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ENVRI * Detect and documents the ocean’s deoxygenation
(expansion of OMZ)
Oxygen data in water column: + Estimate variability in ocean circulation/mixing (e.g.
. aps = ventilation)
scientific issues and needs , _ ,
* Determine seasonal to interannual changes in NCP and
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* Prediction and assessment of anoxic or hypoxic events
* Provide constraints for ocean biogeochemistry models
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The ocean is |osing its breath Several O,-minimum zones have lost O, in the recent decades, resulting

in a expansion of the regions with hypoxia

= During the past 50 years oxygen-depleted waters have expanded fourfold
and some areas of the ocean have lost up to 40% of their oxygen
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= Loss of oxygen is a threat to marine life, the ocean’s ecosystems and
coastal communities
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= Global warming limits the supply of oxygen from the atmosphere (reduce 1
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= Deoxygenation can accelerate global warming via enhanced marine 1000 25
production of greenhouse gases under low oxygen conditions
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a- Global O, inventory
b- Change in O2 per decade

Global oceanic O, content since 1960

Table 1 | Oxygen content and change per basin

Volume as
Oxygen Changeas ~percentage
Oxygen change percentage of global
content (Tmolper ~ of global  ocean
Basin (Pmol) decade) ~ change  volume
Arctic Ocean 47:02 —73:30 | 76+31 12
North Atlantic 269+0.1 919  09+19 85
Equatorial Atlantic 159400 72420 | 7521 57
South Atlantic 224501 | -119427 | 124:28 78
North Pacific 24501 | 173440 | 180+42 163
Equatorial Pacific ~ 255:04  —210+125 219+130 163
South Pacific 331201 ~71#37  74%39 143
Equatorial Indian 10701 -55449 57451 66
South Indian 261£0.1 -27434  28#35 102
Southern Ocean 37601 | —152447 | 158+49 131
Total 227.4+11 | 9614429 100 100

rhed in ight grey. See Extended

Data Table 1 for an extended version of this table.

Expanded observation is
prediction of ocean oxygen changes
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immediately required for accurate documentation and

— To meet these objectives we are dependent on the quality of the O,

measurements performed

O, is the most measured oceanic
biogeochemical variable
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“ Essential Ocean Variable (EOV) for oxygen

The Global Ocean
Observing System

Profiling : . Fixed Ship fixed
Approach floats Ship sections EEE it
OS Network  BGC Argo GO-SHIP OceanSites  OceanGliders
. Global Regional Regional
Spatial scales Global Regional Global Coustal Coustal
Observing Bi-weekly Annual
frequency to annual Decadal IRy InEy iterifiy
. . Winkler . Optical Winkler
=cbnigue Oypiree Polyrographic Opptiree Polyrographic  Polyrographic
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Objective: achieve an accuracy of 1 pmol/kg with an accuracy of 0.5 pmol/kg

(Gruber et al., 2010)

Oxygen seawater spatial coverage from Argo
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Where are the O, data archived ?

Oxygen seawater spatial coverage from GO-SHIP
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GO-SHIP Status of 2012-2023 Survey (61 Lines)

May 2017

Bold ines: High Frequency (reduced requirements)

Thin lines: Decadal GO-SHIP (full requirements)
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“ Downweliing irradiance (70) ~ Chiorophyll a (208)
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333 Argo-O, floats acquisition in real-time

—— completed —— at sea —— funded planned —— not planned yet —— associated & completed

Gonersted by vanieommopsor, 2344ay 17

O, is a core parameter measured systematically during
GO-SHIP cruises (full cruise every 10 years)



Oxygen seawater spatial coverage from OceanSites/EMSO
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Oxygen is not measured
everywhere (RT & DM)

Distributed from surface (pCO2) to
deep waters (mixing, ventilation,
biological activity) and seafloor
(Azores)

but not all the archived O, data are
adjusted !

Oxygen seawater data available
GLODAP v2 = GLODAP v1 +
CARINA + PACIFICA

gledap.:

Lauvset et al., Earth
Syst. Sci. Data 2016
Olsen et al., Earth

Syst. Sci. Data 2016

722 oxygen cruises data with accuracy better than 1%:
« 378 accurate with no adjustment necessary

» 207 adjusted (secondary QC flag)

« 127 good quality but have not been subjected to full secondary QC

Oxygen seawater data archive
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Sauzede et al. Frontiers 2017
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Data output accuracy very
sensitive to O, input accuracy !

Figure 2: Schematic overview of the CANYON MLP-based algorithm that retrieves the vertical
distribution of nutrients (NOs, PO and Si(OH),) and parameters of the carbonate system in seawater
(pH, TA, DIC and pCO;) from temperature, salinity, oxygen and pressure associated with the
geolocation and time of sampling of the considered inputs. The year is used as input only for
retrieving pH, DIC and pCO; parameters

CARIMED: 26 cruises with QC2 (1981-2016)
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All of them with O, data with QC 2 (Alvarez et al., CIESM 2016)




Deep convection in the Labrador Sea using Argo-O, float
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Kortzinger et al. (2004). The ocean takes a deep breath. Science, 306, 1337.

Deep ventilated volume using combined Argo-O, fleet and ship Convection and deep biological activity — O, mooring
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