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An evolving CMIP design

A more continuous approach with
small targeted “Fast Track”

experiment sets. The first will respond
to the needs of IPCC AR7.

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

This design reflects extensive
feedback from the modelling centres
and wider user community.

Forcings

IPCCARZWGI/II/II

AR/ FastTrack

Community MIPs
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CMIP7 science goals (to be finalised)

 The SST Pattern problem: How will tropical ocean temperature patterns co-evolve with those at higher latitudes? - DECK,

DCPP, CFMIP, HighResMIP, OMIP, CERESMIP, SOFIA

 Changing weather: How will dangerous and impactful weather patterns evolve? - DECK, GeoMIP, DAMIP, ScenarioMIP, RAMIP,
LESFMIP/DAMIP, TIPMIP

 Water-carbon-climate nexus: How will the Earth respond to human efforts to manage the carbon cycle? - DECK, C4MIP,

CDRMIP, ScenarioMIP, GeoMIP

* Points of no return/ratcheting: What are the risks of crossing tipping points and triggering irreversible changes across

possible climate trajectories? - ScenarioMIP (overshoot scenarios), SOFIA, linking to ISIMIP, VIACS and CMIP6PIlus experiments

conducted through Horizon Europe TipESM, OptimESM

The goals will be finalised within the CMIP7 description paper to be submitted in September/October in the CMIP7 GMD

Special Issue. A commentary describing the more social and organisational elements of the CMIP evolution is also in

preparation.



https://gmd.copernicus.org/articles/special_issue1315.html
https://gmd.copernicus.org/articles/special_issue1315.html

The CMIP AR7 Fast Track
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What are the CMIP fast tracks?

A compact set of experiments including the DECK and selected experiments from Community

MIPs recommended by the CMIP Panel.
Chosen to support specific needs e.g., scientific assessments such as AR7.

Do not reflect prioritisation of experiments on any basis apart from timeline and relevance to

the target user/problem.

Participation in fast tracks or Community MIPs depends on scientific and other interests.

Community MIPs can align with fast tracks or as their scientific timeline dictates.
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https://bit.ly/FastTrack-experiments
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The AR7 Fast Track co-creation process

The Strategic Ensemble Design Two rounds of consultation: CMIP AR7 Fast Track

Task Team (TT) developed a Early v1 proposal shared with experiment selection and DECK
proposed set of experiments to modelling centres for their views additions endorsed by WGCM
the CMIP Panel through and appetite/readiness for in March 2024.

brainstorming within the TT, CMIP7 .

with stakeholders, and v2 proposal shared with both View the summary

interaction with MIP chairs. modelling centres and to open survey results

@)

consultation with the wider

mﬁ,

CMIP and user community.

7 bit.ly/CMIPFastTrack-surveyresults


https://bit.ly/CMIPFastTrack-surveyresults
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CMIP | WCRP  AR7 Fast Track timeline estimate (work in progress!)
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Historical
forcings testing

Historical forcings vO updates Harmonisation |

Scenarios proposal Scenarios - 1AM runs

AR7 Fast Track harmonised datarequest
development

Next generation forcing development

Next generation diagnostics harmonised data request development?



Forcings and scenarios update
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Climate Forcings

Historical forcings

o CMIP Forcings Task Team working to resolve known forcing issues for CMIP7 DECK experiments and deliver data

updates, extending until at least December 2021.

) o Pre-release testing versions (vO) of most datasets are being generated and being made available through input4MIPs,

currently available datasets can be found here.

o CMIP7 DECK datasets will be finalized and frozen for wider use in early 2025 (these will be different from CMIP6)

i o Data available for broader use across AR7 Fast Track experiments; MIP-specific forcing data will not be covered by
i "|H CMIP7 DECK datasets.

i o Harmonisation WG established ensuring CMIP7 DECK to ScenarioMIP continuity.

o GMD forcing special issue - evaluation and documentation of CMIP7 forcings.

o Longer term ambition to move to a regular and sustained delivery of annual forcings update.


https://eur05.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.us%2Fv3%2F__https%3A%2Fwcrp-cmip.org%2Fcmip7-task-teams%2Fforcings%2F__%3B!!G2kpM7uM-TzIFchu!zkUQwGcqqKwa49boEwnGIrc-GTsDnyJTh_-r3-EDEjSwxIGIoraEZbQp2OoE5gFKro8vMTFpwULUVomYli_10Jg0YQ%24&data=05%7C02%7CEleanor.ORourke%40ext.esa.int%7C05f3b814dfd64359543808dc2d67de53%7C9a5cacd02bef4dd7ac5c7ebe1f54f495%7C0%7C0%7C638435171376357262%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=uRgVj8OT7u1gkdy1TmMxs5OeQ7c78OaAtPDWTG7hj88%3D&reserved=0
https://input4mips-controlled-vocabularies-cvs.readthedocs.io/en/latest/database-views/input4MIPs_delivery-summary_CMIP6Plus.html
https://gmd.copernicus.org/articles/special_issue1307.html
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Status of vO delivery (find latest here)
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Anthropogenic short-lived climate forcer
(SLCF) and CO2 emissions

Open biomass burning emissions

Land use

Greenhouse gas historical concentrations

Stratospheric volcanic SO, emissions and
aerosol optical properties

Ozone concentrations

Nitrogen deposition

Solar

AMIP sea-surface temperature and sea-ice
boundary forcing

Aerosol optical properties/MACv2-SP

Bugs being fixed, data in preparation

Data in preparation and final metadata checks

Data in preparation

Preliminary dataset available

Preliminary dataset available

Dependson 1, 2,4,5and 8

Dependson 1, 2,4,5and 8

Preliminary dataset available

Final v1 dataset available. v2 dataset awaiting HadISST
v2.4 release

Depends on 1, test dataset being produced in the
meantime

€ ecsa

Expected ESGF publication

Expected October 2024

Expected October 2024
Available: v3.0 (0850 to 2024)

v0.3.0 (0001-01 to 2022-12) available

v1.1.3 available (1750-01 to 2023-12)

Expected ~January 2025; 3 months after dependent
datasets

Expected™~January 2025; 3 months after dependent
datasets

v4.3 (1850-01 to 2023-12) available

v1.1.9 (1870-01 to 2022-12) available

Expected “November 2024; Expected a month after
dependent datasets


https://input4mips-controlled-vocabularies-cvs.readthedocs.io/en/latest/database-views/input4MIPs_delivery-summary_CMIP6Plus.html
https://www.pnnl.gov/projects/ceds
https://www.pnnl.gov/projects/ceds
https://aims2.llnl.gov/search?project=input4MIPs&versionType=all&activeFacets=%7B%22source_id%22%3A%22UofMD-landState-3-0%22%7D
https://aims2.llnl.gov/search?project=input4MIPs&activeFacets=%7B%22frequency%22%3A%22mon%22%2C%22mip_era%22%3A%22CMIP6Plus%22%2C%22institution_id%22%3A%22CR%22%2C%22source_id%22%3A%22CR-CMIP-0-3-0%22%2C%22source_version%22%3A%220.3.0%22%7D
https://aims2.llnl.gov/search?project=input4MIPs&versionType=all&activeFacets=%7B%22source_id%22%3A%22UOEXETER-CMIP-1-1-3%22%7D
https://solarisheppa.geomar.de/cmip7
https://aims2.llnl.gov/search?project=input4MIPs&activeFacets=%7B%22frequency%22%3A%22mon%22%2C%22mip_era%22%3A%22CMIP6Plus%22%2C%22institution_id%22%3A%22SOLARIS-HEPPA%22%2C%22source_id%22%3A%22SOLARIS-HEPPA-CMIP-4-3%22%7D
https://pcmdi.llnl.gov/mips/amip/home/overview.html
https://aims2.llnl.gov/search?project=input4MIPs&activeFacets=%7b%22mip_era%22%3A%22CMIP6Plus%22%2C%22source_id%22%3A%22PCMDI-AMIP-1-1-9%22%7d
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ScenarioMIP proposed design (still to be finalised!)

If possible, scenarios are to be run in emission-driven mode (for CO,). Updated scenarios are:

100
* High (H) is between SSP46 and SSP37.
80 -

k. o * Medium (M) is approximately current policy.
O 40 - * Medium Low (ML) is a moderate mitigation pathway
S 4 (new in revision after consultation).
v 0T * Low (L) is 2°C scenario.
o
u ——

—<0 . E;S * Very low (VL) and Low overshoot (LOS) reach 1.5 °C

_"q'[:l | | | | | | o

2000 2020 2040 2060 2080 2100 2120 by low and high CDR pathways.

ScenarioMIP preparing final protocol for GMD submission and WCRP endorsement.
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ScenarioMIP extensions (still to be finalised!)

10
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Workshop: Pathway to regular and sustained delivery of climate forcing datasets

This four day workshop will be an opportunity to review the current provision model, discuss the key challenges, hear from users and potential users of
the data, co-create a range of practical implementation options, develop the vision and generate concrete actions towards regular and sustained climate
forcings dataset delivery.

ECMWF Reading, UK
28th-31st October 2024
Information and registration form can be found at:
https://wcrp-cmip.org/event/forcings-workshop



https://wcrp-cmip.org/event/forcings-workshop

Rapid Evaluation Framework
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Rapid Evaluation Framework Overview

* The CMIP Model Benchmarking Task Team has designed an outline of a Rapid
Evaluation Framework (REF) that is:

 Open-source and modular

In the short term, focused on AR7 simulations, but extensible for all future Model Intercomparison
Projects (MIPs)

* Leveraging existing community evaluation and benchmarking packages

* Designed to be run at ESGF nodes or individual modelling centres

 The Task Team will work with the community to identify critical diagnhostics for AR7
Fast Track simulations.

* Framework will assist analysts to select models (e.g. for downscaling or impacts
modelling) and simulations suitable for their research.




CMIP Model Benchmarking |WCRp‘

Rapid Evaluation Framework Overview

Prerequisites

Approved
Obs/Reference

Data

Model Data
QA/QC

Approved Model
Data

17

New Data Triggers New
Runs of Framework

Model Benchmarking Framework

| |
' |
I
Scratch Storage & Create DAG of jobs Execute evaluation (d.Outputt. Publish on I
I Compute to run / benchmarks smjfngr:(;srilecsj’ website(s) I
I
| Metric / I
| Benchmark |
I
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Milestones for REF development

* Milestone 1 — Community engagement to finalize the implemented metrics and diagnostics in a

minimal version of the REF
* Milestone 2 - Provide recommendations for enhanced QA/QC package(s)

 Milestone 3 - Prototype workflow across at least two participating ESGF nodes and test

containerised version with at least 3 modelling centres

 Milestone 4— Governance and operational structure for future evolution presented to and

approved by WCRP JSC

 Milestone 5— Publication (peer reviewed) after the REF is in place and tested

18
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AR7 Fast Track
REF launch

(4t November)

Jul 2024 Oct 2024 Jan 2025

Refine options and
explore resource
requirements

Initiate build, Model Benchmarking
TT finalise diagnostics selection plus
licensing policy development

Development of draft
specification for metric
definitions

Secure funding and start
commissioning process

Prototype
Onboard and 7B

refine design
with REF delivery
team

testing

Input from
reference
dataset
community

Establish interim
REF Scientific
Steering Panel

Refine the framework

Finalise quality control

processes

Test containerised
prototype

REF beta release (to
modelling centres)

REF beta release to
community early
adopters

Apr 2025 Jul 2025 Oct 2025

Community consultation
Incorporation of feedback from community beta users

Finalisation of proposed governance and operational
structure and approval by WCRP JSC.

Finalisation of documentation

Early adopter testing
(potentially with AR7 Fast

Track data), incorporating
feedback




CMIP Data Request

Harmonisation data request development updat

72\
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Strategic approach for CMIP data request

CORE

All-purpose set of variables suitable for
productioninall WCRP MIPs

« Baseline Climate Variables

for Earth System Model
Output

HARMONISED

Community-drivenreview of priority
variablesinthemed categories. Suitable
forFast Track & AR/ deadlines

 |mpacts&adaptation
« Ocean&sea-ice

« Land&land-ice

« Atmosphere,
 Earthsystem

UNHARMONISED

MIP-driven component with high
flexibility (content and timelines)

e Undercontrolof MIPs and

their supporting modelling
centres

Restrained
update cycle

aligned with IPCC
and coordinated
with WIP
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Paper available for

Strategic approach for CMIP data request discussion on GMD

CORE « Baseline Climate Variables

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

HARMONISED  Impacts & adaptation Restrained

. . , S « Ocean&sea-ice update cycle
Community-drivenreview of priority . Land & land-ice algned with PCC
] ] [] [] t
variablesinthemed categories. Suitable  + Atmosphere, andcoordinate

for Fast Track & AR7 deadlines * Earthsystem

UNHARMONISED « Undercontrolof MIPsand

MIP-driven component with high E:heeni{rseusppor“f‘g modelling
flexibility (content and timelines)
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Strategic approach for CMIP data request

CORE « Baseline Climate Variables

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

Restrained
update cycle

HARMONISED * Impacts & adaptation

. . , S e QOcean&sea-ice
Community-driven review of priority . Land &land-ice

aligned with IPCC
and coordinated

variablesinthemed categories. Suitable + Atmosphere, with WIP

for Fast Track & AR7 deadlines * Earthsystem

UNHARMONISED « Undercontrolof MIPsand

MIP-driven component with high E:heeni{rseusppor“f‘g modelling
flexibility (content and timelines)

Process underway to develop the
Harmonised Data Request for the Fast
Track
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Harmonised Thematic Variables

The CMIP Data Request Task Team are working with community representative leads

and engaging with the wider community to devise a controlled list of high priority

variables that facilitate the majority of user needs, while keeping the request as small

as possible.

Impacts and Adaptation theme (CORDEX and VIACS represented)

Atmosphere, Ocean/Sea Ice, Land/Land Ice, Impacts & Adaptation, and Earth System

themes

Guide on scope: around 200 variables per theme.

24


https://wcrp-cmip.org/cmip7-task-teams/data-request/

CMIP WCRP

Harmonised Data Request structure

Data Request Opportunities

A scientific objective that can investigated using a set of variables from
certain CMIP experiments
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Harmonised Data Request structure

Data Request Opportunities

Experiment groups Variable groups

I—A—\(—A—\

CMIP CMIP CMIP Variable CMIP Variable
Experiment 1 Experiment 2 1 2

5 N

CMIP CMIP Variable
Experiment 3 3
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Thematic SSGs & MIPs
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Harmonisation sprint

Jun 2024 Sept2024 Dec 2024 Mar2025 Jun 2025

Integrationinto model

. . . i i L workflow configuration
Thematic author teams: scientific, technical, scope, and capacity harmonisation

Author team kick-off
meetings

Thematic paper development and submission

Initial review, identification of new requirements and
elimination of limited use variables

Cross thematic harmonisation

1]

Cross thematic paper development
and submission

AR7 FAST TACKDATA REQUEST RELEASE (v1.2)

z 5 Z
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= £ = S
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Essential model documentation
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Essential Model Documentation

e Essential Model Documentation (EMD), which is a high-level description of a CMIP7 model.

* [tisintended to contain information on model formulation that can be easily compared between

different models and allows model outputs to be better understood.
* [tis notintended to contain all information about the models.
* EMD is only truly useful when it has been provided for 100% of models.

* To ensure that this occurs, it has been agreed by the CMIP Panel, in consultation with the community,

for its creation to be a mandatory requirement for CMIP7 participation.

30




Scoping potential of a
sustained mode CMIP
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What could be under discussion for move to sustained delivery?

Forcings

Scenarios

Updated simulations
Data request

Benchmarking/metrics output (longer term REF development)

Sustained delivery does not have to mean operational in the sense of the weather

forecast!

32
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Are there stakeholders interested in a sustained mode?

Copernicus Climate Change Services (C3S)?
WMO Annual to decadal forecast?

Detection and attribution?

33
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Is there a viable mechanism for a sustained mode?

WMO lead centre style?

Dedicated globally distributed climate projections centres?
C3S and other funding?

What are the viable funding mechanisms reflecting the global diversity of
funding for existing CMIP activities?

34
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Scoping group

Small group, chaired by Helene Hewitt (CMIP Panel Co-chair) and Greg Flato (WGCM Co-chair)

to report back on scoping of:
The need for a sustained CMIP mode
Stakeholders
Viable mechanisms
Funding
Governance
Timing

Report in a relatively short time frame (by April 2025).

35
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Thank You

Yy @wcrpcmip

m WCrp-cmip

W cmip-ipo@esa.int
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