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Extreme Ocean Warming it

Inspire

®| How to monitor the Ocean?

- In 2023, the marine heat wave last Over a month in Alboran Sea
- +5.5 °C increase of sea surface temperature along the coastlines
of Italy, Greece, and North Africa

https://marine.copernicus.eu/news/2023-northern-hemisphere-summer-record-breaking-oceanic-events



Extreme Ocean Warming

Global ocean heat content (OHC) change (IAP/CAS)

A
fororos
300 A < 200 = . 1990-1999
_2009% ° e
r:I; -2001 1.
© 100 12345678 91011121
E Month ?
< . Averaged temperatures across
I
° the world’s oceans above O
O . . q
£ 100+ 2000m reached an all-time high G
in 2024 ~ -
-200 -
Baseline: 1981-2010 O

-300

.
>

1960 1970 1980 1990 2000 2010 2020
Year

Cheng et al., 2025




Observations
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Observations ‘w

Global ocean observing system

1 Sitw operanana orms monitored by Oce
Mobile systems Polar buoys - DBCP B Dcean reference stations - OceanSITES Radiosondes - SOT/ASAP
®  Core floats - Argo *  Ansmal barne sensors Sea level gauges - GLOSS Reference lines and areas
*  Deep fk - Argo Fixed systems " High Frequency radars Repeat hydrography - GO-SHIP
¥ Biogeochemistry floats - Argo v Tsunmameters - DBECP Ship based measurements eXpendable BathyThermographs - SOT/S(
®  Underwater gliders - OceanGliders ¥ Offshore platforms - DBCP Manned weather stations - SOT/VOS o Sampled sites - OceanGliders
= Drifting buoys - DBCP B poored 140ys - DACP Automated weather statsons - SOT/VOS
OCOAN-OS. OV 33.-05-00
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https://gcos.wmo.int/site/global-climate-observing-system-gcos/networks/oopc-situ



Number of casts® per year (hundreds of thousands)

Observations
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Remote sensors and other instruments are revealing tremendous New observing
variability in physical conditions in the world’s oceans. technologies and

g .. programmes drove

' " this jump.
TYPE OF INSTRUMENT:
N Bottle B Moored buoy

Mechanical BT probe B Instrument attached to marine mammal
M Expendable BT probe M Glider
4 e CTD? W Float from the Argo sensing network ... Fewer deployments after ...
the fall of the Soviet
Union, a major player in
ocean research.

2 leited observations

using simple probes and i I I' IIIII II l
/ bottles to sample water. III Illll Illl l Il I l I
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*A cast is a set of measurements for b single variable such as temperature or salinity at different depths; 18T, bathythermograph; 4CTD, high-resolution sensor of conductivity, temperature and depth,

Bates et al., 2018
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Ocean Reanalyses
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Quality of ocean reanalyses

* Uncertainty
* Accuracy
* Reliability

* Fitness for the purpose of usage of ocean reanalyses '
= 0

s Y X J. O
.

. O

Evaluation of ocean reanalyses M E R-E P




Use reanalyses to monitor ocean changes
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https://rapid.ac.uk/methodology

Observation record goes back to 2004
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Thank You!
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