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Numerical modelling at DWD:
Operational status and selected R&D activities

Department of Meteorological Analysis & Modelling, Business area Research & Development

Operational NWP GLORI Digital twin
Nontydroatatic || o ARt O e scals || Convesiive Scale 4 » global-to-regional short-range high resolution Digital Twin
Det 13 km Resolution Det 6.5 km Resolution || Det 2 km Resolution Det 2 km Resolution * based on the predICtIOH Capablllty ICON earth SyStem mOdeI and the
EIZDOSI;?eIrm Resolution EEE\}; km Resolution gglse\?elrm Resolution gglse\?elrm Resolution Data ASSImIIatlon C0d|ng Environment DACE
40 member 40 member 40/20 member 40/20 member * CO nfl g U rab l € and on _d eman d global storm-resolving (~3km)
Analysis every 3h Analysis every 3h Analysis every 1h Analysis every 1h * Tri_lateral Cooperation Of met SerViceS B
ENVAR + LETKF ENVAR + LETKF KENDA: 4D-LETKF KENDA: 4D-LETKF from Germany’ Italy’ Switzerland
Forecasts Forecasts Forecasts Forecasts * Enhanced high-reSOIUtion DA Wlth
120h: 06,18 UTC ihos00 15200t || 2avte [T frequent updates
R (.e.g. OPERA, radial winds,

A B 3D radar reflectivities data,
crowd-sourced data, remote sensing)
* Improved parametrization including urban rkeg'onal'
Mm-ScCale

parametrization, groundwater flow & coupling

10+

(down to 500 m)

CANADA

- FRANCE

(ParFlow)
Earth System Modelling at the Weather Scale: ESM-W
WMO yeriﬁcation against SYNOP . . .
Time series of RMSE for the northern Valid-ime: 12UTC C cooperation of DWD and the GeolnfoDienst of _German army
hemisphere by a selection of global models. 3.2 ] « develop a coupled ocean-atmosphere forecasting system based on ICON-O for
A: Temperature at 850hPa for 24 hrs fcst. 2afbf e e the ocean model and ICON-NWP for the atmosphere

| & ';'.lll'u o I # IR . . . .
B: horizontal wind at 500hPa for 120 hrs fest. 3. L, }Q ,-f \o\:ﬁ S| I EdawooM * Includes a atmosphere-ocean data assimilation
. = A P Al RNV ARN - GERMANY ..
C: 2 meter temperature for 48 firs fcst. 2o / xyN 1Y . - development of a limited area model ICON-O-LAM
Ul gllesel i e Iei Is el peslienog o — 4 + refinement integrated into the global ocean model ICON-O-Zoom
within the top group of 14 centres with global B B SPT S-S P R
mOdGIS. FLQ' rl'g qu f}p q’d;;?z q'ﬁl rﬁﬁ, Q’Q’L ) Timeseries of Temperature at (-100.21, 0.11)
[ ICON-NWP SAEER ] S
Atmospheric Data Assimilation 24.0 v\ " _/j »\ L
SINFONY RUC “ ; il \ 5 i
»+  NWP component of the Seamless INtegrated FOrecastiNg sYstem  SINF@®NY [ YAC ] - M il \Y, A ,“ .
« operational since 10 July 2024 | i s bl N NN /
 hourly analyses and forecasts for 14 hrs with short data cut-off of 15 minutes [ ICON-O DACE-O ] j - N .
 forecast completed after 35-40 minutes Ocean Data Assimilation 5 5 5 o g o
« Two-moment microphysics to the benefit of radar reflectivity forecasts GeolnfoDienst BW, DWD + partners from SSAF Ocean forecast form a 1-year
MPI-M, Uni HH, NCAR, CMCC, BSH etc. | Climate Ocean Data] data assimilation cycle to analyses
Assimilation
Sl N F » N - combined products »Best of both worlds* ICON-DREAM Dual-Resolution Reanalysis

* Globally deterministic at 13km and 20 ensemble members at 40 km
 EU-nest with a deterministic run at 6.5 km and a 20km EPS
t, = etload ime  The reanalyses are split in 4 streams that are initialized from the ERAS

SYNOP

NWV-ENS (hourly updated forecasts)

RMS RMS_O_F WINDTEMP RMS_O_A

ICON-ART EPS SXp_100T7, 12007 W’2°2°2°"8:°° o1 | —mer] | HrH 'M',‘ I | 3
Lot S Bl ettt — | i :
* |[CON-ART determinstic run and 10 members - _—————— L
e |CON-Art 3D-VAR/EnVar 2 et
. 45°N 0.06 1
« 26km global with 13 km ART-NEST "
« operational since 24 November 2023 N C | A | o
teoN | = o
0° —I 0;'% 6"9 Q'ILQ 0"9’ 0""’]’ 0"1:5 0'\'% 0'\9 0:"0 0"‘*\’ c’vﬂ 0"‘?’
30°W 15°W 0° 15°E 30°E 45°E 60°E ’ ’ ’ "’ "’ ’ ’ ” "’ ’ ” ’
: RMSE (left) and bias (right) vs. SYNOP RMSE (top) and bias (bottom) vs.
Example forecast of mineral dust
Ogﬁ e enth at - Ok b Ove”groun ; of 15 years of ICON-DREAM for the TEMP of 4 years of ICON-DREAM for
analysis (red) and first guess (black) the analysis (right) and first guess (left)

AICON

* Al based Model AICON technically running

« development started in 10/2023

* Al-VAR: Al Based Data Assimilation Concept Demonstrator
(Keller & Potthast: https://doi.org/10.48550/arXiv.2406.00390)
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 Envisaged configuration: start from operational
ICON-D2 analysis and spawn two nested domains
(1 km, 500 m)

« Good first test results
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