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Recent 2023/2024 warming in the news s
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Ocean temperatures reach impressive and
worrying record levels

In August 2023 and January 2024, ocean surface waters reached an
unprecedented average of 21.1°C. It’s a symptom of global warming that has
significant implications for biodiversity and marine CO2 storage.

By Matthieu Goar
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Climate change: World's oceans
suffer from record-breaking year of
heat
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World’s oceans remain near record temperatures as CO>

levels rise

Copernicus programme says global average sea surface femperature in May was second \cro university of Reading

warmest on record
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SST-CCI Climate Data Record 3

ESA Climate Change Initiative (CCl) produces global, long-term, satellite-based Climate Data
Records (CDR)

e Sea Surface Temperature (SST) CCl has recently released version 3 dataset (1980-2021)

 Extended from 2022 to present under Copernicus and UK funding: Earth Observation

Climate Information Service (EOCIS) and UK Marine and Climate Advisory Service
(UKMCAS)
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Global Mean Sea Surface Temperature “
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Global Mean Sea Surface Temperature 5

Global mean SST deseasonalised

GMSST after removing seasonal cycle:

- * Solar effect
20 * Volcanic effect
z e ENSO effect
g -  Long-term trend
\w What is the expected long-term trend?
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Linear fit to long-term trend 6

Global mean SST (deseasonalised)

21.04{ —— ESA CCl v3 CMSST
-~ Linear-trend fit
20.8 1

)
20.6 -
20.4 -
. : N,
20.2 - ‘
/ {w

20.0 -

SST/°C
2
Px
B
‘..
(=
<
—
il
el
)
;
\d
¥
2
NP
P,
"
l»
!
—
5

T
Year

Trend and variability components of fit
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Earth Energy Imbalance 7

Earth Energy Imbalance (EEI) =0.54 + 0.3 ASSU m | ng:

R g acied o Soophdny * Constant Earth Energy Imbalance (EEI)
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warms the upper ocean
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Deseasonalised EEI .
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Integrated deseasonalised Earth energy imbalance
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Time-integral of
Earth energy
imbalance is the
accumulation of
energy in the climate
system.

Merchant, Allan & Embury,
2025, Env. Res. Letters.
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Global mean SST (deseasonalised)
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Exceptional GMSST warming
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Linear model

Cannot explain observed SSTs since 2023. Peak underestimated by ~0.13 K

e Sum of square of residuals 2.2 K?
 Warming of 0.13 K decade™
Long-term warming proportional to Earth’s energy accumulation

&

Improves fit with observations. Recent peak within ~0.03 K
Sum of square of residuals 1.7 K?

Warming of 0.06 K decade during 1985-89

Warming of 0.27 K decade™ during 2019-23
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Future SST warming :

Statistical fit can be used to predict future SST warming from EEI predictions

Consider three simple scenarios:

On-trend EEI — assume that the post-2010 EEl trend is the best predictor for the near future
Moderate EElI — assume that EEI will return to the pre-2010 trend after 2024

Mitigated EElI — assume current mitigation policies will stabilise the EEIl trend by 2030, and
start to decrease by 2035

* Follows time of maximum and subsequent rate of decrease of SSP1-2.6, but adjusted to
match current observations of EEI
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Scenarios for deseasonalised EEI

—— On-trend EEI

—— Moderate EEI
— Mitigated EEI
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Future SST warming ’

Scenarios for future GMSST
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Conclusions :

Global Mean SST warming has been accelerating over past 40 years
 Warming of 0.06 K decade during 1985-89
 Warming of 0.27 K decade! during 2019-23

If current EEI trends continue global SST may increase a further 0.6 K in the next 2 decades

Merchant, C. J., Allan, R. P.,, Embury, O., (2025). Quantifying the acceleration of multidecadal global sea
surface warming driven by Earth’s energy imbalance. Environmental Research Letters, 20 (2). doi:
https://doi.org/10.1088/1748-9326/adaa8a

SST data available from: https://climate.esa.int/en/projects/sea-surface-temperature/

See poster J3
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