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= Met Office
— Hadley Centre WG1

(physical science,

Climate modellers)

WG3 has lots of global-mean info - mainly
timeseries of global temperature
- Draws on emulator output

- Calibrated against WG1 findings

IPCC structure

WG3

Calibration of emulators
against multiple lines of
evidence, climate
sensitivity, carbon
feedbacks, ocean heat...

(socio-economic
scenarios, pathways)

The range of assessed scenarios results in a range of 21st century projected global warming.
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Assess hundreds
of scenarios -
cheap/fast to run

...but lack any
spatial detail



= Met Office
Hadley Centre

Detailed regional
patterns of climate
change

WG2

(climate impacts,
adaptation,
vulnerability)

WG1

(physical science,

Climate modellers)

IPCC structure

WG2 has lots of regional detail - maps/regional
‘‘‘‘‘‘‘ impacts
i - Draws on climate model output

Assess only a few scenarios

_ (((CMIP)))

- often a CMIP generation behind WG1 due to timescale of literature



= Met Office
— Hadley Centre WG1

(physical science,

Climate modellers)

WG2 IPCC structure WG3

(climate impacts, (socio-economic
adaptation, scenarios, pathways)

vulnerability)

“Climate impacts literature is
based primarily on climate
projections assessed in AR5 or
earlier”

- WG2 AR6 SPM (2022)

Big gap*:
regional impacts/
details of the latest
scenarios

*takes order 5-10 years to fill!



ZMetOffice  \Wouldn't it be great if...?

* we could take up-to-date / novel scenarios and within days-
weeks have regional patterns, impacts and feedbacks?

 Well we can...

* PRIME (Mathison et al: 2024)

https://equsphere.copernicus.org/preprints/2024/equsphere-2023-2932/



https://egusphere.copernicus.org/preprints/2024/egusphere-2023-2932/

A rapid application emissions-to-impacts tool for scenario
assessment: Probabilistic Regional Impacts from Model patterns
and Emissions (PRIME)

Camilla Therese Mathison &4, Eleanor Burke, Eszter Kovacs, Gregory Munday, Chris Huntingford, Chris Jones, Chris Smith,
Norman Steinert, Andy Wiltshire, Laila Gohar, and Rebecca Varney
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https://egusphere.copernicus.org/preprints/2024/egusphere-2023-2932/

A rapid application emissions-to-impacts tool for scenario

assessment: Probabilistic Regional Impacts from Model patterns
and Emissions (PRIME) =

Camilla Therese Mathison &4, Eleanor Burke, Eszter Kovacs, Gregory Munday, Chris Huntingford, Chris Jones, Chris Smith,

Norman Steinert, Andy Wiltshire, Laila Gohar, and Rebecca Varney
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So now we can run;

\'[e] - ANY scenario (regardless of whether ESMs have run it
SUENEl  or not)

el - ANY CMIP6 ESM pattern
- ANY climate sensitivity

fé”r - 1000s realisations, probabilistic sampling
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ZMetOffice  \Wouldn't it be great if...?

* we could take up-to-date / novel scenarios and within days-
weeks have regional patterns, impacts and feedbacks?

 Well we can...

* PRIME (Mathison et al: 2024)

https://equsphere.copernicus.org/preprints/2024/egusphere-2023-2932/ FaStM I P:

« MESMER(X) (Beusch et al: 2022) Fast Assessment of
https://gmd.copernicus.org/articles/15/2085/2022/ emiSSionS ScenariOS and
« STITCHES (Tebaldi et al. 2022) Transformation pathways

https://esd.copernicus.org/articles/13/1557/2022/

A rapid application emissions-tg-isesactetanl forcranar I i

assessment: Probabilistic Regil - From emission scenarios to spatially re{ STITCHES: creating new scenarios of climate model =
ey i chain of computationally efficient emuls output by stitching together pieces of existing

Camilla Therese Mathison K4, Eleanor Burke, Eszter Kovacs, Gr
simulations

Norman Steinert, Andy Wiltshire, Laila Gohar, and Rebecta Vet MAGICC (V7.5.1) and MESMER (VO.S.
Sonia L Seneviratne! Claudia Tebaldi E4, Abigail Snyder, and Kalyn Dorheim

Lea Beusch', Zebedee Nicholls?>, Lukas Gudmundsson', Mathias



https://egusphere.copernicus.org/preprints/2024/egusphere-2023-2932/
https://gmd.copernicus.org/articles/15/2085/2022/
https://esd.copernicus.org/articles/13/1557/2022/

FASTMIP exercise in early CMIP7 phase (development of emissions scenarios)

FASTMIP

Emulators
(ESMs: open)
IAMs
ATglob

WG3-type
scenarios

Maps (land
use, energy,
population)

Regional
dimension

FASTMIth\J

Reassessment of

Full cycle for
selected
feedbacks: 6
months

scenarios/consistency checks
“Offline coupling” (6 months)

|:| existing

I:l FASTMIP 1 (late 2024/early 2025)

% FASTMIP 2 (2025-2026)

Global emulators:
MAGICC, FAIR, ....

type projections

A Regional climate,
extremes & CIDs

Regional emulators:

4

A Regional
impacts

@ WG2-type

Vulnerability,
exposure databases

projections

Slide courtesy Sonia Seneviratne
FastMIP led from ETH: Yann
Quilcaille, Michael Windisch

e.g. MESMER (Beusch et al. 2020, Quilcaille et al. 2022),
STITCHES (Tebaldi et al. 2022, ESD), PRIME (Mathison et

al., in review), pattern scaling, ...
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Proposal for CMIP7: FASTMIP exercise in early CMIP7 phase (development of emissions scenarios)

FASTMIP

@ @ O >
FASTMIP 1 FASTMIP 2 FASTMIP 3
(late 2023/ early (late 2024) (20267?)
2024) Pre-CMIP7 Parallel to CMIP7
CMIP6 / SSP preparation
recomputation™,
NGFS,
overshoot?
*Larger subset
of 1200 IPCC
WG3
scenarios

(which ones?)

Slide courtesy Sonia Seneviratne
FastMIP led from ETH: Yann
Quilcaille, Michael Windisch




= Netofice  FastMIP_ Summary

 Aims to fill gap that leaves impacts studies and IPCC WG2 a
CMIP generation behind

« Rapidly run any scenario, any climate patterns, any climate
sensitivity

« Range of emulator tools already exist — climate drivers, extremes,
land impacts etc

« Keen to engage with ISIMIP re what is needed and required
timelines

» Clearly this isn’t perfect and doesn’t replace full ESM runs — but gives a very fast
turnaround that ESMs simply cannot achieve



