea 

level rise

Hazard Exposure Vulnerability

Catchment alteration
effect of changes in land 

use, reservoir capacity and 
water demand on the 

hydrological cycle

Land use and 
economic structure
Local-scale exposure 

changes: land use structure, 
GDP composition by sector, 
asset-to-GDP ratio, building 

of new infrastructure

Population and 
economic growth

change in population stock 
and gross domestic product 
(GDP) at subnational region 

level

Flood protection levels
change in probability that a 
hydrological flood will cause 

significant socioeconomic 
impacts, primarily through 

the breach of structural 
defenses

Flood vulnerability
changing relative loss due to

local factors, e.g. private 
precaution, building 

material, early warning,
emergency measures, etc.

Fatalities
Persons killed, or missing 

presumed dead in 
connection to the flood 

Population affected
Persons whose houses 
were flooded or who 

were evacuated

Economic loss
Monetary value of 

destroyed or damaged 
tangible assets

Riverine floods
caused by long-

duration rainfall or 
snowmelt

Flash floods
caused by short-
duration rainfall,

excl. urban floods

Coastal floods
caused by extreme 

sea levels from 
storm surges

Compound floods
resulting from 

coinciding riverine 
and coastal floods

Reported impacts
1729 events
1950-2020

37 countries 

Reported impacts
Model reconstruction 

under historical 
conditions

Counterfactual 
impacts

Model reconstruction 
using static 1950 

conditions 
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