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CMIP: anoverview

The Coupled ModelIntercomparison Project (CMIP) is aninternational

climate modelling project under the World Climate Research Programme

(WCRP), designed to betterunderstand past, present and future changes

iNnthe climate.

Tounderstandrange of possible future climate with a multi-model

ensembple with both idealised andrealistic experiments.

CMIP has a dualrole: a scientific enterprise driving climate modelling

research and development and policy support.




CMIP WCRP' CMIP6: biggest yet!

CMIP: driving science, informing pollcy 24 endorsed MIPs
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CMIP International Project Office

CMIP had expanded to apointwhere coordination of its elements required

dedicated facilitation and secretariat support.
The IPO was established in March 2022 atits hostinstitution, ESA’s ECSAT site

iNn Harwell, UK.
IPO team consists of:

Director (Eleanor O'Rourke)
Programme Manager (Briony Turner)
Science & Communications Officer(Beth Dingley)

Technical Officer(Dan Ellis)

Science & Infrastructure Facilitation Officer (recruiting)

Administrative support (Alice Kolesnikov)

esa - e srace
IPO staff from HE Space Operations under contractto ESA T it all about people




The role of the IPO
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IPO role: communication and coordination
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Supporting the evolving CMIP experimental design

/@'&- --------- ( Future Assessments ) ==----------_gue==-=--------------- A
A more continuous approach with small

targeted "Fast Track™ experiment sets.
The first willrespond to the needs of
IPCCARY/.

A ------ -(_Global Stocktake 2033 )-

CMIP infrastructure, standards and
tools support ongoing science and
assessment activities.

- -~ IPCC AR7 WGI/II/IIl )- -

This designreflects extensive feedback
fromthe modelling centres and wider
usercommunity.

Forcings DECK AR7 Fast Track Community MIPs Time
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Supporting co-creation processes: the AR7 Fast Track

The Strategic Ensemble
Design Task Team
developed aproposed set
of experiments to the CMIP
Panel through
orainstorming withinthe 1T,
with stakeholders, and
iInteraction with MIP chairs.

to open consultation with
the wider CMIP and user
community.

Two rounds of consultation: CMIP AR/ Fast Track
—arly vl proposal shared with experiment selection anad
modelling centres for their DECK additions endorsed
views and byWGCM iNnMarch 2024
appetite/readiness for .
CMIP7 View the summary
v2 proposal shared with survey reSUItS
both modelling centres and

bit.ly/CMIPFastTrack-surveyresults


https://bit.ly/CMIPFastTrack-surveyresults

¢
CMIP WCRP
Facilitating delivery to ambitious timeline of IPCC AR7

GST28
report
WGCM meeting
(March 2024)
JSC meeting
(May2024)  _ _ _ o o o o e mm 4
' Decisions yet to be confirmed by IPCC on timeline - Synthesis Report will be published by 2029
Jan 2024 Jan2025 Jan 2026 Jan 2027 Jan 2028

AR7 Fast Track ESM runs

Next generation model spin up (towards
S : GST33)
Historical forcings ISMIP7 simulations
testing L ________________________________________ ~
)

Historical forcings vO updates Harmonisation

Scenarios consultation and protocol Scenarios - IAM Next generation forcing development
development runs

AR7 Fast Track harmonised datarequest
development

Next generation diagnostics harmonised data request development?



Strengthening the observation-
modelling interface:
example activities




CMIP WCRP @esa (o

11

Historical forcings

Climate Forcings

Up-to-date, accurate, and well-documented forcing datasets are needed to build confidence in
model simulations, attribution of historical changes, and projections of future climate change.
Delays inforcings dataset delivery was a majorissue during CMIP6.

The IPO has worked with ESA to support delivery of some of the key datasets (GHG
concentrations, volcanic emissions, ozone and SST) to support the AR/ Fast Track and develop
longerterm dataset developments optimising the use of earth observation data andlooking to

address important science guestions.

Co-organised, together with ECMWF, the "Pathway to regular and sustained delivery of climate

forcing datasets” workshop in October2024.



https://wcrp-cmip.org/event/forcings-workshop/
https://wcrp-cmip.org/event/forcings-workshop/
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Strategic approach for CMIP data request

Baseline Climate Variables for Earth System Modelling
Plans to work with modelling and observational communities (with ESMO) on the developing the e« ESMO
interaction between BCV and ECVs, how to compare whatis modelled with what is measured? \

CORE « Baseline Climate Variables

All-purpose set of variables suitable for g&tEpaﬁh System Model
productioninall WCRP MIPs

HARMONISED « Impacts & adaptation Restrained

. . , o e Ocean&sea-ice update cycle
Community-driven review of priority . Land & land-ice aligned with IPCC
variablesinthemed categories. Suitable  + Atmosphere, and coordinate

for Fast Track & AR7 deadlines * Earthsystem

UNHARMONISED  Undercontrolof MIPsand

MIP-driven component with high E:heenitrrseuspporting modelling
flexibility (content and timelines)



https://egusphere.copernicus.org/preprints/2024/egusphere-2024-2363/#:%7E:text=The%20Baseline%20Climate%20Variables%20for,phase%206%20(CMIP6)%20archive.

o climate modelling
/)4 user group

CMIP WCRP Eecsa

AR7 Fast Track harmonised data request structure

Process underway to develop the Harmonised Data Request forthe AR/ Fast Track
Latest consultationis open at https://wcrp-cmip.org/cmip/-data-request-consultation-phase?/

Consideration of high-quality [ meactes Earth System (" atmosphere ) (0cean & sea tco) Land & Land Ice
observational comparisons NN
available when selecting variables

forthe AR/ Fast Track datarequest

across five thematic areas.

AirChemMIP

Breakout session at the CMUG- coRMP

CClcolocation meeting provided

highly beneficial insight from CCl

CFMIP

community.

:u
B e

GeoMIP PMIP


https://wcrp-cmip.org/cmip7-data-request-consultation-phase2/

. ESMO (ig ., obsaMIPs WCRP\

Observations for Model World Climate
Intercomparison Projects

Earth System Modelling
and Observations

About obs4MIPs ﬁgﬂ ESA’srole

Research Programme

Establishedin 2014 by the WCRP’'s Data Advisory Seven active task teams covering topics « ESAco-chairs and supports obs4MIPs through the
ranging from solutions forintegrating .

Council (WDAC) to facilitate the use of observational reanalysesinto obs4MIPs through to activities QfCMUG' | |

oroducts in climate model evaluation, research and orototypinginclusion of in-situ data. « obs4MIPsisacollection of satellite datasetsthatare

formatted and organised according to the model

development. output requirements of CMIP.

Project of WCRP ESMO core project with CMIP PO Achievements this year. + Eachobs4MIPs observational dataset corresponds
oroviding secretariat support. 1. Workflow efficiency -dataset proposal to a biogeophysical field thatis output by a climate
Products that adhere to the obs4MIPs data standards formrevamped, and steering panel modelinone or more of the CMIP experiments.
trained as reviewers » Thistechnical alignment of observational products
are made publicly available on the Earth System Grid 2. Data Specifications ODS 2.5 with climate model output facilitates model-data

Federation (ESGF) alongside the CMIP model output. comparisons.

obs4MIPS is currently focused onlarge scale gridded

ESA's CMUG project are identityi | ds.
data products. S project are identifying emerging needs

POVDI

Earth System Model
Evaluation Project

Centre for Environmental _
| Data Analysis Remote Sensing Systems,L #

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
NATURAL ENVIRONMENT RESEARCH COUNCIL Met Office

?1 %% U.S. DEPARTMENT OF ?‘ :
W/ENERGY
%"%m &

Office of Science

WWW.WCrp-esmo.org/projects-and-panels/obs4mips



http://www.wcrp-esmo.org/projects-and-panels/obs4mips
https://zenodo.org/records/11500474
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Importance of model evaluation and benchmarking

Climate model
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Calculation of “goodness” of the model(s)
based onacombination of metrics.

model a
model b
model c

modeld

——y

metric 1

metric 2

metric n

As climate models become
iIncreasingly complex, thereis a
needforsystematic and
comprehensive evaluation and
benchmarking through
comparison with best-
available observational datato
assess model fidelity across a
wide range of variables.

) climate modelling
§l user group

" Earth System Model Evaluation Tool




U.S. Department of

@ esa ENZRGY

CMIP Model Benchmarking | WCRP

CMIP Rapid Evaluation Framework (REF)

« Theinitialfocus of the REF willlbe on delivery of rapid evaluation, and plot generation, for a key set of

diagnostics, developed with input from the community (including during the CCland CMUG co-location),

focused onthe AR/ Fast Track simulations to support [IPCC authorteams.

« However, itisdesignedtobe opensource and modular, enabling the community to build and expand its
capabilities beyond the AR/ Fast Track and potentially serve other WCRP communities (e.g. supporting

model selection fordownscaling and impacts).

* [snotstartingfromscratch..building from, andleveraging, many existing tools and packages such as
ESMValTool and utilising the obs4MIPs datasets.

« Developmentisbeing funded by ESA and US Department of Energy and the expertise of the following

software packages and organisations: Climate Resource, eScience Center, ESMValTool, ILAMB,
IOMB, PMP and CMEC.

16 https://wcrp-cmip.orqg/cmip7/rapid-evaluation-framework/



https://wcrp-cmip.org/cmip7/rapid-evaluation-framework/
https://www.climate-resource.com/
https://www.esciencecenter.nl/
https://esmvaltool.org/
https://www.ilamb.org/
https://pcmdi.github.io/pcmdi_metrics/
https://cmec.llnl.gov/
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ommunity events and activities
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Strengthening the observational-
modelling interface to meet emerging
scientific needs critical to our

Spatial coverage Ensemble size

understanding of climate change

Wednesday 25 October | 12:50-13:50 | Room AD10 Modelyears Complexity
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— ®GCOS CcEmdEX
y p CMIP High resolution Emulators
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https://airtable.com/shrEAlqmSm4c3XWDy

Supporting the evolution of
CMIP




CMIP Climate Forcings | WCRP\

Supporting CMIP7 planning towards a sustained mode for climate information

Climate informationis needed more

1. Extend historical forcings through

the previous year:
— Up to date historical simulations to

understand recent climate

regularly than phases of CMIP provide. 2.Update Scenarios responding to

Scoping of sustained mode of delivery

forlimited parts of CM|

Climate forcingsis the first priority.

19

changing policy:

— Climate projections with new

P Isunderway.
Earth System models

wcrp-cmip.org



https://wcrp-cmip.org/

CMIP | WCRP'

Fresh Eyes on CMIP: driving the new generation

weoow @

A
Working group comprised Directly integrate the Provide invaluable insight
of 151 scientists, researchers  voices of ECRsinto CMIP INto the generation,
and practitioners early in through participationin access, and analysis of
their career. CMIP Panel, WIP, and Task CMIP data

Team meetings
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