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Climate change research, modelling & climate policy

- two sides of the same coin
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Main goals

ESM2025 ultimate goal

P to develop a novel generation
of Earth system models
tailored to deliver
underpinning scientific
support on mitigation actions
targeting a successful
realisation of the Paris
Agreement.

Ecology & Integrated assessment models

Impact &

Vulnerability

Society

New generation of Earth system models
targeted by ESM202

Policy support
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Long-term implication of the Paris Agreement

- Move towards emission-driven modelling (ZEC, LongRunMIPs, etc)

Standard method » Global Climate Change Projections fro Earth System Models
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Improve the representation of Earths system
feedbacks

- Develop the coupling between realms AND not only the realm themselves
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Williamson et al., 2019 Nature

= Uncertainties from biogeochemical feedbacks are = The chain of processes from emissions to clouds and/or
poorly integrated/represented in the current radiative feedbacks is not represented in the current
generation of ESMs generation of models



Bridge the gap between modelling platforms

- Improve linkages between climate change (ESMs) and air quality (CTMs)

FAQ 6.2: Limiting climate change and improving air quality?
Climate change and air quality are so intimately linked that addressing one issue can affect the other one.

Current actions to
limit climate change

Current actions to
improve air quality
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= The level of
integration between
climate change & air
quality is rather
poor in the current
generation of ESMs

— Science-based

information guiding
air quality policy
may support
ambitious climate
policies (short-term
benefits on health)

Xie et al., in revision PNAS



Bridge the gap between modelling platforms

- Improve the geophysical representation of the land between ESMs and IAMs

The capacity and the resilience to Dynamical productivity

climate change of Land-based Nature estimates
base solutions (afforestion/BECCS) is T T T T,
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ESM2025 & international
Initiatives

IPCC and WCRP lighthouse activities

Our proposal to move forward




Spedies-level and Human impacts
(incl. infectious diseases, heat stress,

Societal choices, mitigation strategies: species dicriutions ),
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Species-level and Human impacts
(incl. infectious diseases, heat stress,

Sodietal choices, mitigation strategies: Species tnbutions ) !
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Several lock-in (assumptions, time/spatial-
scales, etc.)



Species-level and Human impacts
(incl. infectious diseases, heat stress,

Societal choices, mitigation strategies: spedies distributions )|

GDP, Population, Technology, |
mitigation measures, Geophysical impacts, constraints

carbon-dioxide removal, ... Emissions: (wildfire modelling, ‘water and nutrients '

| Anthropogenic GHG and ) scarcity, heatwave, loss of productivityetc.) |

| Definingshared  aerrosol emissions, landuse patterns ~ Concentrations: [

| socio-economic GHG concentrations, |

I pathways ol and aerosol loadings. Climate Projections ‘

|

Core Theme 3 (CT3):

|

|

|

| |
Connecting with IAMs | Species, human and

|

|

|

|

|

|

Improving ESM-IAM linkages (WP10) socio-economic

WGl Improve reduced complexity climate models (WP11+12) impact models
MITIGATION
|

Assessment of resilient climate action (WP13)

|
|

- Calibration /
| Emulation

=t W i ] » .
Stakeholder T & —_ P
engagement & Core Theme 1(CT1):
dialogue Improved .Earth system
processes in ESMs

WGl

PHYSICAL SCIENCE : . Impact Models

SOCIETY

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

. Core Theme 2 (CT2): Atmosphere (WP1)
ESM2025 aims to Enablingand exploring  |,n4 (1yp), Ocean (WP3) Core Theme 4 (CT4): Outreach,
develop a novel template Earth system couplings | knowledge exchange and management
. . Methane cycle (WP4+5), Nitrogen cycle (WP6+7) Operationalisation of the Paris Agreement (WP14)
Integrqtl ng WGI-WGIll Dynamical ice sheets (WP8-+9) Education & Vocational training (WP15)

collaboration from the Project and data management (WP16)
very basis

Ethics requirements (WP17)
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ESM2025 in brief

Main information & goqls

Earth Syste m
Models for 2 2 :
the future R




ID Card

The team : 20 partners
Duration : 4 years

Project start: June 1rst 2021
Project end : May 31th 2025
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EU budget : 11,333 M€

EARTH SYSTEM MODELS (ESMs)

A CNRM-ESM (MF-CNRM, CERFACS)

A\ IPSL-ESM (CNRS-IPSL, CNRS-IGE)

A NorESM (Uig, MET-NO)

A\ UKESM (UREAD, UNIVLEEDS, MET OFFICE)
MPI-ESM (MPG: MPI.C, MPI-M, MPI-BGC)

/. LAND SURFACE MODELLING (UNEXE)

A HIGH RESOLUTION OCEAN MODELLING (MERCATOR)

. LAND-OCEAN CARBON CYCLE MODELLING (ULE)

INTEGRATED ASSESSMENT MODELSs (IAMs) / REDUCED-COMPLEXITY
CARBON-CYCLE CLIMATE MODELS

@ MAGICC, science-policy dialogue (IMPERIAL)
@) REMIND-MagPiE, MAGICC (PIK)
~ Scenario Explorer, 0S-MAGICC development ([IA54)
Reduced complexity carbon-cycle and climate models, OpenSCM (UoM)

MODEL EVALUATION, MACHINE LEARNING AND FEEDBACKS ANALYSIS

W ETH, SMHI, DLR
CLIMATE EDUCATION
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the future

'r_r’?)as



Coordinating the project...
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Climate research
INn support of
the Paris Agreement

ESM2025 - Earth system models for the future is an ambitious European
research project on Earth System modelling that will build a novel
generation of Earth system models fitted to support the development of
mitigation and adaptation strategies in line with the commitments of
the Paris Agreement.

‘ <+ MORE ABOUT THE PROJECT )

Let’s have a look on the ESM2025’s website : https://www.esm2025.eu



https://www.esm2025.eu/

