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Understanding and Attributing Annual to Decadal
Events and Changes
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Key highlights: Joint EPESC—LEADER* meeting
Joint EPESC—LEADER meeting, July 2025 *Large Ensembles for Attribution

- Busan, Republic of Korea hosted by June-Yi Lee of Dynamically-driven ExtRemes
(an APARC activity)
- Notable outcomes:
- BAMS meeting summary: update of science plan, recommendations and perspectives

» Special Issue of Weather and Climate Dynamics (and other EGU journals)
led by Chaim Garfinkel, Stephanie Fiedler, and Amy Butler

Our 2026 meeting was held la

st week, mostly online
y..~°¢,..

\ “venr creSC - LEADER sciwnce seeting

BAMS

e e Meeting Summary

Toward Improved Understanding and
Attribution of Large-Scale Circulation Changes
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Key highlights: EPESC Webinar Series

Two successful webinars on emerging science topics

- Characterising observational uncertainties
- Potential futures of computational climate science: learning from the Al revolution

Chapter 9 - Characterising observational uncerta World Climate Research Programme 3l futures of computat
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WGH1: Tighter integration of models and obs

1. Understanding and explaining the trend in Earth’s Energy Imbalance
(EEI)

Lead: Benoit Meyssignac, connections with GEWEX’s EEI Assessment project

2. Characterization and impacts of updated forcings
Lead: Stephanie Fiedler, connections with the CMIP Forcings Task Team

3. Confronting models with observations
- Jonathon Wright (reanalysis/A-RIP, connections with APARC)
- Lijing Cheng (reanalysis/ocean heat content, connections with GOOS)
- Tiffany Shaw (model/obs discrepancies, best practices)

4. Dataset infilling and reconstruction, accounting for variable data availability
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Key highlight: Monitoring Ocean Heat Content

Ocean subsurface temperature profiles decline OHC data removal experiments:

- - What if 20, 40, 60, 80% of GOOS data were randomly removed?
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Impact of depends not only on data
volume but also on the spatial
distribution of observations.

Only US data are global!
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WG2: Integrated Attribution, Prediction, and Projection
(with LEADER)

« Regionally-based groups analyzing output from LESFMIP* simulations
- Summer northern hemisphere atmospheric circulation trends
- Southern hemisphere circulation trends and extremes
- North Atlantic atmosphere and ocean circulation

- : : il *LESFMIP =
- Tropical circulation variability and trends

Large Ensemble Single Forcing Model Intercomparison
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Key h i g h I i g ht fro m WG 2 s https://doi.org/10.1038/s41558-025-02277-2

Mitigation needed to avoid unprecedented
multi-decadal North Atlantic Oscillation

. . L . magnitude
Models have opposite atmospheric circulation Smith et al., Nature Climate Change, 2025
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WG3: Assessment of Current and Future Hazards

Establishment of new activities on:
- predictability of climate extremes and hazards
- actionable climate hazard science
- Impacts of extremes

WG3 Priority: Common Event Attribution Project
« Compare multiple attribution methods applied to the same high-impact events.

» By developing shared guidelines on event definitions, baselines, metrics, bias correction,

counterfactuals, and standard outputs, this effort seeks to improve consistency and transparency
across attribution studies.

* |nitial focus events: the 2021 Pacific Northwest heatwave, 2022 Pakistan floods, and 2023 North
China heavy rainfall

» Expected outcomes include community guidance, coordinated assessments, and peer-reviewed
synthesis.

arking in consultation and collaboration with the Global Extremes Platform’s attribution team.
0 Imada is involved in both groups.)
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WG3 Key Highlight: Reversibility of Tropical Cyclone Response
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Suggestions, issues or challenges

* Funding for the 2027 Joint EPESC-LEADER meeting
— We want to roll our 2026 funding over to 2027

* Integration of the Africa-focused group initiated during the WCRP OSC

- SSG representation: we want a member of the Africa-focused group on our SSG

» We have articulated multiple research challenges (recent BAMS paper).
Moving beyond those challenges towards the “operational” vision of
decadal attribution, prediction, and projection will take more years than

remain in the Lighthouse Activity lifespan...
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Additional slides and information

» Any additional info that you would like the JSC to be aware of but that you
won't have time to present




Discrepancies highlight importance of
atmosphere-ocean coupling

Location of known model-observation discrepancies in historical trends
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WG3: Assessment of Current and Future Hazards

Vision: To understand, quantify and predict/project changes on multi-annual-to-decadal
timescales in the characteristics and statistics of weather and climate hazards

Establishment of new activities on:

- common event attribution and assessment
predictability of climate extremes and hazards
- actionable climate hazard science
- impacts of extremes

Future plans and priorities
- Perspective paper and webinar series on actionable hazard science
- Guidance paper on predictability of extremes

- Conduct first common event case studies — two cases (2021 PNW heatwave and
2022 Pakistan floods) planned for coming months

- Methodology comparison for compound extreme and impact assessment
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EPESC Future plans and priorities

« Combine theoretical understanding, models, observations and reanalysis
to address key scientific challenges for ARY:
(a) EEI and potential warming acceleration
(b) reconciling model-observation discrepancies
(c) constraining circulation response
(d) methods of extreme attribution and prediction

 Fostering close collaboration and fruitful exchange with APARC-LEADER,
GEP, and other core projects
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