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What is natESM?

A nationalinitiative to
integrate and advance Earth
system modeling in Germany
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unique?

Sprint-based collaboration
between scientists and RSEs

Development of open,
sustainable infrastructure for
model coupling and simulation
workflows

Strategic coordination to pool
national resources and
enhance international visibility
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What is natESM?

A national initiative to
integrate and advance Earth

system modeling in Germany

Aims to develop a modular,
future-proof, and
community-driven ESM
system

Joint effort of research
institutions, public
authorities, and universities

What makes natESM
unique?

Sprint-based collaboration
between scientists and RSEs

Development of open,
sustainable infrastructure for
model coupling and simulation
workflows

Strategic coordination to pool
national resources and
enhance international visibility

How to get involved?

Apply fora sprint—upto 6
months of technical
support by RSEs

Join trainings —e.g., on Earth
system components or
software engineering

Register your model
components & participate
in workshops

More info: nat-esm.de



https://www.nat-esm.de/
https://www.nat-esm.de/
https://www.nat-esm.de/
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Main natESM structure

Steering committee and process
coordinator

= Define strategy, governance, basic
configurations, working groups

=  Members represent core components and
their institutional responsibility

=  Composed of community members



Main natESM structure

Steering committee and process
coordinator

= Define strategy, governance, basic
configurations, working groups

=  Members represent core components and
their institutional responsibility

=  Composed of community members

RSE support team

=  Conducts and organizes sprints together
with applicants

Wilton Sergey Aparna Aleks
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Sprint check
(prerequisite)

* | ow-threshold and informal

* Open discussions regarding
goals and timeline between
potential applicants and RSEs

* Adjustments and alignment

~2 weeks

© J
Mattermost
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atESM

Sprint check ) o )
. Sprint application + evaluation
(prerequisite)
* Low-threshold and informal * Formal request for support by applicant
* Open discussions regarding * Registers important model and sprint
goals and timeline between information
potential applicants and RSEs * Technical and scientific evaluation by
* Adjustments and alignment support team and steering group
~2 weeks ~6 weeks

© J
Mattermost



The sprint concept

Characteristics

" Goal-oriented

" Up to 6 months
" Flexible timeline
" Kick-off meetings
" Status meetings

" Weekly sprint-team
meetings

® Mattermost
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The sprint concept %J/

Characteristics Goals of completed sprints

" Goal-oriented
. Parallelization and

. Up to 6 months software engineering
" Flexible timeline
FESOM
" Kick-off meetings oce
" Status meetings o Parflow
" Weekly sprint-team MESSy
. mHM

meetings PALM

® Mattermost eCLM QUINCY
ICON-Art
_ MESSy
Coupling and PDAF GPU porting and

integration

infrastructure .
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The sprint concept %’ ggfiEsM
Characteristics Goals of completed sprints Outcomes
" Goal-oriented . " Open source
= Up to 6 months coftwars enginaoring = Usability

" Flexible timeline " Maintainability

FESOM

" Kick-off meetings S NOCe " Documentation
® Status meetings o Parflow " Technical
" Weekly sprint-team MESSy Improvements
. mHM .
meetings PALM " Fit for re-use
" Mattermost eCLM SEINER " Empowers scientists
vessy (CONAR to continue
Coupling and PDAF GPU porting and

integration

infrastructure .



Main natESM structure

Steering committee and process
coordinator

Define strategy, governance, basic
configurations, working groups

Members represent core components and
their institutional responsibility

Composed of community members

RSE support team

Conducts and organizes sprints together
with applicants

atESM
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Main natESM structure

Steering committee and process
coordinator

Define strategy, governance, basic
configurations, working groups

Members represent core components and
their institutional responsibility

Composed of community members
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RSE support team

Conducts and organizes sprints together
with applicants

Quality control
Manages Git repositories

Gives advice and help for working groups
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Main natESM structure

Steering committee and process
coordinator

Define strategy, governance, basic
configurations, working groups

Members represent core components and
their institutional responsibility

Composed of community members

atESM

RSE support team

Conducts and organizes sprints together
with applicants

Quality control
Manages Git repositories
Gives advice and help for working groups

Integrates components of the full ESM
system

15



Components and responsibilities

Core

Fundamental models for
basic Earth system modeling.
It's natESM'’s responsibility to
seamlessly integrate core
components into natESM system.
Currently: ICON-A, FESOM, ICON-O
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basic Earth system modeling.
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seamlessly integrate core

components into natESM system.

Currently: ICON-A, FESOM, ICON-O

Extended Core

Comprehensive models for Earth-
system interactions. It's natESM'’s
responsibility to seamlessly
integrate extended-core
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Currently: ICON-ART
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Tools and interfaces that connect core and
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Impact

Specialized models enabling one-
way interactions within the
system. natESM assists with their
integration to expand the
modeling system'’s reach and
functionality.

Currently: None



Components and responsibilities

Core

Fundamental models for
basic Earth system modeling.
It's natESM'’s responsibility to

seamlessly integrate core

components into natESM system.
Currently: ICON-A, FESOM, ICON-O

Extended Core

Comprehensive models for Earth-
system interactions. It's natESM'’s
responsibility to seamlessly
integrate extended-core
components into natESM system.
Currently: ICON-ART

Infrastructure

Tools and interfaces that connect core and

extended core components, ensuring
seamless functionality. It's natESM'’s

responsibility to oversee integration of

these components into the system.
Currently: YAC, Comin

Impact

Specialized models enabling one-
way interactions within the
system. natESM assists with their
integration to expand the
modeling system'’s reach and
functionality.

Currently: None

Optional

Community-suggested models
for future integration, visible for
exploration but not part of the
main system. These can become
extended core components if
they meet our acceptance
criteria as outlined in the
natESM strategy.
Currently: 46 (30 with more details)



- _natESM
Main natESM structure
Steering committee and process RSE support team
coordinator : :
=  Conducts and organizes sprints together

= Define strategy, governance, basic with applicants

configurations, working groups =  Quality control
= Members represent core components and = Manages Git repositories

their institutional responsibility =  Gives advice and help for working groups
= Composed of community members = |ntegrates components of the full ESM

system

Community

= Volunteers for cooperation in working groups, makes their models available for rest of community,
defines focus workshops, and applies for sprints

21
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Community

—> Anyone with interest in natESM

—> Appreciate user-friendly nature of future natESM capability

T A Y&

Initiate Shaping Showcase Apply for
working groups workshops models sprints

Yo Yot Yoot Yo
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= Continue our sprint-based collaboration model,
= Expand itto Machine Learning (ML) methods,

= Facilitate access to well-defined model configurations, developed and maintained by the
community
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= Continue our sprint-based collaboration model,
= Expand it to Machine Learning (ML) methods,

= Facilitate access to well-defined model configurations, developed and maintained by the
community

1. Century-scale ensembles
Climate change, CMIP, IPCC, decadal predictions
Atmosphere, ocean, and carbon cycle

2. Millennial-scale ensembles Century_scate
Paleo-climate, long-term futures, education hsembles
Atmosphere, ocean, carbon cycle, ice sheets, solid Earth

Air ~quality

' s'mulat'ons

3. Air-quality simulations
Chemistry, aerosols, near-surface pollution

Atmosphere chemistry/aerosol (+ ocean optional) Ultra-hig,
g ~res

oluy
s“"“latlo tion

4. Kilometer-scale-resolution simulations
Realistic circulation, extremes, km-scale atmosphere & ocean
Atmosphere (10 km), ocean (5 km), no deep-convection, cloud, and eddy
parameterization

EnSemble S

Mulqt;
Over m‘"e lons

hhiq
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Phase 2 (September 2025 to August 2029)

= Continue our sprint-based collaboration model,
= Expand itto Machine Learning (ML) methods,

= Facilitate access to well-defined model configurations, developed and maintained by the
community

= 2 additional RSE positions at DKRZ to better support model adaptation, streamline workflows,
and deliver even more robust technical services to the ESM community.

= 48 months of adapting models to future HPC systems, deepening collaboration, and building a
modular, scalable, and sustainable national ESM framework for research, education, and
operations
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Phase 2 (September 2025 to August 2029)

= Continue our sprint-based collaboration model,
= Expand itto Machine Learning (ML) methods,

= Facilitate access to well-defined model configurations, developed and maintained by the
community

= 2 additional RSE positions at DKRZ to better support model adaptation, streamline workflows,
and deliver even more robust technical services to the ESM community.

= 48 months of adapting models to future HPC systems, deepening collaboration, and building a
modular, scalable, and sustainable national ESM framework for research, education, and
operations

Key task: develop long-term funding strategy for RSE support at DKRZ.

We want to ensure that this critical service for the ESM community continues well
beyond the project lifetime —reliably, visibly, and sustainably. This will require broad
community involvement and institutional commitment .
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