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Seamless Prediction @ DWD Pear ant i s st Hane E

for probabilistic seamless warnings and forecasts at very
short time and space scales (SINFONY)

for reliable and affordable renewable energy
as a leading meteorological provider for aviation in Europe

for an Integrated Greenhouse Gas Monitoring System in
support of UNFCCC reporting

for reliable assessment of seasonal,
decadal and long-term climate trends

for climate services in DAS & GFCS
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CONSORTIUM FOR SMALL SCALE MODELING
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Max-Planck-Institut
fir Meteorologie

KIT

Karlsruhe Institute of Technology
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Max-Planck-Institut _
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The ICON Modelling Frameweork = an exeiting
_ opportunity for research and operations
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http://hdcp2.zmaw.de/
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Important ICON-A (atmosphere) design features

Unified modelling system for NWP and climate prediction / projection in
order to bundle knowledge and to maximize synergy

Nonhydrostatic dynamical core to enable seamless prediction

Mass conservation, mass consistent tracer advection
Up-to-date physics packages, e.g. RRTM, tile approach
Global and limited area mode; one-way and two nesting options

Shallow and deep atmosphere options

Scalability and efficiency on O(104+) cores; hybrid MPI / OpenMP
parallelization
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ICON ~ 445.000 DACE ~ 425.000

121 f6564

m Dynamical core atmosphere
M Physical parameterizations
¥ Land model

W Ocean model

M Tracer handling, e.g.
advection

= ART (aerosols and reactive
trace gases)

¥ Infrastructure (1/0, memory
management, parallelization)

= Python code

XML code (for ART)

Global / regional seamless ICON-Modelling Framework
and DACE: EnVar & LETKF assimilation code
Logical lines (code statements) as of August 2018
Estimated cost of code development for ICON (2004-2018: 2500 PM)
Based on the Constructive Cost Model (COCOMO)
Estimated cost of ICON code development: 12 Mill. Euro

% National Modelling Strategy September 2018 6




Verification of global forecasting systems against radiosonde
observations for the northern hemisphere 2015 to 2018
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WMO verification against observations
lead-time: 24h
valid-time: 12UTC
level: 850hPa

EnVar

nhem

ainpeladws]

p5ads PUIM

0.14-

Alpiuny "1y

2018

2017 2018
Date

WMO verification against observations
lead-time: 48h

valid-time: 12UTC
level: 850nPa EnVar

nhem

aimeladws |

paads puim

0.20-
m)

0.18- 2
ac
=
El
o
1=

0.16-

0.14-

2015 2016 2017 2018

Date

ECMWF
NCEP
JMA
DWD

National Modelling Strategy September 2018 7



The operational NWP system of DWD in 2018
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Deterministic and probastic analyses and forecasts on global and regional scales
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Climate forecasts and proj

ections
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Monthly Outlook

user tailored
climate services
based on monthly
forecasts from
ECMWF

Seasonal

forecasts

routine provision of
seasonal forecasts
with German
Climate Forecast
System (GCFS) in

Decadal forecasts

BMBF research
project MiKlip Il
until Oct 2019,
routine provision of
global decadal

Climate
projections
contribution to
(global) CMIP6 &
(regional) CORDEX
in collaboration
with DKRZ and

collaboration with climate forecasts MPI-M & CLM-
Universitat from 2020 Community
Hamburg, MPI-M,
C3S
. . 'S
r o ey (CENN
s ECMWF CERDEX
Max-Planck-Institut - €
@ flir Meteorologie \ )
.

(Lopemicus C .
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Data Assimilation / Regional Reanalysis
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Hans-Ertel-Zentrum A
fur Wetterforschung J’f i /E ‘I “
Ses UNIVERSITAT ELITYIN

135 million
observations 4,7 million used / day

received / day (after QC, thinning)
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Emergency Response / Environmental Prediction System E

ICON-ART for global and regional dispersion of mineral dust,

volcanic ash, radioactive particles and pollen.

, + ,03h ICON-ART
J0°N -
45°N
GooN i
15°N - -
00
30°W 15°W 0° 15°E 30°E 45°E 60°E
Niederschlag in mm: *0.01 -1 5 10 » 20 30

Forecast of the dispersion of mineral dust forecast (AOD 550 nm; _ 11—
alll @

National Modelling Strategy September 2018 11




Future additional ICON application modes at DWD E

= |CON-LAM replacing COSMO-D2 as regional forecasting system
= Long range (one-month) forecasts

= Seasonal (up to three months) forecasts (currently based on ECHAMG6
and MPI-OM)

= Decadal prediction (currently based on ECHAMG6 and MPI-OM)
= Climate projections
= [ntegrated greenhouse gas monitoring system (ITMS for ICOS)

= Regional re-analyses (atmosphere only and coupled)
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Examples of research projects and partners E

= Further development of the ICON Modelling Framework together with
MPI-M, KIT and DKRZ

CONSORTIUM FOR SMALL SCALE MODELING

= Migration ofe. SMO°® and B B odeling Commniy

to ICON-LAM (Limited Area Mode o ICON

Climate Limited-area

= Adapt ICON to emerging and future hardware architectures while

addressing the issue of performance portability r "1 ST

Flatform for Advanced Scientific Computing

= Hans Ertel Centre: °\J{.” rbiad B
ans- el-Zenirum

@ fur Wetterforschung

Data Assimilation @ LMU; Reanalysis @ Uni Bonn / Kdln; Model
Development @ MPI-M/Uni Hamburg & Uni Frankfurt

= and many more .......
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COSMO’ COSMO_CLM and ICON Deutscher Wetterdienst
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ICON Modelling Framework

‘ CONSORTIUM FOR SMALL SCALE MODELING

.....

CLM-Community WORLD CLM-Community EUROPE

Algeria: 1 !

Arab. Emirate: 1 - | ko
Brazil: 2 i

China: 2

Egypt: 1
India: 1
Iran: 3
Israel: 2 Germany: 24 ol Neusssiond
Mexico: 2 Greece: 2
Pakistan: 1 Ireland: 1 il
Nigeria: 2 {
Russia: 2 Italy: 2 sudlicher
Saudi Arabia: 1 Norway 2
Senegal: 2 Sweden 1 ANTARKTIS
South Korea: 1 Switzerland: 3
Tanzania: 1
USA: 2 Turkey: 2
Venezuela: 1 UK: 1
Vietnam: 1 Ukraine: 1

Zimbabwe 1
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Seamless Prediction @ DWD
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