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EFAS v5.0 DOMAIN

« Ahigher spatial resolution. EFAS v5.0 has a 1 arcmin / 0.0167 degrees resolution (~1.4km), as
opposed to the 5-km resolution of all the previous EFAS versions.

« Adifferent projection system, now based on WGS84 Coordinate Systems (EPSG:4326) instead
of ETRS89 Lambert Azimuthal Equal Area Coordinate Reference System (ETRS-LAEA) for previous

versions.
 Alarger modelling domain whose extension has been enlarged to match the river catchments.

& =Y F S AaM A K w e IF & & =29 2=, %O&8dwmaxw o [
T\ i X T R S =7 s
_ Flood Probability Persistence 7 Flood Probability Persistence
EFAS 5

1 EFAS version 5 EFAS 4

Cd EFAS version 4

ﬁm@}(
.
TITAPHIIOZ
|
e
2 b |
|
1




/

STATIC MAPS

“Static” maps describe the geo-physical properties of the catchments and define LISFLOOD parameters.

An entirely new set of 1 arcmin /0.0167 degrees resolution (~1.4km) static maps produced using the
most recent research findings, remote sensing, and in-situ datasets.

Documentation is available on LISFLOOD Users Guide.
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Joint Research Centre Data Catalogue

_ Preprin
Home Datasets Collections About

Preprints / Preprint egusphere-2023-1306 ‘ Search n
European Commission > EU Science Hub > JRC Data Catalogue > D ts 00D static and parameter maps for Europe
https://doi.org/10.5194/egusphere-2023-1306 ( Download )

@© Author(s) 2023. This work is distributed under » Preprint (1294 KB)
the Creative Commons Attribution 4.0 License.

Abstract Discussion Metrics » Metadata XML
DATASET
©® @ 21 Aug2023 | » BibTex

LISFLOOD static and parai.«éter maps for Europe < » Endote

Status: this preprint is open for discussion.

-~ Short summary
ion: - . s x 2 i CEMS_SurfaceFields_2022
Collection: CEMS-EFAS : European Flood Awareness System > Technical note: Surface fields for global environmental modelling | daasetis anewsetor

high-resolution maps for

httpSZ//d ata -j rc.ec.euro pa .eU/data Set/f572C443-7466-4adf-87aa-CO847a 169f23 Margarita Choulga &4, Francesca Moschini, Cinzia Mazzetti, Stefania Grimaldi, Juliana Disperati, Hylke Beck, Peter Salamon, land type (e.g. lake,...

/

and Christel Prudhomme &4 » Read more

https://egusphere.copernicus.org/preprints/2023/egusphere-2023-1306/
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https://egusphere.copernicus.org/preprints/2023/egusphere-2023-1306/
https://data.jrc.ec.europa.eu/dataset/f572c443-7466-4adf-87aa-c0847a169f23
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fec-jrc.github.io%2Flisflood-code%2F4_Static-Maps-introduction%2F&data=05%7C01%7CCinzia.Mazzetti%40ecmwf.int%7Cd70075dd620e4ef482af08dba8994196%7C21b711c6aab74d369ffbac0357bc20ba%7C1%7C0%7C638289148415498685%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=wMUTXZGXQ4a7OomWRvYmmSowTukRdyuUjFFx%2BKC07xM%3D&reserved=0

LISFLOOD OS

Major improvements to the open-source hydrological model LISFLOOD OS (v 4.1.3).
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Google ~ osLisrLooD X Q U Improved computation of water infiltration into the soil
U Changes in the allocation of water abstraction
L Code refactoring to use LISFLOQOD as a library
0 O Unit Tests and Continuous Integration
O Calibration scripts

O Utility scripts E i'ir-:i E
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Marketplace:

. - LISFLOOD OS
This repository olds a se of NetCOF toos. You wil fing Calibration Test Catchments EFAS Stefania Gr'lmaldl (JRC)

do(l:lmentatlon of ea.ch tD | a README file under its Documentation is on lisflood-usecases repository, as a
dedicated folder on l‘SﬂBOd‘m lities repository Calibration tool description README.md file

BE-

Lisflood Lisvap

LS00 & sty cvbuesvatr s USWeIs 2 ape s vt s ponta https://ec-jrc.github.io/lisflood/ F il'

the European Commission since 1997, LISFLODD
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https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fec-jrc%2Flisflood-code&data=05%7C01%7CCinzia.Mazzetti%40ecmwf.int%7Cd70075dd620e4ef482af08dba8994196%7C21b711c6aab74d369ffbac0357bc20ba%7C1%7C0%7C638289148415498685%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Hbxb%2BqK8Lk3m5BdofJ8A%2BeK3N4wFM8i9n7UYr0%2BJz34%3D&reserved=0
https://ec-jrc.github.io/lisflood/

LISFLOOD CALIBRATION

Anew calibration at 1903 in-situ gauqging stations. Furthermore, a parameter regionalisation

was performed to estimate the parameters of catchments for which in situ discharge observations

were not available.
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Dual calibration.

yrs min, up to

8yrs or half Qobs

data period

Model Performance - Catchments
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Legend

KGE
[ -~-02
[] 02-04
0.4-0.6
B 06-08
B 08-1.0

KGE < 0.2 and
Cor.20.6
Description
Modified Kling-Gupta Efficiency
(KGE) for calibration stations. The
KGE ranges from —Inf to 1, with a

ICUs


https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fec-jrc%2Flisflood-calibration&data=05%7C01%7CCinzia.Mazzetti%40ecmwf.int%7Cd70075dd620e4ef482af08dba8994196%7C21b711c6aab74d369ffbac0357bc20ba%7C1%7C0%7C638289148415654902%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=nLb2a2BkOLFX3712ZvaD3wK0iDI5vYgA9oerMA0Yqhc%3D&reserved=0

HYDROLOGICAL MODEL PERFORMANCE /

The model performance layer on EFAS-IS shows LISFLOOD performance (KGE’) at the calibration
stations during the calibration period.
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MEDIUM RANGE FORECAST SKILL

New reforecast configuration (medium-range), with the hydrological reforecast being generated during the
operational processing chain, ensemble headline forecast skill scores updated each guarter.

IFS Cycle 48r1, the

h()tﬂzoxigzﬁi?gfgnec’f o ﬁ@o e/ . CRPSS = Continuous Ranked Probability
= ° o :l.a o Tue, e ° g
ensemble (ENS) increased oo°ff’°°.';’ "°. < . - SKIll Score. : _—

from 18 to 9 km. i > BECTER " For more details see the EFAS wiki:

Legend

Lead time (in days)
CRPSS > 0.5
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Description

Maximum lead time (in days)
when EFAS medium-range river
discharge forecast skill (CRPSS)
is greater than 0.5, evaluated
against a persistence benchmark
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https://confluence.ecmwf.int/display/CEMS/EFAS+medium-range+forecast+skill

EFAS v5.0 DATA ON THE COPERNICUS
CLIMATE DATA STORE (CDS)

New km-scale 6-hourly pan-European reanalysis for 1992 - NRT available for download (interactive form
+ API) on the Copernicus Climate Data Store (CDS).

To be replaced
» River discharge » Snow depth water equivalent » Volumetric soil moisture with:
i‘/\“‘{i.__';'.ﬁglAiﬁ Q@ o EKF e LR St toF LR ® s Q5 Soil Moisture
Discharge = g \iﬁﬁ } . ¥ Index
1992 - 2022 ’ \ k § ‘{ \: 4 §oT
1.7Th e\ 0(;‘% o2 E ﬁ
(compressed) \“’*’f@%ﬁ' - ; /
Reanalysis g

1992 - 2022
68 Th
(compressed)
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EFAS v5.0 DATA ON THE COPERNICUS
CLIMATE DATA STORE (CDS)

Medium-range forecasts once 30-day embargo is up! ( ~20™" Oct)
Seasonal forecasts at next seasonal run (usually available ~12th each month)
Reforecasts (medium-range + seasonal) made available soon!

X X ov X Mmytasks R Env. Forecasts c

MARS @ cM © 18th EFAS AM
: i M} l f,@l\ Climate Change
...... Op = ':n!CEL‘JSh L) ECMWF ~ Service g

i

@ ) CeMs I EFASGIoFASNext x -A. 8% 2023-10-091CS2.. & Release schedule. € [EFCC-3264] Glo.

Home Search Datasets Applications Toolbox Support Live

» m
Login/register

River discharge and related historical data from the European Flood Awareness System

Please note that accessing this dataset via CDS for time-critical operation is not advised or supported. We suggest checking
the list of known issues on the EFAS wiki here @ before downloading the dataset

WARNING: Due to a lack of observational data from Ukraine, river discharge quality in this area could be degraded.
WARNING: Sub-region extraction has been disabled for EFAS datasets after the identification of an error (more information)

Overview Download data Documi Area extraction
widget coming soon!
System version ®
@ Version 5.0 O Version 4.0 O Version 3.5 O Version 3.0
O Version 2.0

Help

Get help

Licence

CEMS-FLOODS datasets licence

Publication date

2019-05-09

Resource updated

2023-09-18

References

Workshop C:

Accessing EFAS data
(CDS, ftp, WMS) ~
Dimitar Tasev and —
Eleanor Hansford
(EFAS COMP)
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ANOMALIES AND RETURN PERIOD

THRESHOLDS

New return period thresholds and snow water equivalent/soil moisture anomaly maps based on the

new km-scale 6-hourly pan-European reanalysis from 1992-2022.

Faoa ™M A K

LK A @ s EF

o
B Soil mois‘rur'e anomaly— EFAS 4 “@ i

/\\A

ENTE DEGANG

,t/

o k-
TORRENTE E CORM

EUROPEAN UNION

@ e TERE
L LN E /\.\,7:-'

A &
,‘\? /. Mr;/ +
e
Vot - 8
<l WEISSEN! 2,400

E

=S =
CAIL o~ © 300

§

n a

n
S

Forecast return period [years]

ibutors | Disclaimer 1

Discharge Hydrograph (ECMWF-ENS)

1.5-year 2-year S-year 20-year @ WB(obs)
® WB(OWD-DET) @ WB(ECMWF-DET) — DWD-DET —— ECMWF-DET
500
°
°
200
g
[ ) =
»: 8
L @
LY 5.0 %
3
o
°® a
.
L) 202
L1s®
L ] °,
L ]

oooooo‘

Sun3 Mon4 Tueb WdG Thu7 Frig Sat9 S10M|| T|2 Wd‘G Thut4  Fri15  Sat16  Sunt7
Sep
2023

Return Period Hydrograph (ECMWF-ENS)

3
)

o
L

™~
1

fe0cccee®

1.5-year

2-year
® WB(DWD-DET) ® WB(ECMWF-DET) — DWD-DET

S-year

20-year
—— ECMWF-DET

® WB(obs)

Sun3 Mon4 Tue5 Wed6 Thu7 Frig Sat9  Sun10 Monil  Tuel2 Wedi3 Thul4 Frit5 Sat1é Suni?

Sep
2023



REPORTING POINTS GENERATION

Flood probability is only computed on every grid cell with a river upstream area > 50 km2
Very dry areas are excluded by filtering the rivers with a 1.5-year return period < 1 m3/s.

Minimum upstream area to be a reporting point, fixed or dynamic, decreased to 150 km2 (before 500km2)
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Gornja Radgona 10197.2

POST-PROCESSING

o Observation Forecast Probability of
Exceeding MHQ

Q |

i

The EFAS post-processed

Updated hydrological post-processing models, = hydrograph are probabilistic ="
recalibrated for EFAS v5.0. 15- day forecasts that are = 4
conditioned on recent river A ]
. i . i discharge observations, gt
[ 1580 reporting points with post-processing | gimulations, and forecasts. g 1
O Refactored code - 2]
O New calibration (improved to deal with missing % & 2 SRS i
. —_— Probabgllty of
Observauor]S) o 2 uTL4(D) 2 Exceeding MQ
L Revamped pop-up window showing providers’ B {MHQ S
. =
thresholds (discharge only) = | — A i
. . . . . >
O Better information: calib. period, min and max e - " §°
. . - %%, o %0 ot
obs, why the forecast isn't there ~ (e it S g
T EE: Y EEEE:
S 2 8 § 3
F F VvV s =
Probability of Probability of Probability of Probability of
e Exceeding TL1(D) _ o Exceeding TL2(D) o Exceeding TL3(D) o Exceeding TL4(D)
s~ | S S s{]
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Share

your data! Marketplace:

POST-PROCESSING
Use of in-situ

Post-processing has - 1 hydrological data in
moved to a separate tab EFAS EFAS
Reporing Points | @) Post-processing in the RP pop-up window Alejandro Serratosa,
Tomds Jacobson and

Rafael Garcia
EFAS Post-processing: Threshold. Table containing the values of all thresholds shown in the EFAS Post-processed Hydrograph. A
value of —99 means the thresholdis not provided. (EFA S HDCC)

EFAS Post-processing: Thresholda

Have

your say! Marketplace:
265.2 1567.4 1286.3 -99 -99 2241.7 POST—pr‘oceSSing
Discharge thresholds from the Data Providers - 1 Gwyneth Matthews

EFAS | (EFAs comp)

EFAS Post-processing: Station calibration information. Table containing the information about the offline post-processing
calibration of this station. *a i 4

EFAS Post-processing: Station calibration informationa m

BAMS, Matthews et al., 2023

2013-01-14 to 2023-06-02 1740 : . . 64.8 6
/ Post-processing calibration

_ EURUFEAN UNIUN COp?Kn!LCHS'


https://journals.ametsoc.org/view/journals/bams/104/5/BAMS-D-23-0061.1.xml

EFAS FLASH FLOODS - ERIC LAYERS

) /"3,'.\ VJ W% X"‘Q\\\
U ERIC Affected Areas v
ERIC Reporting Points by

Compute ERIC from simulated S8 o
LISFLOOD surface runoff L % § /Q)/ Vf
e |

output (previously computed
using a regression to translate
precipitation and soil moisture
into surface runoff)

20

Flash Flood Severity

ERIC notification points and
reporting points shown only for
catchments below 1000km?2

Moderate (>2 year Return Period)
. High (>5 year Return Period)

‘-r . Extreme (>20 year Return Period)
Description
Drainage area affected by the forecasted
heavy precipitation and potential flash floods.
Yellow/Red/Purple = drainage area affected
with a high probability to exceed a 2/5/20 year
. return period magnitude.
There is also more information on the wiki
page for ERIC Affected Area

<O
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RAPID FLOOD MAPPING LAYER

New flood hazgrd maps generated using LISFLOOD-FP oﬂ@
at 90 m resolution (previously 100m) Workshop A:
d MERIT-Hydro DEM (hydrologically conditioned) Flood Hazard Maps —
0 Flow forcings from EFAS 5 reanalysis Calum Baugh (EFAS COMP) AR
—l s BB S Sl s 1 ) @ F & ASF2=/A0dwmaxx ) Q F o8
er / h (Test) +
—T t
P

4

Flood hazard map was

'f} : 'f available with 2 days
o I8 of lead time!!
+ : + W=7
. b GFM Obser‘ved Flood Extent - 7/9/2023 N EFAS vb Rapld Flood Mapping - 5/9/2023 @ 12.00
s o100 i\ A PR MAE . i cvomios 5008 22598 | S e

/3&06 167 : 23.18887



RAPID IMPACT ASSESSMENT

Updated exposure information used in
Rapid Impact Assessment with more
information included in pop-out tables.

Exposure Informationa Flood Event Informationa

Population affected [No. of people] Estimated peak return period [yr] 52

Artificial surfaces [ha] Estimated protection level [yr] 45

Estimated flooding start date ongoing

Agricultural surfaces [ha]

2023-09-21 12
hours

Estimated flooding end date
Forest and Seminatural [ha]

Settlements affected [No of Settlements] Estimated flooding duration [days] 2 days 06 hours

2023-09-19 12
hours

Airports affected [No of facilities] Estimated peak date

Education facilities affected [No of facilities]

Estimated flooded area [km * 2] 962
Powerplant facilities affected [No of facilities] Nsan probabillity sxcasding 2yesrs 81
e - threshold [%]
Health facilities affected [No of facilities]

Mean probability exceeding 5-years 73
Refugees sites affected [No of sites] threshold [%]

Dams affected [No of dams] Mean probability exceeding 20-years 67

threshold [%]

PROGRAMME OF Tri=—
EUROPEAN UNION

Updated exposure information sources:

O Population: GHSL v2023 for the year 2020

O Dams: GeoDAR v1.1

O Powerplants: Global Powerplant Database

O Schools, hospitals, airports, refugee camps:
OpensStreetMap

13 o n—
; \ \#’\', 2 2o 5 A
0 ,» 0 > Description
\ Rapld Flood Mappln Estimated flood extent at 100m
resolution based on forecasted flood
ongo o magnitude. Protection levels
Rapld ImpaCT AssessmenT considered in estimation are
J available under '‘Background layers'
2023- oy { SO AL Note: If EFAS doesn't forecast
S N gP ) d significant flood impact the layer will
hou" l’w S, be empty. Regions shaded grey are
\‘*\ \:\ S where the expected flood return
{ : period falls below the estimated flood
2 day protection levels, therefore flood

impacts are not expected. (More
tion).
There is also more information on the

-5 x2 [ p—

hours
A Report an Error
1667
A
88
Thessalia
42 : 2
Impact Risk Matrix A
20
Medium likelihood «\
\ ~"
Low likelihood ~ 1 j
/JJI ) /,- et /
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SEASONAL AND SUB-SEASONAL OUTLOOK /
LAYERS

Updated EFAS seasonal and sub-seasonal forecasts using the newly calibrated, higher resolution
hydrological model.

01 Sep 08 Sep 15 Sep 22Sep 29 Sep 06 Oct 13 Oct 20 Oct

R

P am A ¥

D

& =%

Seasonal outlook Legend
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—— Annual 10* perc. medium probabilty of high flows

Seasonal mean
water balance

Latest observed
(water balance)

]

low probability of high flows

8

g

low probability of low flows

N
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medium probability of low flows

Region averaged discharge (m3/s)

high probability of low flows

=
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!

92 74 58
[ 2 3 4 35 6 7 8
Sep 2023 Oct 2023

Lead time (weeks)

Description

River flow anomaly and its
probability of occurrence for
the next eight weeks,
aggregated over regions.

Have

your say! Marketplace:

Seasonal forecasts
y Christel Prudhomme
EFAS (EFAS COMP)
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Marketplace:

EFAS-IS functionalities
Calum Baugh and Cinzia Mazzetti
(EFAS COMP)

= P - o ¥, 3 EFAS Centres and JRC
‘) . b 4 e colleagues!

[ —] =
© &Y Sl
25.40358 : -23.02734

EFAS products help-desk, including

Thanks for your attention!

. and a big thank you to all
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STAY CONNECTED /
EVENTS, ONLINE, and MAP VIEWERS

u @CopernicuseMS
@ emergency.copernicus.eu

@ activations.emergency.copernicus.eu

.
Jlﬂ’ i
W, YT

Rapid Risk & Recovery Floods ~ Fires Droughts = Population Built-up

4 PROGRAMME OF THE Mapping Mapping areas
N EUROPEAN UNION .
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REPORTING POINTS GENERATION ANYTHING TO

Flood probability is only computed on the rivers with an upstream area > 50 km2. ANY NICE PI-OT'P
Very dry areas are also excluded by filtering the rivers with a 1.5-year return period < 1 m3/s.

For each NWP-driven forecast, a flood Atotal probability of exceedance is computed from the
probability is computed for each maximum forecast probabilities of DWD-HRES, ECMWF-
return period flood threshold (2-year, HRES, ECMWF-ENS, COSMO-LEPS using a weighted
5-year and 20-year) using the average:

maximum forecast discharge value over * Inside COSMO-LEPS domain: (25%, 25%, 25%, 25%)
the 10-day forecast horizon. * Qutside COSMO-LEPS domain: (25%, 25%, 50%, 0%)

The persistence probability is then calculated by averaging the total probabilities from the current and
the previous forecast.

O 20-year return period: persistence probability > 30% and upstream area > 150 km2. MORE

O 5-year return period: persistence probability > 30% and upstream area > 150 km2. REPORTING
O 2-year return period: persistence probability > 50% and upstream area > 150 km2.

O Dynamic Points too close to each other are removed, unless they are on different POINTS
rivers (based on the upstream area > 150 km2 network)
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RAPID FLOOD MAPPING LAYER

New flood hazard maps generated using LISFLOOD-FP Oﬂ@
at 90 m resolution (previously 100m) Workshop A: —
O MERIT-Hydro DEM (hydrologically conditioned) Flood Hazard Maps

Calum Baugh (EFAS COMP) RR

O Flow forcings from EFAS 5 reanalysis
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EFAS Rapid Flood Mapping
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