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European & Global Flood Awareness

Systems

* Continental & global scale flood . .
forecasting and monitoring systems

* Complementary (river basin wide, . .
probabilistic, medium-range) flood .
forecast information . .

* Sentinel-1 global flood monitoring .

* Knowledge sharing & networking = (opomos

onitoring products
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What is EFAS?

Transboundary, European-wide probabilistic flood
forecasting system available to eligible partners through a
web platform and data service providing information on
upcoming floods and associated risk at medium-range and
seasonal forecast horizon
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What do EFAS and GIloFAS offer?

EFAS website
www.efas.eu

Access to real-time maps

only for EFAS partners

EFAS data service (CDS)

EFAS support

Wiki documentation
On-demand support service
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On-demand ftp service (EFAS partners)
Password protected service

Latest EFAS forecasts for fixed reporting points

- Available as netCDF files

European Flood Awareness System

Created by Karen ORegan, last modified on Sep 07, 2023

B Cooemos

EFAS Wiki

In this documentation you will find some basic information on the European Flood Awareness System
(EFAS). This includes:

« Brief overview of the model configuration, products and versions, as well as planned releases.

« Brief overview of its data archive and the best ways to access the data depending on your
needs. If you have any further questions about the data you are welcome to contact us
through https://www.efas.eu/contact

You can also find more information on the EFAS web portal. There you also have access to the EFAS
map viewer.

Current operational system and data availability
Latest operational EFAS release

Screenshot
Search this documentation for.

Browse by content ' a
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EFAS ata glance

The European Flood Awareness System (EFAS), jointly developed by the European Commission and
the European Centre for Medium-Range Weather Forecasts (ECMWF), is a hydrological forecast and
monitoring system of and political bound: the greater European
domain. The aim of EFAS is to support preparatory measures before major flood events strike,
particularly in the large trans-national river basins and throughout Europe in general. EFAS is the first
operational European system monitoring and forecasting floods across Europe, and is a component of
the Copernicus Emergency Management Service.

It couples state-of-the art weather forecasts with a hydrological model and with its continental scale
set-up provides downstream countries with information on upstrea river conditions. It provides

information (e.g. istic, medium range flood forecasts, flash flood
indicators or impact forecasts) to the relevant national and regional authorities. Furthermore, EFAS
keeps the Emergency Response Coordination Centre (ERCC) informed about ongoing and possibly
upcoming flood events across Europe.
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http://www.efas.eu/
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EFAS consortium

Operational EFAS is made of 4 centres executed by different consortia.
The Joint Research Centre of the European Commission is the
entrusted entity responsible of CEMS-EFAS in terms of management,
technical implementation and evolution.

Computational Dissemination Hydrological Meteorological
m D centre centre data collection data collection
Commission centre centre
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EFAS interactions with partners
(125 partners across Europe)
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EFAS Hydrological Model & domain

- Latest version launched Sep 2023 (v5) \‘w":"" T "‘\..T) =
 LISFLOOD-OS (JRC) / b 2 v W5 (
« ~1.5 km spatial resolution = S e

* Much finer river network - "

* In Portugal: Just over 60 ‘static reporting points’ o o

Open Source code and documentation:
https://qgithub.com/ec-jrc/lisflood-code
[ ] EFAS version 5 https://ec-jrc.qithub.io/lisflood-model/

] EFASversion 4
£

superficial soil
upper soil

LAKES: WEIR
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https://github.com/ec-jrc/lisflood-code
https://ec-jrc.github.io/lisflood-model/

LISFLOOD Calibration

Over domain: 1903 calibration points
Parameter regionalisation e

KGE decomposition - calibration period Monthly discharge climatology - calibration period

In Portugal: 50 calibration points
Mixed performance, generally
associated with strong bias

E) for calil
KGE ranges from —Inf to 1, wi h

Tagus @ AImouroI ("'67000km2)

* New calibration to start in Sep 2024
» Opportunity to add more calibration
points
* Opportunity to update time series
of existing calibration points

* Hydro Data Collection Centre to
contact all hydro data providers to

ask for inputs
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Medium-range flood information /

* Flood summary layers & reporting Rhine River on 15 July 2021 5

points orrszers

« European coverage, twice/ day up to
15 days

« 4 meteorological forecast input

« Different flood probability layers

* Notifications to partners (activated
by EFAS duty forecaster)

« Post-processed flood forecasts T T N

s | next 3 to 10 days (given specific reporting
cnlenal).
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« Statistical correction where real-time
observed discharge is provided
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Flash Flood Awareness layers
» European coverage; twice/day
up to 5 days

* Probabilistic forecasts for
given return periods, affected
areas and accumulated runoff

« Catchment size up to 1000km?

* Notification to partners
(activated by EFAS duty

forecaster)
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Short-range- Flash flood products

Forecast return period of ERIC
COSMO-LEPS 2023-12-06 00:00 UTC

RIC Affected Areas
ERIC Reporting Points

1 P(T>2)=76%
o6/12 ' o712 " osf12 ' 09f12 ' 10h2 ' 11h2 !
00UTC 00UTC 00UTC 00UTC 00UTC 00 UTC

Date

Notification Detail

EFAS Flash Flood Notification*

NOTIFICATION DETAILS:
i ugal

« Count gal (N A g
Adm jon(s): Alto Minho, Alto Tamega ’
Likely t: Thursday, 7th of December 2023 - 12:00 2 2 1 2 T

« Prob: ed a 5-year flash flood retur period threshold: 33 % orecas T 3 = o~ U C
Probability to exceed a 20-year flash flood retum period threshold: 9 %

ADDITIONAL INFORMATION:

« Forecast date: 2023-12-06 00 UTC

« Affected area susceptible to landslides: Very High: 11 km?, High: 13 km?, Moderate: 8 km?

« Forecaster Comments: -
This is the only notification you will receive for this event! Please follow the evolution of the event on EFAS.
More information about the EFAS flash flood notifications is available on the EFAS wiki

EFAS FORECASTER ON DUTY

Maarten Smoorenburg
Institute: Rijkswaterstaat Water Management Center for the Netherlands (RWS) / Deltares D Operational Water
email: info@efas.eu

*indicating a high probability of extreme precipitation and potential flash flooding

Gogmiggﬁ
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* Flood hazard catalogue (90m resolution)
* Impact maps according risk matrix

(population affected)

 Exposure & flood event information in

Rapid Impact Assessment in pop-out tables.

Exposure Informationa

Population affected [No. of people]
Artificial surfaces [ha]

Agricultural surfaces [ha]

Forest and Seminatural [ha]

Settlements affected [No of Settlements]

Airports affected [No of facilities]

Education facilities affected [No of facilities]

Powerplant facilities affected [No of facilities]

Health facilities affected [No of facilities]
Refugees sites affected [No of sites]

Dams affected [No of dams]
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Flood Event InformationA

Estimated peak return period [yr]
Estimated protection level [yr]
Estimated flooding start date

Estimated flooding end date

Estimated flooding duration [days]

Estimated peak date

Estimated flooded area [km * 2]

Mean probability exceeding 2-years
threshold [%)]

Mean probability exceeding 5-years
threshold [%)]

Mean probability exceeding 20-years
threshold [%]

7

64

2023-10-19 12
hours

2023-10-20 00
hours

18 hours

2023-10-19 12
hours

91

63

18

Rapid Flood Mapping and Impact
Assessment

7
0

2023-10-19 06
hours

2023-10-20 00
hours

1 days

2023-10-19 06
hours

67

87

55

17

Rapid Flood Mapping
Rapid Impact Assessment

Forecast 2023-10-18 OOUTC

. Rapid Impact Assessment

A Report an Error

Regio de Aveiro

Impact Risk Matrix A

Medium
likelihood v

Low likelihood



EFAS wiki

* Go-to for extended documentation
* Methods, products, operational system
* Information on version upgrades, evaluation etc...

Latest operational EFAS release EFAS v5.0 - Flash Flood Skill Assessment - Results

Created by Calum Baugh, last modified by Karen ORegan on Sept 20, 2023
Created by Karen ORegan, last modified on Sept 20, 2023
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This analysis evaluated the skill of the ERIC flash flood products when compared against flash flood observations, the results are used to decide the criteria for issuing flash flood

The following is a description of the latest operational release of EFAS v5.0. For an overview of other EFAS releases, please see: EFAS versioning system. notifications. It was necessary to perform a new skill assessment for EFAS v5.0 to decide these criteria, rather than using the criteria from EFAS v4.1 because of the following
changes:

Deutscher Wetterdienst
it o K e Hond 5

* The new calibration of the LISFLOOD hydrological model which is used within the generation of the ERIC flash flood products
Summary * The ERIC products are now calculated directly from the surface runoff predictions from LISFLOOD, previ y ipitation was i with LISFLOOD predictions of soil
moisture to estimate surface runoff

EFAS v5.0 introduces a number of major changes to the system, including:

* a higher spatial resolution. EFAS v5.0 has 1 arcmin/ 0.0166667 degrees resolution (~1.4kn EFAS hydrological forecasting chain

'or ERIC flash flood predictions between 1st January 2022 - 31st Decel

resolution. Created by Karen ORegan, last modified on Sept 07, 2023 ERIC RP2 Jon - Dec 2022, Mex Upstream Avea 2000km2
i i i i —e— (T024h

*a dlfferent prt?ject system, now based on EPSG4326 instead of ETRS89 Lambert Azimuth C on each day during the evaluation period were evaluated. A range o o Toaash

previous versions. from 0 to 100% in increments of 10%. The evaluation was performec - g ::';;:
* alarger modelling domain whose extension has been enlarged to match the river catchme g

. o N o~ - ints were extracted, then each of the different exceedance probabilit - [T96-1200
= an entirely new set of 0.0166667 degrees resolution input maps produced using the most - CODem‘CUS [ ] [ 207 /L = GHENOVA .
v < P A 9 ECMWF KISTERS IGITAL which satisfied the threshold criteria were extracted. For each exti

* major improvements to the open-source hydrological model LISFLOOD.

a new calibration at 1903 in-situ gauging stations, with a parameter regionalisation perfor WI
discharge observations were not available.

new return period thresholds and snow water/soil moisture anomaly maps based on a clin

climatology is available at the C3S Climate Data Store. To provide information on upcoming flood events, EFAS relies on a hydrological forecasting chain. nique ination of ility and lead time threshold
the recall (also known as the hit rate) and precision (also known as tr
ir evaluation of the EFAS formal and informal notifications.

= ions layer were extracted. These were then compared with the obse

Deutscher Wetterdienst 10— 5 4 P
s no corresponding observation (false alarm), or if there was an obs:
iod and the total number of hits, misses, false alarms and correct negi

=10)

Fbeta Score (beta:

updated hydrological post-processing models, recalibrated for EFAS v5.0.
new flood hazard maps, generated using LISFLOOD-FP at 90m resolution and MERIT hyd

* new reforecast configuration (medium-range), with the hydrological reforecast datasets t f(beta) = (1+ beta2) * Hits / (1+ beta?) * Hits + beta’
* ERIC based on LISFLOOD surface runoff outputs instead of empirical relationships Meteorological which by default is 1.0 giving equal weight to recall and precision. A <
* ERIC notification points and reporting points shown only for catchments below 1000km? forecasts
+ additional flood event information available in the Rapid Impact Assessment pop-out tabl¢
+ updated exposure information used in Rapid Impact Assessment (see CEMS-Flood flood i i iliti
P P oy " P P 3 ( Hydrological Post- Web ).score for the different exceedance. probabilities of the 2, 5 and 20 ye - =
* an updated major rivers layer (see Static Layers Overview) e ion i RS iod at 0-24 and 24-48 hours lead time, and also a 10-20% exceedant RP2 Exceedance Probability
* new rules for defining dynamic reporting points (see EFAS v5.0 - Dynamic Reporting Poin B AR O Flood 20 year return period had lower f(beta) scores, this could be due to
. . i notifications
This upgrade of EFAS has large impacts on the EFAS modelling results. Hydro-
Other smaller changes include the adjustment of the temperature evolution graph in the reportit meteorological
temperature of the whole catchment. observations
Static datasets Thresholds

The EFAS hydrological forecasting chain

There are key elements in the EFAS pi ion chain: the gical forcing and land surface data; the hydrological models; and the EFAS forecasts and products.
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EFAS wiki

LOG IN

Flood and Flash floods forecasting

Latest events
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Access the map viewer Latest news

[

Link to the CEMS-Flood wiki on

EFAS web site
https://confluence.ecmwf.int/displ

ay/COPSRV/European+Flood+Awa

reness+System

-> fast access to detailed
documentation
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https://confluence.ecmwf.int/display/COPSRV/European+Flood+Awareness+System
https://confluence.ecmwf.int/display/COPSRV/European+Flood+Awareness+System
https://confluence.ecmwf.int/display/COPSRV/European+Flood+Awareness+System

EFAS training material

N
Dataaccess Collaborate  Newsandevents Resources = Training lotifications ~ EFAS Wiki
"

Webinars

Training

Webinars

Map viewer

Copernicus Emergency Manay

EFAS User Guide: 2023-03-22 This webinar explains the contents of the EFAS User

Application & Interpretation of

‘ & 9 : o= EFAS Products & Serical Guide (EFAS User Guide - Copernicus Emergency Management
' s Y WEBINAR | 20230322 Service - CEMS - ECMWF Confluence Wiki) and provides an

introduction on the analysis of EFAS probabilistic forecasts.

Copernicus Emergency Management Service

An Introduction to EFAS

WEBINAR | 2022.06.14 | 14:00 - 1500 CEsT

2022-06-14

This webinar provides an overview about EFAS purpose and
historical development, operational centres, hydrological model,
partners network and EFAS notifications.

o . :
Copernicus Emergency

Management Service 2022-09-13

EFAS Documentation & User Support

O g > %
93 bzw;’u‘”., }

Learn

3 Abrief introduction to the User Documentation is available on the
- EFAS Wiki pages, and information on how to contact the User
Support of the CEMS floods early warning systems.

~00e0 -0@

Copernicus Emergency
Management Service

EFAS Reporting Points — Technical
Presentation 2022-09-13
PRSS—

- Detailed explanation of how the EFAS Flood Probability Persistence
layer is generated and used to provide flood forecast information at

. fixed and dynamic Reporting Points, in EFAS version 4.4.
( OPErNICUS

Europe’s eyes on Earth

Copernicus Emergency

( ‘ Management Service 2022;09_13
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s+  Get in touch

EFAS website:

 https:/lefas.eu

EFAS documentation wiki:

1 . . https:Ilconfluence.ecmwf.intldispiay/CEMS/Europea
n+Flood+Awareness+System
-
, . https://www.efas.eu/en/form/feedback



https://efas.eu/
https://confluence.ecmwf.int/display/CEMS/European+Flood+Awareness+System
https://confluence.ecmwf.int/display/CEMS/European+Flood+Awareness+System

EFAS partners & conditions of access

any national, regional or local authority that is legally obliged to provide
flood forecasting services or has a national role in flood risk management in their

country & the European Commission Services i.e. DG ECHO-ERCC, DG ENTR-
COPERNICUS & DG JRC

« All EFAS partners sign a Condition of Access agreement with EFAS DC
« EFAS partnership gives

Free of charge, password protected, real-time access to EFAS products through the EFAS Information
System for river basins previously agreed upon

The right to attend and get 1 vote at the annual EFAS partners meeting

for Third Party and Research Partners. Archived
EFAS forecasts (older than 1 month) freely available
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