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e need for larae-scale flood forecastin
[ | | Extreme river flow multiplier 12-21 September 2024 Extreme river flow multiplier 13-22 August 2002
Is g row. ng Data: EFAS - Credit: CEMS/ECMWF Data: EFAS - Credit: CEMS/ECMWF
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Storm Boris produced flood |
peaks beyond twice the average |

annual maximum along 8,500
km of rivers—over double the
extent of the 2002 floods
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The Copernicus Emergency Management Services

Copernicus EMS On Demand Mapping

— @ @ provides on-demand detailed geospatial

‘3f1"~“‘9"'1a'"'d information for selected emergency situations that
B Rapid  Risk & Recovery arise from natural or man-made disasters anywhere
Mapping Mapping in the world.
‘ ‘ PR Copernicus EMS Early Warning and Monitoring
_ Early wamning ] provides critical geospatial information at European
Emergency andmonitonng - _ and global level through continuous observations
\_ Y, and forecasts for floods, droughts and forest fires.

CEMS

m Copernicus EMS Exposure Mapping
$) 3 i provides highly accurate and continuously updated

information on the presence of human settlements and
Population Built-up . .
afeas population with the Global Human Settlement Layer
(GHSL).

ey Exposure
Mapping
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CEMS FLOODS
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- The European Flood Awareness Systems
' (EFAS) and

Global Flood Awareness Systems
(GloFAS)

provide complementary flood forecast
information to relevant stakeholders that

support flood risk management at the
national, regional and global level.

The Global Flood Monitoring (GFM)
Service offers an automated global
monitoring of floods in near real-time.
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CEMS FLOODS SET-UP

Operational CEMS-Flood forecast 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-FLOQODS in terms of management, technical implementation
and evolution.

& Computational Dissemination Hydro data Meteo data

= " §: European | centre centre collection collection

=Ml —— Commission (COMP) (DISS) centre centre
(HYDRO) (METEOQ)

P aa
SSCECMWF SMHI < GHENOVA

EK KISTERS
|
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" Emergency
Management
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I8 EFAS website
fﬂﬁﬁn Flood AwarenessSV!EﬂP

www.efas.eu

Access to real-time maps
only for EFAS partners

T ————rn EFAS data service (CDS)
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Contactus

Al your feedback and comments are really impartant to us as they help us develop the best service we
possibly can. Please send us a message below with any feedback

EFAS support
Wiki documentation
o On-demand support service

Christel Prudhomime
christel prudhommeecnwint

Service the feedback relates to * | EFAS-1S !

What do EFAS and GIoFAS offer?

) 355 N .t

fa e o
BesaB®+ = w7

On-demand ftp service (EFAS partners)

- Password protected service

- Latest EFAS forecasts for fixed reporting points
- Available as netCDF files

European Flood A System

Coasted by Karen ORegan, lsst modified on Sep 07, 2023

- (opemcus

M| | CECMWF
SMHI

A KISTERS = GHENOVA

EFAS Wiki EFAS at a glance

In this documentation you will find some basic i the European Flood

(EFAS), This includes:

‘The European Flood Awareness System (EFAS), jointly developed by the Eurcpean Commission and
the European Centre for Medium-Range Weather Forecasts [ECMWF), is a hydrological farecast and
monitoring system independent of administrative and political boundaries in he greater Eu ropean
domain. The aim of EFAS is 1o support prep: ¥ before major

particularly in the large trans-national river basins and throughout Europe in general. EFAS is the first
operational European ws(em monitoring and forecasting flaods acrass Eumpe,u\d is & component of
the Copernicus Emergency Management Service.

+ Brief overview of the model configuration, products and versions, a3 well as planned relesses.

+ Brief overview of its data archive and the best ways to access the data depending on your
needs. If yau have any further questions about the data you are welcome 1o contact us
through https:ffuwww.efas. sujcantact

You ean alse find more information on the EFAS web portal, There you also have access to the EFAS It couples state-of-the art weather forecasts with a hydrological madel and with its ental seale
map viewer. 281-up provides downstresm counies withInformation on upsiresi river candltons. pmmes

information (e.g. medium range flood forecasts, flash flood
indicators or impact rarecasxss to the relevant nationa| and regional authorities. Furthermare, EFAS.
keeps the Emergency Response Coordination Centre (ERCC) informed about ongoing and possibly
upcoming flood events across Eumpe

§=9-6-9-9-9-¢
—— S g, A AAAALLS

Expand all Collapse all .‘ﬂ*ma Z:

- EFAS models and pro

Current operational system and data availability

Latest operational EFAS release



http://www.efas.eu/
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At the core: CEMS Flood processing chain//
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Time-invariant data
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Hydrologlcal monitoring lookback.....

g ¢
Weather Hydrological status A Data Service
OBS/ ERAS to t update
Doy TR U
forecast date %ﬁ = W
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""""""""" e | ¢
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< Rds . s i 153 " b
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Weather Hyd rOIOglca I river channel i 1, H

forecasts up
to 7 months

Surface fields at ~¥1.5/5km resolution

Model

. - %, 4 i
..:.-\1:-\"'- -._.l."‘-\—F'T:-____.-"- B

- g

Ensemble
hydrological
forecast datasets

ue26 Wed27 Thu28 Fri2d  Ssi30  Sundt me

Hydrologlcal
forecast product

Web Service

Calibrated ~2000 catchments (EFAS/GIoFAS each)
Covering European/ Global domain
6hourly/ Daily

generation
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Key precipitation requirements

fhe
Continental/ Initial Historical
global domain conditions records
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Continental/ global domain

T—— e
Ui .
R W et
CA S T 5 Y
< | DBD S
Ve, — T =
Continental/ global Initial conditions Historical records Forecasts

domain

Coverage of full
geographic domain at
modelling time and
spatial scale 10
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Continental/global domain
Limitation 1: Lack of in-situ measurements

7/

Example of missed flood event (2-3 Nov 2023, Tuscany)

Tuscany storm and floods ravage
central Italy leaving six dead

(®3 November 2023

>200mm precipitation recorded 24 h

300 Stazione Pontedera - Pontedera (P1) 10.53 m
- 424
L 422
250 - :
- H 20
E i 118
= 200 | ]
2 - 416
1] 4
E - H 14
g _
= Mr 1"
= 4
'E 4 1€
& C _

: = 2 10 1s
- E_ 16
\ 12

L0 0

U -| | TN T T N N T [N T ' OIS ST I SN AN IS TN [N T AT T N TR TR [N T NI ST '
00 02 04 06 OB 10 12 14 16 18 20 22 00 02 04 06 08 10 12 14 16 18 20 22 Q0
0271172023 0371172023 0471142023
Linea temporale

Aftermath flood 2-3 Nov 2023
Source: Government of Tuscany

— Precipitazioni cumulate [mm] [ Precipitazioni [rmm]

Centro Funzionale Regione Toscana https: / fwww.cfr. toscana. it
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Continental/global domain
Limitation 1: Lack of in-situ measurements
-3 Nov 2023, Tuscany)

7/

2 NOV 23 24h FECIItaotIOFL 20 30 0P 2NovZ023 (0606 UTC) ) 150 200 100000 underestimate
?22;611“3?» %, 13%3, g 2o j%lzéggmﬁ%fiis s
: S ] o
%21%%@ . gw & ™6 g N 3 Forecasted total precipitation 100
t ot e 21 o i ity : (Dla 30 7037 14 ap
density \uigo-ci, e ) 22 10 R 16
5 ! 80
local OBS . — = . i 5260 Probability of exceeding @ 7
2 7| N 150mm preC|p|tat|on 60
18 ASE T RS AR ==
S ) 5 x 50
40
SYNOP _, <5 30
8d” | 12/ 0 g22| =3 2 |l = 0
oy | L 0 11 |15 0 o | |Z X
Fri 11/03/2023, 01:00am CET 1 D
3 s 10 15 30 50 / X YN k] B 1
. . / 1 L B’ ,;: ‘ Discharge Hydrog aph (ECMWF-ENS)
* Low density raingauge not L7 EFAS» b ' = | =z
capturing localizec e = - LI
~ q 1
g g + =
e EFAS meteo map underestimating 4“3” = | $ f’“; ey MM
‘ = ??m
rainfall totals
EFAS forecast 2 Nov 2023 00UTC 5
Blue shades: precipitation forecast probability
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Continental/global domain

Limitation 1: Lack in-situ measurements
Need for global alternative

Stations regularly reporting daily precipitation from WMO GTS

system in 2001-2020

80°N =i | — = - —z=
; 1 . g .
oo RN JA 7 ST
s
40°N
20°N
OO
20°S |-
. 0000 UTC (3882)
40°3 0100 UTC (126) v Q/}’
0300 UTC (153) - _
60°S 0400/0500 UTC (390) 1 .
0600 UTC (931) " B s B
1200 UTC (155) |
80°S - | |
180°W 120°W 60°W 0° 60°E 120°E 180°E

Source: Lavers et al., 2022, https://rmets.onlinelibrary.wiley.com/doi/10.1002/qj.4351

Gauge-based precipitation
observations

Availability at different
times of day

Network density variable
across continents

13
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Continental/global domain

Limitation 1: Lack in-situ measurements
Need for global alternative

ERAS precipitation bias in July (2001-2020)
P ;- = —

/ ng—ﬁ”_“ == ——
- But known biases impacting

” T T
calibration and initial conditions Source: Lavers et al,, 2022, -10.00 -5.00 —2.50 -0.50 —0.05 0.05 0.50 2.50 5.00 10.00

https.//rmets.onlinelibrary.wiley.com/doi/10.1002/qj.4351
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Continental/global domain
Possible solutions to limitation 1

Initial conditions + calibration: EO-based precipitation/ merged
Initial conditions: radar-based precipitation? products?

(a) MSWEP V2 KGE (b) MSWEP V2 corr. (c) MSWEP V2 blas (d) MSWEP V2 var. rat|o

- \;t

\
RN 3
(e) MSWEP V1 KGE (f) MSWEP V1 corr.

Limitations: N i Limitations:
spatial coverage (grey areas: no v many products to chose from
data) availability in NRT

Historical records (Europe Opera:
since 2010; world: unequal
availability)

Length of hlstorlcal record

Opera radar composite precipitation (gauge

corrected) 0 G:oi0e0si 020408081 0 031 Ls: 0 031 13
24h precipitation (valid 8-9 March 2025 00UTC) Compa rlson between stage IV gauge-radar reference
(grey: NWP filled) datasets and EO-based precipitation products.
Source: EFAS-IS/ EDERA project, https://edera-project.eu/ Source: Beck, 2019 Bulletin of the American Meteorological Society 100,

3; 10.1175/BAMS-D-17-0138.1 15


https://doi.org/10.1175/BAMS-D-17-0138.1
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Initial conditions

/.(
Continental/ global Initial conditions
domain uality Assured

data available with
2-3 days latency
maXimum

arweaal precipitation swer Euru,

| n !r' Wiﬂﬂ]:fl

14

Historical records

JBSP B e¥eia

PN
DD EE
T o

Forecasts
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Initial conditions
Limitation 2: Localised extreme rainfall events
Example of ERAS rain bomb - Kenya April-May 2024

Forecast issued 30 April OOUTC

Discharge Hydrograph (ECMWF-ENS)
1.5-yaar 2

. 4 mg

ST

T

= | Forecast issued 4 May O0OUTC
Di- \axe( | =MWF-ENS) . . i
A 63\!5 » EcuwEcTL

Sl Tyl i

o, i

- - “ T
GloFAS 3-day precipitation (ERAS interpolated, blue) Consistent severe (>20Y RP) flood signal in region
and forecasted probability of flood events (yellow, from 27 April until 6 May 2024 always at start of

red, purple) — 30 April 2024 forecast - due to initial conditions 17



Initial conditions
Limitation 2: Localised extreme rainfall events

Example of ERAS rain bomb - Kenya April - May 2024

Tuesday 30 April 2024 00 UTC ecmf 14+18 VT:Tuesday 30 April 2024 18 UTC surface Total precipita
0 5 20 75 100 12% 150 1000

Tuesday 30 April 2024 06 UTC ecmf from 146 to t47 VT:Tuesda 30Ap|202413UTC riage_Total pr
2 s 10 15 20 30 50 75 100°"°125 15P0 1000 2 5 1 1 30 50
=—=| | . =—=| | ..
40°E

Large precip total _
Known issue

> 250 mm not
seen in ‘At specific locations, ERAS
contiguous cells occasionally produces amounts
of precipitation that are
unrealistically high ... at
isolated grid-points. ... This
- aa feature was later resolved in
- & the IFS with the introduction
s of the octahedral reduced

40°E
.y i [ » -,
/ . - . w_n o 4
= \ ey "
7 - S
¥

No precipitation
peak

t  Gaussian grid., Hersbach et
= 0 al, 2020V
T

ERAS5 18-h total precipitation 30 April 0OUTC ECMWF HRES 18-h total precipitation 30 April 00UTC


https://doi.org/10.1002/qj.3803
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Initial conditions

Limitation 2: Localised extreme rainfall events
Example of extreme rainfall - Portugal

EFAS 6-hour total_,,,,

26 Jan 2025 10000 510000
18-00 UTC

5.0000 - 10.0000
10.0000 - 20.0000
20.0000 - 30.0000
30.0000 - 40.0000
40.0000 - 50.0000

] 50.0000 - 60.0000

B 60.0000 - 80.0000

M 80.0000 - 100.0000

M 100.0000 - 125.0000

M 125.0000 - 150.0000

| 150.0000 - 175.0000

B 175.0000 - 200.0000 L
. 200.0000 - 250.0000
. 250.0000 - 300.0000
. 300.0000 - 400.0000
— 60
z
@
E
ily resume - weather stations network 7
HH} «>mn g4
Jan  263an  27Jan  28Jan  29Jan 5
2
Mainland =~ Madeira islands = Azores islands o
+ 2025-01-26 20
“IPMA (24-hour total) , ,
Air temperature
[

< e
Q‘

wwwwwww

Upstream Precipitation [mm/h]
- N

1]

FS
'

w
!

simulated peak

T
Ty
%%?##w%lhmullimu

lan Feb
2025

C ECMWF-ENS 0%-100% ] ECMWF-ENS 25%-75% ECMWF-ENS 50%
WB(obs) DWD-DET ECMWF-DET
WB(ECMWF-DET) WB(DWD-DET)

3 mm/h

7

[

- 5.0

00104

o

[s1eaf] pouad uinjas Jse:

Thu23 Fri24  Sat25 Sun26 Mon27 Tue28 Wed29 Thu30  Fri31 Sat 1 Sun2 Mon3 Tued4 Wed5 Thué
Ji

Thu23 Fri24 Sat25 Sun26 Mon27 Tue28 Wed29 Thu30 Fri31 Satt  Sun2 Mon3 Tued WedS5 Thué
Jan eb

120 o

Discharge [m3/s]
z =
3

90 o

60 o

30 4

- . N
o ® =
L 1

Upstream Precipitation [mm/h]

o EFAS precip obs shows a ~200mm (>100mm in 6-hour) event causing ‘sudden’ flood

o Event present in local database (IPMA) but not confirmed by neighbouring gauges

®
L

o W o ©
PR W1

4 2-year S-year 20-year mi im
® WB(obs) ® WB(ECMWF-DET) @ WB(DWD-DET)
.
.
]
]
+¢#++%++
? ++++++++++
oo . thedl
oe® ®oy *-a.a.a.a.*.**‘_““
Fri24  Sa25 Sun26 Mon27 Tue28 Wed29 30 Fridl S s Mon3  Tu Wed 5 6
Jan Feb
2025
| ECMWF-ENS 0%-100% ] ECMWF-ENS 25%-75% ECMWF-ENS 50%
‘WB(obs) DWD-DET ECMWF-DET
WB(ECMWF-DET) WB(DWD-DET)
= 19
I i m N

Fri24  Sat25 Sun26 Mon27 Tue28 Wed29 Thu30  Fri31 Sat 1 Sun2 Mon3 Tued Wed5 Thub
Jan Feb

o Event absent from previous NWP forecasts; Flood signal only appeared in system after

d winjes 15e98104

@
+ 100
- 50.

na% Pagi

L 503
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Initial conditions

Possible solution to limitation 2: automatic QC

In-situ observations

Removal of spurious Algorithm to be
data in historical applied in real-time
database for when creating the

Temporal and spatial

consistency checks . s : o
y generating historical gris for initial

grids conditions

Joint Research Centre Data Catalogue

Home Datasets Collections About

European Commission > EU Science Hub > JRC Data Catalogue > Datasets > EMO: A high-resolution multi-variable gridded mete...

DATASET

EMO: A high-resolution multi-variable gridded meteorological data set
for Europe <

Collection: CEMS-EFAS : European Flood Awareness System »

EMO-1 v3 (expected 2025)
To be implemented for EFASv6

677 points with over 2% change in precip. after correction

Simulated river discharge forced with
original (blue) and corrected (orange) ’_

— ERADS precipitation forcing R

ERAS5 corrected
(83.31%)

ERA5 original
(16.69%)

Average precipitation after corection (% of points)

Filtering ERAS 1-cell heavy rainfall event
To be implemented for GloFASv5

Mastrantonas. Zsoter et al.. in preparation

20
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Historical records

Continental/ global
domain

Initial conditions

anwwaal precipitation sver Euro,

phot

Historical records

Reference datasets
several decades
long at similar

spatial and temporal

resolution as model

JBSP B e¥eia
PN
DD
T o

Forecasts

21
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Historical records
Limitation 3: representativity of dataset

Flood thresholds : Flood signal identification in CEMS-Flood

Algorithm run at every new forecast

River discharge
o il ensemble forecast

—— ENS median

=== ENS control

-=-- Destine (4.4 km)

—— Analysis (0-24h control-forced reanalysis)
2-year threshold

n
n
n
n
n
n
n
[ ] = 5.year threshold
: = 20-year threshold
n J N ’l ) v,‘
] ' \ ! \i
ll \ ’l \‘l
- / \\_/’ M
[ ] y ’\
y - L' / ’y
—y s ;
l’ ¢
:. —y ! [E
. - —y i/ /—\\‘_/
/
/

Extreme value analysis :

Peak discharge (m3/s)

71985 1990 1995 2000 2005 2010 2015 2020 [ . ~—_
Time = — . /
Return periods (years) - A .
Simulated historical river discharge time series : / :
: High flood event
Initial condition
simulation

Definition of flood threshold

Updated once after each new hydrological model update
22
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Historical records
Limitation 3: representativity of dataset

FIOOd th rEShOIdS Standardised difference between largest and second largest

annual maxima of EMO1 (blue: >10)
Based on simulations 1991-2017

el Eooo .
e, NN E =
. S ke é‘fro =3
P 52 =5
255

Example of
localized
precipitation
event

(D——w-’
R R L i et o abe Jad - A JIPUTE SO [PV Y DY (4 4

Example of river discharge simulation with a spurious vty
precipitation event AM1 > 10x AM2

EMO: European Meteorological Observation ool
https://data.jrc.ec.europa.eu/dataset/Obd84be4-cec8-4180-97a6- 8b3adaac4d26
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Historical records
Possible solution to limitation 3: outlier removal

7/

Circular features linked to localized precipitation outliers

300 - e
. 1

250 A

Discharge

— - N
o u o
o o o
1 1 1

50 A

od i | : Ratio of EFAS severe flood threshold
N after/before outlier removal
Blue: no change
Red: new threshold <<< original threshold
New threshold implemented in EFASv5.1

10° 10!
Average Return Interval (Year)
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Forecast uncertainty

Continental/ global
domain

Initial conditions

amwwaal precipitation swer Euru,

[,ul

|Iﬂ ]'

Historical records

Forecast
uncertainty

Consistency
reference and
forecast datasets

25



Fbif?ést uncertainty = .
Limitation 5: underestimated events '
Example of Panama Nov 2024

2 Relsonch o updee

Panama Floods Claim 11 Lives as Government g

" Defrl’zares State of Emergency : - 8 ) " é%é %] é % 41 z[; rL #ééééilé&éé&ﬁ%g
5 Nov — Activation from ), - B

Emergency Coordination
Repanse Centre ¥ . "

o o
7

sanjosé

BEORE= £ & @

6-hour OBS
- 1 Nov18-00 UTC

Weak forecasted
flood signal in
GloFAS

Precipitation, 6h (mm) @
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Forecast uncertainty

7/

Possible solution to limitation 5: ensemble forecasting

1.0 = 0 o)
: S 3
a) forecast 2021-07-12 00UTC 0.8 é 5 2
—~ Q20 HH ; |
2 S 0.6
E 051 E M § \
;:)‘ Q2 Ly I | | — \
—— reanalysis “S § §
0_ for—lecast ‘2 ‘ . 5_' | 5 0.2 \
o o -~ - ~ - ~- o~ o~ ~ 0-0
‘Drobabin‘i.‘y2 0.5 = é 21 ! i
b) exceedance probability Porsistence = 1/1 0 FasSa TS (6r~l\ -
1 TR o ) ]
: lz Distribution of weights over
e . BHTh. o> NWP models and lead time
5 6 -o. . .
N ~ for the Brier weighted
2 0. combination.
predicted events
=]
L A——— DWD stands for DWD-ICON,
T ¥ = = = = 3 3 3 &8 HRES for ECMWF-HRES, COS

for COSMO-LEPS and ENS

for ECMWEF-ENS.
Work by Casado-Rodriguez et al., in press or

cumulative weight (-)

— EUE  Brier skill score for every
COSs .
cup  Meteorological model and lead
— owb time. The reference (BSS=0) is a
model that never predicts an
event.
Blue -> probabilistic
Orange -> deterministic
1.0 DWD
HRES
COS
0.8 A1 ENS
0.6 1
0.4
0.2 - b= w 2
8 2
s 2 2
0.0 2 —
0 2 4 6 8
lead time (d) 27
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Forecast uncertainty
Possible solution to limitation 5: ensemble forecasting

00000

00000

0000000000

00000
00000

00000

Ensemble flood hydrograph weighted
according to individual model skill

Implementation: EFASv5.2 (August 2024)
S P e AL AL S B 28
Work by Casado-Rodriguez et al., in press

00000
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Conclusion _'
I” 3@&9@@@.@
S\ SIS
= S TRBrr
Continental/ Initial Historical Forecasts

global domain conditions records

Precipitation critical along the hydrological forecasting value chain
Complex requirements regarding spatial and temporal availability
Quality of observations and derived data products critical for forecasting flood events
Any improvement in precipitation quality will have direct impact on the quality of EWS for
floods
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Thank you!
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Additional slides
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Discharge [m3/s]

#EUSpace

Continuous simulation over multiple decades

Limitation 3: representativity of dataset
Trends -

ERAS has some major non-stationarity features

oot | oen * Most noticeable precipitation trends in Central Africa and western USA
River discharge * Large decrease in river discharge can lead to underestimated flood signal
- - * Large increase can lead to overestimated flood signal
5] ERA5-based thresholds will potentially be non-representative of forecast behaviour
- L e 7
L ST SO | U A NS I U N | 15 ol 8 2 \l ~J2% ,.~ A.)r Q r ”
ol 5 A v t iy ’ "{‘ ;:; }\ .'.5' Coet s
I L I <. .-;-‘ RIS > : ":.i‘j;«‘;;‘ P- -, '\;.:&_-,..’-'" ¥ 3 TN ?\’Aechnical S ECMWF
1004 | u | N L ‘ 1“1 | J hj\‘ "l : “":7\":-' .,..-,.. ;":; :.I;;._’.. 3 "'~ ¥ -...._.'“.;\,.7....." " ge? emo
\‘J U (UL .lllu U J v J l uu]‘ I'J bﬂ”‘l ‘u J IJ"\.l ulu LI‘ l U’(NU\ v ,f'." "A’ifff 22 ] T".',-' \. .\An : : ‘ .::\ j l. "» ' ' 871
| NS ". \ : 1. g -«
100000+ . . ~ /. . . e 4 e < .
i‘ ’} | “r l\ H River discharge g AN 3 :ﬁ |
it T “ﬂ : : 2]
IR s 3 e Zsoeretal,
LI uﬂ_K_uvuuv___*J_J_H_¢ﬂ__Jt'[‘_l\_ - : 72020, ECMWF
/] | i “VWMM{‘ ,ﬂ\‘ m ¥ ' Annual Overall - : N
R L 2 siope  mean Tech Jitgmo 871
I ‘],\ VI I ‘ ‘ . . . :
" M Y | NJI”J‘H\Wu‘“nn'[ldl\rﬂhlwh ~ Precipitation T= (10*5) / M
20000+ ”w Wi M 04 0.2 -0.1 -0.05 -0.025 0.025 0.05 01 02 0.4
L IIa | L [ .

BESESSESSE BB FBSESFEFE B FEEFE S S B S SS 5 F S S S S S5ScS5S In 10 years

in 10 years
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F_ore_ca§t uncertainty Change in flood threshold value between weekl
Limitation 4: long-range forecast drifts and week 6

FIOOd th reShOId consistency Needs of range-dependent flood threshold

G8814 Brandyl nad labem (CZ) 50.175 14.675 13135 km2 ) L] (]

o 9 e o o
X wd? oCEEL A single threshold (ERA-5 or ¢ ) e ¢ %
® .." L iy .-o...'.. OBS-based) will not always be o o 80 .
g 8 s e °  representative of the forecast! %007 o *e 2
(4]
GZOTO Volta Blanche A Wayen (BFA) 12.375 -1.075 21251 km2 | g . L]
3500 ...
o P
222000‘ .
1500 G1451 Cullyamurra Water Hole (AUS) -27.675 140.825 224126 km2
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The problem

Kenya, 2024/04/20

ERA5 (~31 km resolution), daily precip.
1/ © 14 ‘5 1 0 0

At specific locations, ERA5 occasionally
produces amounts of precipitation that are
unrealistically high .. at isolated grid-
points. ... This feature was later resolved in the
° @ @3 ‘O 16 @2 1 IFS with the introduction of the octahedral

25 (15 @9 7 4 1b reduced Gaussian grid., Hersbach et al, 20201
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https://doi.org/10.1002/qj.3803
https://www.ecmwf.int/en/elibrary/80059-new-grid-ifs
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Initial conditions
Limitation 2: spurious rainfall events
Europe - QC of extreme rainfall

large
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o Another very
observation
huge flood

o Very sparse observation
network

o Subsequently, very
large Impact radius of
the error in the EFAS
meteo input map
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Full domain

Limitation 1: Lack of in-situ measurements
Need for extrapolation (Ukraine war)

Raingauge stations (circles) and
interpolated precipitation
(backgrognd) (CEMS-Flood Meteo)

ZAPOROZH'YE AIRPORT (34601): 175.0 mm.

i A ‘ 2023

5 )\ 1. PR .," J
] ; SOV v

Wrong EFAS flood impact | ﬁ ’j £ -
(yellow/ orange regions) due - Sy E\iw
to simulated snow melt EFAS, @March(2023

Single erroneous
record on 9 March
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Use of NWP data from DWD Icon to compensate for lack
of precip data from Ukraine (equivalent to 3374 stations)

https://european-flood.emergency.copernicus.eu/en/news/cems-mdcc-integrated-nwp-data-
dwds-icon-model-cover-data-gaps-ukraine-during-war



" Emerge
#EUSpace (/A i,

Forecast quality
Limitation 5: missed event
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Limited flood forecast signal

Forecast quality
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Thank you
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