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- Key-role on: - climate (co,, N,0, CH,, DMS, ...);
- @cosystems («Respiratory barrier», nitrogen loss)

-> Sensitive to changes of the:
- climate (warming; ENSO); environment (fertilizations)
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Impliying different [O,] quality
requirements




Different quality requirement in O,-perturbated areas:
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Different quality requirement in O,-perturbated areas:

[0,] in umol/kg
Aobroaches Accuracy Reproducibility Low Detection Limit
PP (current) (current) (current)
Micro-biology 0.01 0.01 0.01
(Nanomolar techniques) (0.01-0.2) (0.01-0.2) (0.01-0.2)
Biogeochemistry 0.01-0.1 0.01-0.1 0.01-0.1
(Winkler + Niskin:
‘Best’ (~1.5) (~0.1) (~1-2)
‘Classical’) (5-10) (~2.5) (~1-4)
1-5
Physics 0.5-2 4.5
~ « +90
(0,-CTD without (10-20) ( O'S'r;;f’kf‘;r 20 (10-20)
Winkler adjustment) H &
Paleoceanography for:
- Anoxia 0.5-5 (0.5-5) 0.5-5 (0.5-5) 0.5-5 (0.5-5)
- Suboxia 10-20 (10-20) 10-20 (10-20) 10-20 (10-20)
- Hypoxia 20-40 (20-40) 20-40 (20-40) 20-40 (20-40)

(High trophic) Ecology 20 (20-40) 20 (20-40) 20-40 (20-40)
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= Outline:

. WINKLER: analyses of the O, measurement quality in a Oxygen
Minimum Zone (OMZ): detection limit, reproducibility

Il. 0,-CTD ADJUSTMENT WITH WINKLER: the OMZs issues
lll. ULTRA-LOW [0,] ADJUSTMENT: O,-CTD using O-STOX reference
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OXGEN MINIMUM ZONES (OMZs) MEASUREMENT & EXPERIMENTATION > 1800 mea su rements

with systematical triplicates!!
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lllustration based on the AMOP project 2000
(Activities of research dedicated to the Minimum of Oxygen in the eastern Pacific):

www.legos.obs-mip.fr/recherches/projets-en-cours/amop



Présentateur
Commentaires de présentation
Introducción, Objetivos, Métodos, Resultados y Conclusiones con un máximo 15 diapositivas 
Para la presentación de su trabajo, usted contará con 10 minutos, al cabo de los cuales se dará por terminada su presentación y se dará lugar a una ronda de preguntas de no más de 5 minutos. 


TAKE HOME MESSAGE:

1) WINKLER MEASUREMENT
a) In the OMZ core, not relevant as a reference

Limit of detection > 4 uM due to:

- O, release by the polymers in the Niskin bottle: 0.3<1 uM;
- Winkler sampling and fixation process: 2<7 uM

b) Reproducibility affected in the upper highest OMZ O, gradient
(oxycline-core interface):
Lower core & LOG: ~80% better reproducibility compared to
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TAKE HOME MESSAGE:

0O, Sensor 1 (AMOP0401)

/

2) ADJUSTEMENT OF O,-CTD WITH WINKLER

02 (mU) < Socr V-4VohTaupy explD:*P+D: T QU *0s*explTe T explPer)rP/1273.1547)

a) Presence of very localized outliers, at the:

- surface - strong natural temporal variability
- oxycline - negative concentrations

b) Focus on the upcasts, & on the calibration parameters for downcasts

(without Tau20 — smoothed profiles)




TAKE HOME MESSAGE:

3) ADJUSTMENT OF O,-CTD FOR LOW [O,]
a) Requirement of a «anoxic» reference: STOX/LUMOS, historical
b) Limit of detection x~50 better than with Winkler: ~60 nmol/kg



NEXT:

1) Proposition to write a Paper of Recommendations according to the protocols of
O, sampling, measurements and adjustment in O,-perturbated regions
(e.g. OMZs) in order to:

- share the results of those methodological studies;
- allow inter-comparisons between data, assessing and increasing the quality of the
global datasets
- improve key-observations in terms of low O, concentrations and variability;
e




NEXT:

2) Importance to have connections between our communities and the international
initiatives:

- GO, NE (Global Ocean Oxygen Network), |IOC-Unesco WG;

- IOCCP (International Ocean Carbon Coordination Project), SCOR/IOC-Unesco;

- VOICE project (Variability in the Oxycline and its Impact on the Ecosystems), outcome of IMSOO

(Implementation of Multi-disciplinary Sustained Ocean Observations)/GOOS (Global Ocean Observing System), |0C-Unesco,
WMO (World Meteorological Organization) ,UNE nvironment , ISC (International Science Council)

http://www.ioccp.org/oxygen
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Kiel Declaration on Ocean Deoxygenation
Participants of the international conference
“Ocean [\!nx\vgqnahnn- rivers and Comsequences - Past — Prasent — Futur
eptember 2018 in Kiel, Germany organized
Kiel Collaborative Research Center $FB 754 and Global Ocean Oxygen Nelwalk (GO;NE ~ I0C-UNESCO)

The ocean is Iosing its breath

em in the ocean supports the largest ecosystems on the planet. It s
. termed ocean deaxygen:
glabal warming by greenhouse gas emissions,
y nutrients and organic westes particularly in coastal wa
‘We call.on all nations, societal actors, sclentists and the United Nations t

() Raise global awareness about ocean deoxygenation throughlocal,
S A S \mzrdlsup]man. research,
innovative outre

) Take immediate and decisive action to limit pollution and in
xcessive mutrientinput to the ocsan.

Limit glabal warming by decisive climate change mitigation
actians,

‘Buth the Paris Agreement addressing Climate Change and the United
‘Nations' 2030 Agenda for Sustainable Development demand conservation
and sustain leu'n af the ocean, seas and marine resources in order to

safeguardace: jstems and their current and future societal benefits.
e B e o s

Scientists assembled at the conference and
from around the world agree that:

Duringthe past 50 years oxygen-depleted waters have expanded four-
fold. Some aress of the ocean have last up to 40% of their oxygen.

The angoing lass of oxygen from the ocean is a rapidly increasing
threat to marinelife, the ocean's ecosystems and coastal commanitios.

Global warming Impacts Cean CXVEER in two Ways: the Capacity to

held oxygen decreases in warming waters, whilst warming reduces

ocean mixing and circulation Hmiting the supply of oxyg!

the atmosphere. Pallution by nutrients and organic waste enhances

oxygen demand by increasing biological production and oxygen
nsumption during decompositiar.

Deaxygenation disrupts marine
aquaculture and leads to loss of habitat and biodiversity. It can
e T T e T e
n the water has been lost.

Deaxygenation can accelerate global warming via enhanced marine
production of greenhouse gases under low oxygen conditians.

‘The probilem of deosygenation is predicted to worsen in the coming
years under continued global warming and increasing nutrient input
o coastal regions 2 human populations and economies grov:

Expanded observation is immediately required for accurate
documenvatian and prediction. of ocean axygen changes, and fa
improved understanding of its causes and consequences,

Strategies 1o slow and eventually reverse deoxygenation and its
ecological impacts need to be co-developed between science and
sacietal actors, Thiswill contribute 1o the UN Decade of Ocean Seience
for Sustainahle Development.
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