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Context  (2-3 lignes)  
Dissolved oxygen (O2) measurements by the Winkler method remain the absolute reference to ensure the 
accuracy of the O2 data acquired by the in-situ sensors. Despite technological advances in O2 sensors and 
improvements in calibration protocols, some offsets have been observed in global and regional observing systems 
where O2 is an essential variable (GO-SHIP, Argo, EMSO/OceanSites, Ocean gliders). 
 
Objectives / scientific questions (2-3 lignes)   
To ensure harmonization of Winkler practices between labs expert in Winkler measurements it was essential to 
organize a first national inter-comparison exercise for teams working in open sea systems in order to estimate the 
degree of "performance" and homogeneity for this type of measurement. The aim of this exercise was to involve 
several laboratories working in observation networks and recurrent offshore campaigns where O2 data is one of 
the essential variables for the scientific community and operational oceanography and where the Winkler 
measurement is used in the validation and correction of O2 data (e.g. Argo) 
 
Main results (y compris les relevés de conclusions des réunions de coordination si c’est l’objet du financement 
LEFE) 

 
 

 
Fig.1 : O2 concentrations for group 1 & 2 during the 
two days experiments where samples have been 
collected at 20, 80 and 200m depth 

 
 

 
 
 
 
 
 
 
 
 
 
 

Fig.2: Distribution of z-scores (blue) and robust z-scores 
(z-score* in red) for the participants and the samples. 
Shewart thresholds are represented by blue (+/- 2) and 
red (+/- 3) lines. 

The samples were taken in coastal waters in the Ligurian Sea (Villefranche/Mer) in April 2018 with a 30-litre 
NISKIN bottle with of 8 taps, an SBE25+ for the CTD profiles and an SBE37-ODO sensor new (calibrated) installed 
under the cylinder NISKIN. The samples were taken in two groups of 4 to 5 people, each taking 3 to 4 samples 
(one tap per person) which allowed to ensure that each person took from the same seawater sample. In order to 
compare the two groups together, one person performs the samples from both groups. Analyses were then 
carried out in laboratory with its own analyzer and its method of measurement.  
 
As a reminder, Gruber et al. (2010) estimate that in order to answer major environmental questions (deoxygenation 
of the ocean, increase in areas of anoxia, etc.) oxygen measurements must have an accuracy of less than 5 μmol/kg 
(with a target to be reached of 1 μmol/kg) and an accuracy of at least 2 μmol/kg (with a target to be reached of 0.5 

mailto:coppola@obs-vlfr.fr


μmol/kg). All the measurements carried out during this first exercise between the different French teams working 
regularly on the O2 data obtained by the Winkler method in offshore environments are quite heterogeneous and 
do not reach this objective. This is certainly explained by the different levels of expertise and seniority of the teams 
for this type of measurement.  
Statistical tests have shown that participants A, B and F, who are used to working together during intercalibration 
exercises, obtained better accuracy in the measurements and better homogeneity in the results (Fig.1 & 2). 
Participants D, G and E obtained more heterogeneous measurements that were, on average, distant from the rest 
of the participants, with a few "outliers" for participant E (or abnormal values) and a significant problem of 
measurement bias for participant D (poorer-performing measurements). 
Unfortunately, this exercise did not make it possible to compare all the measurement techniques but only those 
most commonly used in laboratories (detection of the equivalence point by potentiometry and 
spectrophotometry). Also, we were not able to test a wide range of O2 concentrations due to the bad weather that 
forced us to work in a coastal environment and in a limited time frame. Finally, to improve Winkler measurements 
harmonization we described some technical aspects to take into account. 
Future of the project : 
A new inter-comparison project will occur end of March 2020 in IFREMER Brest to test different O2 sensors and 
Winkler measurements in oxygen minimum condition. This project is supported by national infrastructure ILICO. 
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WINKLEX : un exercice d’intercomparaison pour les équipes impliquées dans les mesures d’oxygène dissous 
acquises à partir de différentes plateformes fixes et mobiles. Thibaut Wagener (MIO) – Journées GMMC 2019 




