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The objectives, among others:

1)
2)

3)
4)
5)

Pan-European observation processing for verification, post-
processing and data fusion

Configurable, flexible, scalable, and integrated workflows with
hectometric resolution weather and impact models

Load on energy efficient supercomputer platforms (EuroHPC)
Value demonstration

Focussed output streams with hypercube selection

Benedikt Strajnar (ARSO)
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Jean Wurtz (Météo France) and Natalie Theeuwes, (KNMI)
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THE EXTREMES DT : A MAGNIFYING GLASS AT EXTREME WEA E|

w

GEOBAL. . DETECTION/ REGIONAL

TRIGGERING

Global and daily monitoring of extreme On-Demand regional simulations Impact-sector models:
weather 2 days ahead at 750m to 500m Forecast evaluation for societal
4 days ahead at 4.4km impacts
Arome
IFS- Harmonie-Arome
NEMO Alaro
!A D% @ ;ééH %‘?;C‘.ZLE;:‘.HE’?AL
5t

Nerometeorlogis
- =% RIVM
€0 ere
I



First comprehensive evaluation of a global km-scale weather forecast

DestinE vs HRES (15 dates)
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... but higher resolution is beneficial for TC
prediction and orographic precipitation

(e.g. Storm Alex, 24h precipitation, VT 2020-

10-01, Step 72)

Medicanes and tropical cyclones
(e.g. TC Idalia, init 2023-08-28)
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DestinE On-Demand Extremes (DE_330_MF) digital twin
map of partner countries
Participant Countries and agencies

@ sweden 7] Spain @ Slovenia @ Slovakia @ Portugal @ Poland [ Netherlands @ Lithuania @ Latvia
@ ireland @ Iceland @ Hungary [ Finland [} Estonia @ Denmark @ Czech Republic [/ Croatia
@ Bulgaria @ Belgium @ Austria @ France @ Norway
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Service. Otherwise Blue when only the NHMS is a partner.
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Running daily the Global DT and selected extreme events in the DEODE

Running daily the first global medium-range ... and verifying jointly extreme events in the two
forecasts at less than 5km in near real-time e e e e e components of the DT
and pushing diagnostics to ecCharts.... = :
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Floodings in 2021, Vesdre, Belgium, state of the art:

1.3-km resolution forecast

ao13 precipitation OBS precipitation ar13 precipitation ao40 precipitation
20210714 1-12h cumulated 20210714 1=12h cumulated 20210714 1-12h cumulated 20210714 1-12h cumulated

12h in advance

12h in advance 12h in advance

National Meteorological Services depend on state-of-the-art NWP systems.
In 2021 RMI used this configuration of the AROME model at a resolution of 1.3 km
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Added value of the sub-km scale in the On-Demand DT
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2018 Aude case : Precipitation patterns and maxima are much better represented with
the LAM DT at 500m resolution thanks to higher resolution and more realistic

microphysical scheme
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http://drive.google.com/file/d/1ESFxfKBjihMyUu7PU8ZfR5BnhiVmuOZa/view
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Successful integration of impact-sector models in the On-Demand DT

eenergy — ‘ Floods ——
lested in DT = ]
L 9 national hydrology

models + E-HYPE
Floods in Slovakia, 2021-05-17

Air quality

6 atmospheric chemistry models
Ozone pollution in Benelux, 2018-
07-25

Storm Eunice
in North Europe,
2022-02-18
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End-to-end demonstration : predicting wind power during storm Eunice
Feb 6th, 2022 : Belgian offshore wind farms generated 94,400 MWh and set a record!

Feb 18th 2022 : Storm Eunice, one of the strongest in 30 years, led to good production
but not as good as the mark set a few days before... why?

. this situation would have
been successfully predicted by
the prototype Extremes DT!

< ECMWF



End-to-end demonstration : predicting wind power during storm Eunice
Feb 6th, 2022 : Belgian offshore wind farms generated 94,400 MWh and set a record!

Feb 18th 2022 : Storm Eunice, one of the strongest in 30 years, led to good production
but not as good as the mark set a few days before... why?

Verification of

impact specific
variables

< ECMWF
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End-to-end demonstration : predicting wind power during storm Eunice

Trig_gerin information (priorii\"y) Every day extreme detection diagnostics. Alerts for:
) P @ total precipitation
. A% ' High ® CAPE shear

® 10m-wind gust

ECMWEF - ENS Detection - Triggering
Global DT e d On-Demand DT LUMI

Medium

}

: . Verification of :
o ' Low : e Run impact sector
e : 1/ impact specific
L ; model
variables

10m day max wind gust, base time 2022-02-16 00Z, VT 2022-02-18 (Step 48-
72)

< EeTbT
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End-to-end demonstration : predicting wind power during storm Eunice

30

2022-02-17 +00:05 UTC

Uroom (M s71)

100m wind speed, base time 2022-02-17 00Z, lead time T+0 to T+48

< EeTbT

ECMWEF - ENS

Global DT

Verification of
impact specific
variables

Detection - Triggering

e 4 On-Demand DT LUMI

Run impact sector
model



http://drive.google.com/file/d/1Il3IVKJxaaj5SHE9H1o9eHhk0IXjXXjc/view
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End-to-end demonstration : predicting wind power during storm Eunice

L-2022021700

35— Aos
— ALARO_750_LUMI
—— HARMONIE_AROME_750_WFP
30 4 oss
25
3 o
10 ;
) ; ECMWF - ENS Detection - Triggering
00:00 12:00 00:00 12:00 00:00 12:00

17-Feb 18-Feb 19-Feb

wind speed (m/s)
N
S

BOZ - 2022021700

100
80 Global DT e d On-Demand DT LUMI
g 6
(=%
E 40
E Verification of .
. o Run impact sector
0 os impact specific
—— ALARO_750_LUMI . mOdel
—— HARMONIE_AROME_750_WFP Va rlabIeS
0 — OBS
00:00 12:00 00:00 12:00 00:00 12:00
17-Feb 18-Feb 19-Feb

7 ECIVIV Fbase time 2022-02-17 00, lead time T+0 to T+60



Funded by

the European Union D @StiNAtion Earth .cenenar, SECMWF esa @ EUMETSAT

HYDROLOGEXTREME FLOODS |[==*

Complementing the capacity to forecast and prepare for
extreme flood events, supporting the NMHSs for their
warnings.

Gavle, Sweden
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— Research units, closely lnked to national operational flood forecasting
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Request-Trigger-File

AQ-Request-File

Containing information on grid,
time and an id-value.

Runinfo

SILAM Normal 03
.07.2018 15:00

CMAQ Normal 03
.07.2018 15:00

WRFCHEM Normal 03
.07.2018 15:00

request_id, Day0,
DayN, lon_0, lat_0,
lat_1, nx, ny

AQ-Triggering algorithm
automatically configures
domain and time.

grid_template_case.nc

Template file containing
grid and time info.

NwWpP
available?

ANTHRO- NWP ‘
missions data ‘

—— CAMS Regional

CHIMERE Normal 03
.07.2018 15:00 "y |25/07.2048 15:00

LOTUS Normal 03
.07.2018 15:00

25 e
§ 3=
ge- R — AQ-Model AQ-Model || Includes:
g postprocessing (in the DT) (running locally) |
" Use template file for run | | Download input data : ig‘;{'}?g::::r:a:f data
24.07.2018 25.07.2018 %07 201! 27.07.2018 ) and use as template for | jand template, run AQ Postprocessing of output
Post - output files. model locally, upload - rosip 9 P!
) (?S processing output data on LUMI.
3-day CAMS-REG daily max 03 for Trigger Log

Used for status check

I

User notification

AQ-Model Trigger Log

Gheck status of triggered AQ
models. If successful, move NORMAL
If successful, results output files to central location. Mooz
are returned
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Destination Earth seen from the perspective of the RMI

e Destination Earth is boosting our joint development with ECMWF
and international partners.

e It provides direct access and experience on EuroHPC machines,
including new technologies; GPUSs.

e It will increase awareness to extreme cases (triggering). This has
to be developed in cooperation with our weather office (and of the
partner Met Services).

e Creates a platform for developing applications, see e.g wind
energy. But others will follow on air pollution, hydrology, heat
waves and urban effects... This will help to extend our national
weather service portfolio.
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