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OptimESM

The primary goal of OptimESM is to develop the next generation of ESMs,
bringing together increased model resolution and process realism, and to
deliver long-term climate projections that better support policy and societal
needs, providing guidance on regional climate change at different levels of
global warming, the risk of abrupt Earth system changes at these warming

levels and the regional impacts arising from such events.



rs . . ‘?
£ Motivation '%

*
* K

Need full Earth System Models: carbon cycle OptimESM
Interactions and feedbacks between Earth system components

Carbon cycle
Tipping points/ abrupt changes
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Need high resolution:

Clouds and interaction with radiation
Extremes

Small scale processes and complex topography




Concept
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Model Complexity

OptimESM/CMIP7 models

Upgrade in process representation
with repect to CMIP6

Upgrade in process representation
with repect to CMIP6
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Post-CMIP6 models
Upgrade in process representation
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Increased resolution

Improved process representation
Improved calibration and spin-up
Advanced numerical schemes
Machine learning-based algorithms
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New Emission and Land-Use Scenarios

New scenarios w/ and w/o
overshoot
(2020-2100)

Shared Socioeconomic Pathways

Narratives

Technological
development

Food and energy
demand

Non-climate policies
Trade liberalization
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Dietrich et al. (2019), Baumstark et al (2017), Bauer et al. (2020)

Harmonization and Gridding of
emissions and land-use
(CMIP6-like)
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Extended scenarios until 2300

A  Global warming relative to preindustrial levels (°C)
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ERA-5 (input)

CERRA (ground truth)

Low-res (0.25°) | High-res (5.5 km)

e Air temperature and precipitation
e Training period: 1985-2012
e Validation period: 2013-2020
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Expected key results

NEW EMISSION
SCENARIOS
NEW CLIMATE
NEXT S PROJECTIONS
GENERATION
ESMs — i__
\ NEW ML
POLICY BRIEFS DOWNSCALLING
& INSIGHTS . METHODS
WHITE PAPER
ONECSROLEIN CATALOGUE OF
RESEARCH ./% NEW REGIONAL RISKS OF ABRUPT
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Optimal high resolution Earth System Models About Research Outputs News and events Contact us
for exploring future climate change
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OptimESM will develop a novel generation of Earth system models to deliver cutting-edge and policy-relevant knowledge around
the consequences of global warming, including the risk of rapid change in key Earth system phenomena and regional impacts.

Learn more



http://www.optimem-he.eu/

