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ICON-Seamless

ICON-Seamless =
Model and Data Assimilation for

v" Numerical Weather Prediction (NWP)

v Climate Prediction (Seasonal, Decadal)

v Climate Projections

= One consistent model including
Atmosphere (ICON-NWP), Ocean (ICON-O),
Land (ICON-Land), ICON-ART

= Configurations for different application scenarios well
balanced and compatible

Karlsraher Instizut fur Technologie KLIMARECHENZENTRUM

: _ Deutscher Wetterdienst g :\‘(IT @ DKRZ
flr Meteorologie Wetter und Klima aus einer Hand N7y DEUTSCHES

Time Line / Milestones

ICON-Seamless experimental versions
by 2022

Seasonal and Decadal Prediction pre-
operational
by 2024

Unified ICON-Land for NWP and climate time
scales experimental version in 2025

CMIP7
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* Pushing

AWI-CM/ESM in CMIP7

the boundaries for coupled atmosphere-land-ocean-sea ice modeling (AWI-

CM3: OpenlFS FESOM2) regarding resolution

* Pushing

the boundaries for earth system modeling (AWI-ESM) regarding components:

ice shelf cavities, ice sheets, ocean biogeochemistry, high resolution focused on polar

regions

* AWI-CM-HR: DECK, ScenarioMIP, PAMIP
* AWI-ESM-MR: DECK, ScenarioMIP, PMIP
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Envisaged CMIP7 ocean
resolution AWI-CM-HR:

13 Mio. surface nodes;
atmosphere resolution: 30 km
5 SYPD possible
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Ongoing CMIP6 activities

EMAC

coupled atmosphere — ocean system

with interactive atmospheric chemistry

& aerosol

e major update of the radiation
infrastructure

e new PSrad scheme

e improvement in CH, forcing

e retuning

e redo CMIP6 simulations with
improved model

Atmosphere

Max-Planck-Institut
fur Biogeochemie

&
CMIP7

Development of an EMAC successor
based on the ICON/MeSSy system

New ERC synergy grant (V. Eyring, M.
Reichstein): Physics-aware machine
learning based Earth system. modelling

e USIMILE

HYBRID ..................... T T
ICON/ML Ecosystem atmosphere flux
> 4 :

https://www.usmile-erc.eu/
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GEOMAR

EU H2020 NextGEMS

e two prototype storm-
resolving ESMs (ICON-A/O,
FESOM, and IFS from
ECMWE)

e produce multi-decadal
projections of future climate
change.

AWI-CM-XR: OpenlFS/FESOM:

globally 3-4 km atm./ocean

ICON-ESM: ICON-A/ICON-O:
ICON @ 80km and Skm globally 2.5-5 km atm./ocean
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Earth System [
Models for
the future A3
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connecting Earth system modelling to society

Societal choices, mitigation strategies:
GDP, Population, Technology,
mitigation measures,

carbon—c‘iw)ude removal, ... Emissions:

|
| socio-economic

pathways |
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MITIGATION
|

Stakeholder
engagement &
dialogue

Scenarjo
| generation
process

) Anthropogenic GHG and
Defining shared  aerrosol emissions, landuse patterns

Concentrations:
GHG concentrations,
ahd aerosol loadings.

Core Theme 3 (CT3):
Connecting with IAMs
Improving ESM-IAM linkages (WP10)

Climate Projections

Improve reduced complexity climate models (WP11+12)

Assessment of resilient climate action (WP13)

Calibration /
I Emulatio

Core Theme 1 (CT1):

WGl

PHYSICAL SCIENCE

|
em Models
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ESM2025: Earth System Models for the Future

informing an effective operationalisation of the Paris Agreement

Geophysical impacts, constraints
(wildfire modelling, ‘water and nutrients
scarcity, heatwave, loss of productivityetc.)

Improved Earth system
processes in ESMs

Core Theme 2 (CT2):
Enabling and exploring
Earth system couplings

Atmosphere (WP1)
Land (WP2), Ocean (WP3)

Methane cycle (WP4+-5), Nitrogen cycle (WP6+7)

Dynamical ice sheets (WP8-+9)
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Species-level and Human impacts
(incl. infectious diseases, heat stress,
species distributions )
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Geophysical
Impact Models

SOCIETY

Generating impact through:
- informing effective policies
- outreach and education

Core Theme 4 (CT4): Outreach,

knowledge exchange and management
Operationalisation of the Paris Agreement (WP14)
Education & Vocational training (WP15)

Project and data management (WP16)

Ethics requirements (WP17)

MAX PLANCK INSTITUTE
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EU H2020 ESM2025
* Improving processes

realism in ESMs (ICON-
ESM)

e Enabling and exploring
new couplings between
Earth system components

e Connecting with IAMs

e Applications: e.g.,
operationalisation of the
Paris Agreement



