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Country
Market Loss Estimate

(million EUR)

Czech Republic 775 

Austria 555

Poland 285

Slovakia 33

TOTAL ~1,650

Modelled Loss Summary

Aon releases a modelled estimate for the Central Europe Flooding 
of September 2024, caused by the Storm Boris. It is based on a 
full reconstruction of the footprint from rainfall observations and 
run using new Impact Forecasting flood models. Additionally, Aon 
teams have selected similar stochastic events to get initial 
modelled loss estimates shortly after the event. 

• These losses are based on a fully reconstructed event using 
rainfall observation data, modelled in Impact Forecasting flood 
models

• The loss estimates are based on exposure data representing 
more than 90% market share and indexed to 100%

• Only the damage caused by fluvial and pluvial flooding is 
modelled. Losses caused by other perils (e.g. windstorm, 
landslide, hail) are not included

• Losses covered by facultative reinsurers and losses incurred by 
insurance policies not written locally (international programs) 
are not included

• Effect of demand surge is not modelled
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Event Overview

What were the causes?

The flooding resulted from an extreme amount of rain that fell over a large area of Central 
Europe in a 5-day period from September 12 to 16. Primary synoptic feature associated with 
the event was the low-pressure system Boris (alternatively Anett), which developed in central 
Mediterranean as a Genoa low and stalled over the region, bringing rounds of torrential rain 
for several days.

What areas were impacted the most?

Significant damage occurred in parts of the Czech Republic, Poland and Austria. In the 
Czech Republic, the most affected areas were in the Opava, Odra and upper Morava 
catchments, with instances of catastrophic damage in Jeseníky region, where rainfall 
accumulations exceeded 500 mm. In southwest Poland, dramatic situation occurred in the 
Nysa Kłodzka basin and in Austria, widespread flooding occurred particularly in Lower 
Austria. Additional impacts were reported from other countries - western and northwestern 
Slovakia, as well as in parts of Romania. In total, at least 28 people were killed, while several 
others remain missing at the time of this writing. 

How does the event compare to historical events?

The event was widely compared to the historic flood event of 1997 in the Czech Republic and 
Poland. In some basins, 2024 water levels exceeded those reached in 1997 (including Opava 
River), but in other cases, particularly along middle Morava and Bečva Rivers, situation was 
less difficult. Flood protection measures built over the last 2 decades, as well as much more 
effective warning systems and forecasts made before the event significantly helped to 
mitigate material and human impacts in both countries. 

Right: Kateřinky neighborhood of left-bank Opava, flooded by the Opava River. 
Source: Fire Rescue Service of CR
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Event Impacts

Czech Republic

The situation gradually deteriorated following the continuous rain on September 15. At the peak of the 
event, more than 270 locations reported flood stage, of which 120 exceeded the third, highest level. The 
worst situation was in Olomouc and Moravian-Silesian regions, particularly in Jeseníky, Opava and 
Ostrava areas, where the Opava River reached 1-in-100-year discharges and exceeded levels recorded 
during the catastrophic flood of 1997. Multiple towns and municipalities (Krnov, Opava) were partly or 
completely flooded. Many other locations across the country experienced flooding, notably in southern 
Bohemia and downstream of the Morava River. 

The number of power outages peaked at 260,000 due to disruption on the grid. The widespread 
disruption occurred on the railway network, with essentially all travel cancelled in the Moravian-Silesian 
region. Emergency services responded to more than 20,000 incidents since the start of the event in total 
and more than 12,000 people were evacuated nationwide. Five persons were confirmed dead.

Austria

Extreme amounts of rain that fell in Austria resulted in widespread flooding, particularly in Lower Austria 
(Niederösterreich), which was declared a disaster area (Katastrophengebiet) on September 15. Particularly 
difficult situation occurred in the St. Pölten district, where multiple water courses overflowed their banks 
and several dams broke. Notable property losses were initially reported also from districts of Tulln, Krems 
and other. Five people were killed in the disaster area, including one firefighter. Notable damage and 
disruption were also reported from Vienna, as the local river Wien overflowed its banks. 

Town of Krnov (upper) and River Wien in western Vienna (lower)    
Source: Fire Rescue Service of CR, Stadt Wien
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Event Impacts

Poland

Widespread flooding occurred in southwestern Poland. By September 18, the State Fire Service 
conducted more than 22,000 interventions related to the event, of which majority occurred in Silesian 
(śląskie), Lower Silesian (dolnośląskie) and Opole (opolskie) voivodeships. As of September 19, ten people 
were killed, several remain missing. More than 3,500 people were evacuated in total.

Critical situation occurred in Stronie Ślonskie, where a small reservoir collapsed on September 15, sending 
a large flood wave downstream and essentially flooding the entire town. Widespread damage occurred in 
the town of Głuchołazy, with a temporary bridge destroyed and large areas under water. The town was 
similarly affected during the Millenium flood of 1997. Further downstream, town of Nysa was notably 
affected. Critical situation also developed in the Kłodzko area, in Lądek-Zdrój, Prudnik and elsewhere. 
The flood wave later transformed and reached Wroclaw, with the culmination in the early morning hours of 
September 19. Flood defences upstream helped to keep the water levels under the 1997 records and 
despite reports of a number of dykes being breached along the river’s course, the city escaped with 
relatively minor damage. 

Slovakia

The most difficult situation ensued in Záhorie, Myjava and Kysuce regions. In Čadca, a 50-year flood on 
the Kysuca river affected the town and adjacent municipalities. In western Slovakia, many local streams 
burst their banks, notably in the town of Stupava. This was also the region with the highest rainfall 
accumulations, as it was notably affected by the windward effect of the Little Carpathian Mountains. It is 
worth noting that the highest rainfall, over 350 mm (13.8 in) in Pernek, was beyond the most pessimistic 
forecasts deemed as realistic prior to the episode. A notable amount of damage was caused by strong 
winds, particularly in the capital of Bratislava. One person died due to flooding. 

Catastrophic flood in Głuchołazy, southwest Poland (upper) and flooding in Čadca (lower)   
Source: IMGW, Slovak Fire and rescue Corps



Impact Forecasting Modelling Response

Cat Alert

Initial information about 

forecasted precipitation 

and expected hydrological 

response

https://bit.ly/47nUqyI

Sep 16 Sep 17Sep 13

Cat Alert

Comprehensive information 

about meteorological 

background and event 

impacts

https://bit.ly/4dcGl8y

Similar IDs

Stochastic ID selection 

shared for Czechia

Sep 27

Similar IDs

Stochastic ID selection 

for other countries

Event Footprints

Based on full 

hydrological data as 

floodwaters receded
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Methodology
Similar Stochastic ID Selection

These events represent 
triggers for possible flood 
situations - from small 
localised floods to long-
lasting regional rainfall 
events resulting in 
significant flooding across 
the region. 

It is possible to find events 
that are not identical but 
similar enough compared to 
the recent meteorological 
situation. 

Impact Forecasting has 
selected several events that 
are hydrologically similar. 

Loss 
estimation

Loss estimation for 
selected exposure 

data and events 
were provided

Peak flows

Compared to the 
observed peak 

discharges at rivers 
and precipitation 

fields

Physical based

Reflecting natural 
processes in the 
atmosphere and 

rainfall-runoff 
processes 

02 03

Stochastic 
Event Set

12,066 years of 
daily meteorological 
situation in Europe

01 04
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Methodology
Event Reconstruction (Rainfall – Runoff modelling)

• Precipitation from SPARTAKUS dataset was 
used as an input for IF rainfall-runoff (RR) 
model for Austria

• Precipitation from ERA 5 and ICON dataset 
was used as an input for IF rainfall-runoff 
(RR) model for Slovakia

• Precipitation from IMGW dataset was used 
as an input for IF rainfall-runoff (RR) model 
for Poland

• Precipitation from CHMI dataset was used as 
an input for IF rainfall-runoff (RR) model for 
Czechia

Precipitation

Flood driver

1

• RR model was previously calibrated when 
developing the IF flood model for Austria, 
Czechia, Poland and Slovakia under the pan- 
European domain

• To have proper starting conditions, including 
water balance, the simulation was also done 
for the previous year

Rainfall – Runoff modelling

Definition of the flooded area

2

• Discharges for all rivers across the affected 
countries were extracted and return periods 
of river flows calculated, based on frequency 
analysis used in the Impact Forecasting 
flood models

• Pluvial return periods were calculated based 
on the observed values and frequency 
analysis, used in the Impact Forecasting 
flood models

• Frequencies were adjusted to match the 
observed values on gauge stations, where 
possible

Frequency Analyses

Definition of the flooding intensity

3
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Footprint Validation

The most affected towns of Krnov (upper) and Opava 
(lower) out of Copernicus’ AOI

Photo: Fire Rescue Service of CR

Fluvial extent by Impact Forecasting (dark blue) and Copernicus (light blue) 

Limited Extent of the 
Copernicus Analysis

Racibórz
Polder



What is Made Available

The following spatial data is made available in shapefile format for IF support users

It includes fluvial floodplain flooding footprint according all flood protection at the level of hydrodynamic simulation 
and level of standard of protection for urban areas affected by flooding

It does not include additional subperils

IF_CentralEuropeFlood_Sep2024_Poland_Fluvial.shp

IF_CentralEuropeFlood_Sep2024_Czechia_Fluvial.shp

IF_CentralEuropeFlood_Sep2024_Austria_Fluvial.shp

Download the data here
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https://support.impactforecasting.com/#list/aon_event_response?action=download_file&id=7a24fee9-cdcb-3ca1-8e60-66f5a4434004
https://support.impactforecasting.com/#list/aon_event_response?action=download_file&id=7a24fee9-cdcb-3ca1-8e60-66f5a4434004


Contacts
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Ladislav Palán
Lead in climate change quantification for flood

ladislav.palan@aon.com

Vít Kovačka
Flood model developer

vit.kovacka@aon.com

Michal Lörinc
Head of Catastrophe Insight 
michal.lorinc@aon.com

Ondřej Hotový
Catastrophe Analyst
ondrej.hotovy@aon.com

Adam Podlaha
Head of Impact Forecasting

adam.podlaha@aon.com
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Disclaimer
Legal Disclaimer

Aon’s Reinsurance Solutions business, part of Aon UK Limited (for itself and on behalf of each subsidiary company of Aon plc) (“Aon”) reserves all rights to the content of this report (“Report”). This Report is for distribution to Aon and the organisation 
to which it was originally delivered only. Copies may be made by that organisation for its own internal purposes but this Report may not be distributed in whole or in part to any third party without both (i) the prior written consent of Aon. and (ii) the third 
party having first signed a “recipient of report” letter in a form acceptable to Aon. Aon cannot accept any liability to any third party to whom this Report is disclosed, whether disclosed in compliance with the preceding sentence of otherwise.   

To the extent this Report expresses any recommendation or assessment on any aspect of risk, the recipient acknowledges that any such recommendation or assessment is an expression of Aon opinion only, and is not a statement of fact. Any decision 
to rely on any such recommendation or assessment of risk is entirely the responsibility of the recipient. Aon will not in any event be responsible for any losses that may be incurred by any party as a result of any reliance placed on any such opinion. The 
recipient acknowledges that this Report does not replace the need for the recipient to undertake its own assessment. 

The recipient acknowledges that in preparing this Report Aon may have based analysis on data provided by the recipient and/or from third party sources. This data may have been subjected to mathematical and/or empirical analysis and modelling. Aon 
has not verified, and accepts no responsibility for, the accuracy or completeness of any such data. In addition, the recipient acknowledges that any form of mathematical and/or empirical analysis and modelling (including that used in the preparation of 
this Report) may produce results which differ from actual events or losses. 

The Aon analysis has been undertaken from the perspective of a reinsurance broker.  Consequently this Report does not constitute an opinion of reserving levels or accounting treatment.  This Report does not constitute any form of legal, accounting, 
taxation, regulatory or actuarial advice. 

Limitations of Catastrophe Models

This report includes information that is output from catastrophe models of Impact Forecasting, LLC (IF).  The information from the models is provided by Aon Benfield Services, Inc. (Aon) under the terms of its license agreements with IF. The results in 
this report from IF are the products of the exposures modelled, the financial assumptions made concerning deductibles and limits, and the risk models that project the pounds of damage that may be caused by defined catastrophe perils.  Aon  
recommends that the results from these models in this report not be relied upon in isolation when making decisions that may affect the underwriting appetite, rate adequacy or solvency of the company. The IF models are based on scientific data, 
mathematical and empirical models, and the experience of engineering, geological and meteorological experts. Calibration of the models using actual loss experience is based on very sparse data, and material inaccuracies in these models are possible.  
The loss probabilities generated by the models are not predictive of future hurricanes, other windstorms, or earthquakes or other natural catastrophes, but provide estimates of the magnitude of losses that may occur in the event of such natural 
catastrophes.  Aon makes no warranty about the accuracy of the IF models and has made no attempt to independently verify them.  Aon will not be liable for any special, indirect or consequential damages, including, without limitation, losses or 
damages arising from or related to any use of or decisions based upon data developed using the models of IF.

Additional Limitations of Impact Forecasting, LLC

The results listed in this report are based on engineering / scientific analysis and data, information provided by the client, and mathematical and empirical models.  The accuracy of the results depends on the uncertainty associated with each of these 
areas. In particular, as with any model, actual losses may differ from the results of simulations. It is only possible to provide plausible results based on complete and accurate information provided by the client and other reputable data sources.  
Furthermore, this information may only be used for the business application specified by Impact Forecasting, LLC and for no other purpose.  It may not be used to support development of or calibration of a product or service offering that competes with 
Impact Forecasting, LLC.  The information in this report may not be used as a part of or as a source for any insurance rate filing documentation.

THIS INFORMATION IS PROVIDED “AS IS” AND IMPACT FORECASTING, LLC HAS NOT MADE AND DOES NOT MAKE ANY WARRANTY OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, WITH RESPECT TO THIS REPORT; AND ALL 
WARRANTIES INCLUDING WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED BY IMPACT FORECASTING, LLC.  IMPACT FORECASTING, LLC WILL NOT BE LIABLE TO ANYONE WITH 
RESPECT TO ANY DAMAGES, LOSS OR CLAIM WHATSOEVER, NO MATTER HOW OCCASIONED, IN CONNECTION WITH THE PREPARATION OR USE OF THIS REPORT.
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