Regional Climate Change:
Consensus, Discrepancies,
and Ways Forward
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Climate change signals are emerging from
the noise across many regions and seasons

North — e SN
Amesica ‘-/Z i |/G|C Europe
] ‘.. ..‘ = e - -
N N
WNAT CNA | EN B
[ - o | e e ses s ase zsa

Small

Central

America | 882

IPCC AR6 SPM 2021



Climate change signals are emerging from
the noise across many regions and seasons

Europe

Central
America

America

North
Arnesics |
{ N
& _ Small
) /’\\% L lseads 2
Central SEA CTR : PAC N
N e ~ .
WERE N \(\\ D E . J
NWS I T
L (s} ~
\\ \\‘ \ Small
SAM | NES I slands
=3

America

South [SWS ~,§s' |
o L ‘f_ |

o

IPCC AR6 SPM 2021

lype of observed change since the 19505



IPCC AR6 SPM 2021

Climate change signals are emerging from
the noise across many regions and seasons
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Discrepancies between observed and
modeled regional trends are emerging

Tropical Pacific warming patterns 1979-2014
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Tropical Pacific warming patterns 1979-2014
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Location of khnown model-observation trend
discrepancies
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Climate models may not reflect what our
future will look like




Climate models exhibit long standing biases
in teleconnections and emerging puzzles

NAO Skill vs Ensemble Size
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There Is a need to close observational gaps
and the challen%es to doing so are greater In
the Global Sout
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Real-time record shattering extremes tend to fall
outS|de the possmle range predicted by models
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This Brutal Summer in 10 Alarming Maps and Graphs

From the Maui wildfires to ultrahigh ocean temperatures, climate change is leaving its devastating mark on the Earth. It’s but a taste of the pain to come.
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Regional climate change signal depends on
how different forcings & internal variability
interact
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Without a clear understanding of the causes of
the puzzles and model-observation
discrepancies it will be difficult to

- effectively communicate the impacts of
regional climate change to the public

- produce actionable climate information for
downstream applications.




Prioritize resources for evaluating regional
climate trends in order understand where and

why models go wrong
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Leverage new tools to reveal new drivers and
understand model-observation discrepancies

Destination Earth, ECMWF

Targeted high-resolution simulations

Schneider et al. (2023)



Support regional climate communication
and climate services
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Climate researchers need support
to become scientist-communicators

By Daniel Swain




Build a more regionally inclusive climate
science community that is well-equipped to
improve predictions and reduce uncertainties
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Explaining and
Predicting Earth
System Change
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