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CLIMATE CHANGE: INCREASING GHGs LEAD TO GLOBAL
WARMING

Atmospheric CO, at Mauna Loa Observatory
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CLIMATE CHANGE: SPATIAL INHOMOGENEITY IN TEMPERATURE
INCREASE

Decadal Mean Surface Temperature Anomaly (°C)
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Subtropical warming of the ocean @



Antarctic
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CLIMATE CHANGE:

ENERGY CHANGES IN THE OCEAN
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Subtropical warming of the ocean
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INTERNAL ENERGY CHANGE, OCEAN
CHANGE

WHERE DOES THE ENERGY GO?
Changes in the ocean thermal energy (Heat Content)

HOW MUCH? WHERE?
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- THE OCEAN IS WARMING @



THE OCEAN: ATURBULENT FLUID
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Laxenaire et al., JGR, 2018; 2019; 2020



Focus on the Agulhas leakeage & eddies

Estimating eddies presence, trajectories, 3D structure
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A new eddy identification and tracking method that includes eddy-merging and splitting
#14.3 AR are shed per year; they cross the basin and interact with the Brazil Current
pssTTA Laxenaire et al., JGR, 2018; 2019; 2020
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neconstructing Su eadqdy structure using Argo
profiles

Agulhas Ring Mode Waters:
Indian central waters modified by Cape Basin air-sea interactions

Agulhas Ring Agulhas Ring properties anomalies:
Heat & Salt contents A double Mode water core ring
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Laxenaire et al., JGR, 2019; 2020



Alr-Sea interactions, eddies, Mode Waters & Heat transport

SOUTH ATLANTIC SUBTROPICAL MODE WATERS
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Small ocean scales drive air-sea
exchanges of CO2, H20 & other
gases



Ocean Observations for societal benefit

The Global O cearl
Observing Syste

“ Global Ocean Observmg System

@ GCOS Cllmate WERP &  Services Ocean Health

wwwwwwwwwwwwwww

OODC:- https://www.goosocean.org https://gcos.wmo.int




Preparing the ocean observing for society challenges

. Conduit into all of GOOS, with structures covering
parallel work in requirements for biogeochemistry
and bioeco observations

. Requires wide consultation and proper planning
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Observing at
different scales

* Projects
Projects to improve
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GOOQOS Structure
GCOS - GOOS - WCRP Integrating the Ocean ObserVing

Ocean
Observations
Physics and
Climate panel

.. OceanOPS network status summary versus EOVs/ECVs
'www.ocean-op_s.or:g/‘report_ca_@_ZOZO
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.. First biological “sustained” ocean observations
assessment

Biological observations -
subsumed into a small
number of ECVs that are
important for capturing
the impact of climate on
the ocean;

Sustained obs cover only 7% of surface of the ocean; only % of those are
freely and openly shared; Satterthwaite et al., in press, 2020



GCOS - GOOS - WCRP

Ocean Observing System

Observations ‘ OS

Pa_nel for : GLOBAL CLIMATE OBSERVING SYSTEM e World Climate Research Programme
Climate

The Global Ocean
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