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1. Context

Anthropogenic climate change (ACC) is affecting extreme events in every region across the globe. [IPCC AR6 SYR]

Annual Global Mean Temperature Anomalies
(baseline 1850-1900)
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—— Berkeley Earth (1850-2024.12)

Munich Airport, Dec 2023, Photo: X/@MUC_Airport Po river near Piacenza, June 2022. Pierpaolo Ferreri/EPA Puerto Santander (Colombia), Nov 2024, Efrain Patino / AP

:&: i How was a specific event affected by ACC? ]
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https://www.theguardian.com/environment/2022/jul/10/po-river-italy-drought-climate
https://www.indiatoday.in/world/story/snowstorm-brings-munich-airport-to-standstill-causes-travel-chaos-in-central-europe-2471300-2023-12-03
https://edition.cnn.com/2025/03/03/asia/japan-forest-fires-intl-hnk/index.html
https://www.dailyrecord.co.uk/news/uk-world-news/expert-says-storm-eowyn-herminia-34560525
https://www.worldweatherattribution.org/extreme-cold-will-still-occur-in-northern-europe-although-less-often-risking-decreasing-preparedness-and-higher-vulnerability/
https://www.aljazeera.com/gallery/2024/3/18/photos-record-heat-index-of-62-3c-scorches-rio-de-janeiro
https://thecitypaperbogota.com/news/colombia-declares-state-of-emergency-amid-torrential-rains-and-extreme-weather/

o -
2. CI I maMeter Understanding Extreme Weather in a Changing Climate @

www.climameter.org

b rapid experimental framework © davide.faranda@cea.fr
* contextualize extreme weather relative to climate change [Faranda et al., 2024]
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ANALOGUES 1. Event defined by its circulation state
2. Similar weather conditions identified in
counterfactual and factual climates
3. Significant changes in msl pressure and
associated hazards are assessed
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What is the role of Natural Variability in
determining these changes?
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2. ClimaMeter: natural variability gauge

The role of natural variability is measured by a discrete gauge.

3 modes of

Temperature (SST) variability

considered.

El Niflo-Southern
Oscillation (ENSO)

Atlantic Multidecadal
Oscillation (AMO)

Pacific Decadal
Oscillation (PDO)

Sea Surface - Compute the natural variability indices
distributions on the dates of analogues in CF
and F

- Compare them (via Cramér-von Mises test

at 5% significance level [Anderson, 1962]).

—..1 P-VALUES

1.2:10* <5%

2103 <5%

SST anomalies regressed onto the NINO3.4,
AMO and PDO indices. [IPCC AR6 Annex IV]

Natural Variability Gauge computation:

- If p-value > 5% = mode in same phase

- Starting from 5%, shift the dial 30% to the right
V mode in same phase

35% 65%

VAW

Influenced by
Natural Variability

95%

Gauge Value = 0.05 + Z '(P’Uali)

i=ENSO,AMO,PD

1, if pudl, > 0.05,

1>0.05(pval;) = {O if #al. < 0.05

/ |
Equal weight to ENSO,  Strict threshold
AMO and PDO on p-values

@ s
E

Clara Naldesi — clara.naldesi@]Isce.ipsl.fr

1 May 2025 4



3. New methodology: definition

Modes weighting according to:
1. Correlation local hazard - natural variability mode
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3. New methodology: definition

Modes weighting according to:
1. Correlation local hazard - natural variability mode
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3. New methodology: test

ClimaMeter applied to one pre-industrial simulation of IPSL climate model.
Selection of 79 pre-industrial heat waves in the Paris region and evaluation of natural variability.
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Conclusion and perspectives

Gauge Value = 0.05 + Z 0.3 - 1>0.05 (pval;) Gauge Value = Z a; - pual;
i=ENSO,AMO,PDO i=ENSO,AMO,PDO
1, if pval, > 0.05, : * # weights to ENSO, AMO and PDO = more

]l l = H
>0.05(pval;) {0’ if pval, < 0.05. flexible

* Continuous gauge
* Promising result in the analyzed heat waves

Next steps:

* Test other combinations of the methodology
» Test robustness: # events and regions,
# climate model
experiments other than piControl
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