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•Precipitation 
observations over 
Europe @2 km and 
every 15 minutes.


•Operationally produced 
since mid 2011.


•Available < t+15 min.


•Delivered products:

+Rainfall intensity

+dBZmax

+Hourly accumulation

OPERA radar mosaics

175 radars 
30 countries

25 Apr 2016



OPERA QPE

Park, S., Berenguer, M., Sempere-Torres, D., 2019: Long-term analysis of gauge-adjusted radar 
rainfall accumulations at European scale. Journal of Hydrology,573, 768-777.



Forecasted rainfall accumulations



ERICHA flash flood hazard indicator 

Based on observations & nowcasts of basin-aggregated 
rainfall at each point of the drainage network.

EDHIT Deliverable Report 
Contract No: ECHO/SUB/2013/661005 

 

Deliverable C.1 4 February - 2015 
 

2. Data 
2.1. The drainage network 

The drainage network at European scale implemented for FF hazard assessment  
has been provided by the EC Joint Research Centre (JRC) with a resolution of 1 
km (Figs. 1 and 2). It is the same definition of the European drainage network as 
the one implemented in the European Flood Awareness System (EFAS), used 
specifically for the EPIC flash flood product (Alfieri and Thielen, 2015). 
The drainage network was retrieved from a Digital Elevation Model (DEM) based 
on a D8 algorithm, where the flow direction is discretized into 8 possible directions 
and determined as that of the steepest descent (O’Callaghan and Mark, 1984). 

 
Figure 1. Drainage network used for flash flood hazard assessment in the EDHIT project. In 
blue are the grid cells where the upstream drainage area exceeds 50 km2. The black 
rectangle shows the area displayed in Fig. 2. 

Drainage network (@ 1km)

The basin-aggregated rainfall is accumulated over the 
hydrological characteristic time of the basin (1-24 hours)Duration
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2009-2012

2012-2017

EPIC 
(now ERIC) 

Index of Flash Flood Hazard 
into EUROPEAN FLOOD 

AWARENESS SYSTEM (EFAS)

2012

BASED ON EPS

Flash Flood Hazard 
BASED ON OPERA 

in EFAS

2017

BASED ON RADAR

2008: FF-EWS operational

at the Catalan Water Agency

https://www.efas.eu/en/flash-flood-indicators



Flash flood forecasting system in TAMIR

Blended 
precipitation 

forecasts 

• Created by seamless 
blending of the 
probabilistic radar-based 
nowcasting and 
Numerical Weather 
Prediction forecasts.


 

• The blending technique is 

applied for the first 6 
hours.

Flash flood 
hazard

• Precipitation forecasts 
are accumulated on a 
1km channel network.


• Accumulated values are 
compared to thresholds 
derived from radar and 
model climatology. 

Flash flood 
impacts

• Flash flood hazard 
forecasts are combined 
with exposure information 
to highlight areas at risk of 
high impacts. 

Dissemination

• The products are 
distributed as showcase 
tools through EFAS since 
Oct 2022

• Forecasts hourly over the 1 - km river network for the first 6 hours, and every 6 
hours afterwards up to next 5 days


• Updated once per hour



ERICHA flash flood hazard indicator 
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From hazard to impacts
The flash flood impact level forecasted for the upcoming 5 days. 

𝐼𝑚𝑝𝑎𝑐𝑡 =  𝐻𝑎𝑧𝑎𝑟𝑑 ∗ 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒
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Example cases on TAMIR-platform

14 Jul 2021



Impact assessment at regional scale

Ritter, J., Berenguer, M., Corral, C., Park, S., Sempere-Torres, D. (2020) Environment International 
136, 105375.



From hazard to impact
High-resolution rainfall obs & nowcsts

Hazard module

ERICHA FF index
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Case Study (Agramunt 02-03 Nov 2015)

Source: El Periodico (2015)

Source: El Imparcial (2015)

Impacts:
5 casualties
Significant economic damage

Emergency management:
02:21 UTC:  
High water levels reported 10 km upstream
03:00 UTC:  
River starts to flood parts of the town
03:03 UTC:  
Elderly home informed by fire brigades
03:05 UTC:  
112 call, too late to evacuate basement



Inundation extent 00:00 UTC

EU Floods Directive maps : MAPAMA (2013)



Population in flood zone 0000 UTC

Population density: Batista et al. (2011), EEA (2006)



Economic damage 0000 UTC

Land use: Corine Land Cover (2011) 
Unitary damages: MAPAMA (2013)



Impact summary - After event validation

98 Municipalities in total

• 20 M € in Agramunt • 2 schools

• 421.000 € in public 
infrastructure


• ca. 50 private houses

• ca. 50 destroyed cars

• 2 schools

• 1 elderly home

Sources: LleidaDiari, Nova Tàrrega (2015)

Reported damages in Agramunt

Modelled damages in Agramunt

Work in progress:
• Damage overestimation

• Missing infrastructure layers



Central Europe Jul 2021
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19 deaths, 
30 missing,

100 houses 
destroyed 

3000 
evacuated

15 deaths

19 deaths, 
30 missing,

100 houses 
destroyed 

3000 
evacuated

15 deaths

Population exposed to high hazard

Ritter, J., Berenguer, M., Park, S., Sempere-Torres, D., 2021: ReAFFINE: Real-time Assessment of 
Flash Flood Impacts at pan-European scale, Journal of Hydrology, 603, 127022.



EDERA: Early warning 
Demonstration of pan-European 
rainfall-induced impact forecasts

www.edera-project.eu

UCPM-2022-PP



Main objective
Integrating the TAMIR FF impact products into the operational EWSs of national, 
regional and local CPAs, fostering sharing information and cooperation of CPAs 
during cross-border events and coordination between CPAs.

TAMIR products convective impact nowcasts

Real-time pan-European FF impact forecasts 
(0-120 h).

prototype integration in EFAS



Specific objectives and expected outputs
• Extend the convective hazard and pluvial flood forecasts over Europe.


• Increase the adaptability of the flood impact forecasts to the needs of the end 
users, applying an improved strategy for improved impact forecasting, and implement 
configurable user-defined notifications.


• Integrate the flood impact forecasts to the EWS platforms of the end users for 
improved preparedness and response management during flood events.


• Demonstrate the added value of seamless flood impact forecasts through a 
robust evaluation, at European scale and in two pilot sites, with end-users analysing 
the added value for CPAs cooperation in cross-border operations and coordination.


• Develop comprehensive guidance material delivered through dedicated training 
workshops and e-learning materials.


• Integrate the developments within the CEMS-Floods EFAS system. 

Improved products for flood impact forecasting at European scale

Demonstration for a period of 15 months
Recommendations for coordination and cross-border cooperation between CPAs

Sustainability of the products



EDERA demonstration

ARISTOTLE-eENHSP

EUMETNET OPERA

Directorate-General for Civil Protection and Emergencies

Environment and Water Agency of Andalusia

Civil Protection of Andalusia

Civil Protection of Puente Genil, 

Association of Civil Protection Operators of Andalusia

State Agency of Meteorology

FI+ pilot site

Finnish Meteorological Institute

Helsinki Rescue Department

Kymenlaakso Rescue Services

National Authority of Emergency 
and Civil Protection

Portuguese Institute for Sea and 
Atmosphere

ES-PT pilot site



Thank you!
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