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● In the framework of the EMRP project ENV05 OCEAN 

(Metrology for ocean salinity and acidity), the dissolved 

oxygen field intercomparison test (FIELDOXY) was 

organized onboard R/V Aranda on April 23, 2014. 

FIELDOXY 2014 
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● The aim of the intercomparison was to enable the 

participants to assess their performance in measuring 

dissolved oxygen (DO) concentration in seawater under 

field conditions.  

● The intercomparison was organised jointly by  

○ the Finnish Environment Institute (SYKE) 

• Proftest SYKE, Envical SYKE and Marine Research Centre  

○ University of Tartu (UT). 

● Participation was free of charge 

● Also meals and accomodation onboard of Aranda were free 

of charge for the participants. 
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Source: Aranda brochure available via 

www.itameriportaali.fi/en/aranda/laiva/en_GB/laiva/ 



● On Tuesday April 22 participants arrived for mounting and 

installation of the instruments.  

● On Wednesday April 23: 

07:00 Departure from West Harbor, Helsinki, Finland 

07:00 – 07:30 General information, Safety information 

07:30 – 08:00 Breakfast 

07:30 – 10:00 Checking the instrumental set-ups, Syncronizing the 

clocks etc. 

10:30 Arrival to intercomparison site 

11:00 Lunch 

11:54 Intercomparison at 5 m depth 

13:45 Intercomparison at 23 m depth 

14:30 Coffee break 

16:25 Intercomparison at 40 m depth 

17:00 Return journey starts 

17:00 Dinner 

19:00 Arrival to West Harbor, Helsinki 

Schedule 
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● Total of 20 participants from 10 institutes in Finland, 

Estonia, France, Germany and Sweden participated in the 

intercomparison 

Participants 

Estonia 

 

Estonian Marine Institute University of Tartu 

 University of Tartu 

Finland 

 

EHP-Tekniikka Ltd. 

 

F 

HSY Laboratory Pitkäkoski, Helsinki 

 Hyxo Oy 

 SYKE Laboratory Centre, Helsinki 

 SYKE Marine Research Centre, Helsinki 

 SYKE Freshwater Centre, Oulu 

France 

 

 

IFREMER France 

Germany 

 

Federal Maritime and Hydrographic Agency Germany 

Sweden Stockholm University, Department of Ecology, Environment and Plant Sciences 

 Umeå Marine Sciences Centre 
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● Totally, 12-18 oxygen sensors were tested depending of the 

test depth.  

● Additionally five Winkler titrimetric set-ups participated in 

the intercomparison.  

● The metrologically traceable Winkler titration results by UT 

were used as the assigned values. 

 

Sensors and titration set-ups 
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● The testing site situated two hours away in the offshore 

area in front of Helsinki (59°50.79', 24°50.27'). 

● The station is called LL7 and it has been applied for long 

time as monitoring site for water quality in the Baltic Sea. 

 

Testing site 
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● Based on the CTD 

profile measured 

onboard Aranda, the 

stable testing depths 

were chosen.  

● The chosen testing 

depths were 5 m 

(D1), 23 m (D2) and 

40 m (D3).  

 

Test depths 

T
ee

m
u 

N
äy

kk
i, 

S
Y

K
E

 
16

.6
.2

01
4 




16

.6
.2

01
4 


T

ee
m

u 
N

äy
kk

i, 
S

Y
K

E
 

© Tero Väisänen 

© Tero Väisänen 

© Tero Väisänen 

© Tero Väisänen 




16

.6
.2

01
4 


T

ee
m

u 
N

äy
kk

i, 
S

Y
K

E
 

© Tero Väisänen 

© Tero Väisänen 

© Tero Väisänen 




16

.6
.2

01
4 


T

ee
m

u 
N

äy
kk

i, 
S

Y
K

E
 

© Tero Väisänen 

© Tero Väisänen 



 


16

.6
.2

01
4 


T

ee
m

u 
N

äy
kk

i, 
S

Y
K

E
 

© Tero Väisänen 

© Tero Väisänen 




16

.6
.2

01
4 


T

ee
m

u 
N

äy
kk

i, 
S

Y
K

E
 

© Tero Väisänen 

© Tero Väisänen 

© Tero Väisänen 
© Tero Väisänen 



© Tero Väisänen 

© Tero Väisänen 




16

.6
.2

01
4 


T

ee
m

u 
N

äy
kk

i, 
S

Y
K

E
 

© Tero Väisänen 

 

© Tero Väisänen 

© Tero Väisänen © Tero Väisänen 



● Titrant standardization with KIO3  standard substance 

● Winkler reagents saturated with air 

○ Their oxygen content determined and accounted for 

● Iodine volatilization determined and accounted for 

● Volumetric titration  

○ On the ship gravimetric titration impossible 

○ Brand Liquid Handling Station LHS 600 (calibrated) 

○ Pre-titration in case of samples 

● Amperometric end-point detection with two Pt electrodes 

● Possible sample contamination with air accounted for as 

an uncertainty source 

● Possible oxidizing-reducing effect from sea-water 

determined when back in lab (no effect was identified) 
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Reference method 



Amperometric end-point 

detection with two Pt electrodes 
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Reference method 

reagents 

saturated 

with air 

 

Volumetric titration 

 



● Preliminary results have been delivered to the participants 

on June 5th 

 

● Comments to the results were requested latest by 16th 

June. 

 

● The final report of the proficiency test will be published in 

July-August 2014 (www.syke.fi/proftest/en). 

Preliminary results 
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● The homogeneity and temporal stability of the sea water at 

the intercomparison site was studied by measuring 

dissolved oxygen with three oxygen sensors YSI 600 XLM 

V2.  

● These sensors were mounted in the three different positions 

on the Rosette for obtaining information on spatial 

heterogeneity at each testing depths.  

● During the intercomparison, homogeneity test 

measurements were carried out at each depth 5 minutes 

before and 5 minutes after the testing time.   
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Homogeneity studies I 



● For homogeneity test, 10 results were recorded within 10 

minute’s timeframe.  

○ Sensors recorded values measured from water body 

every tenth seconds.  

○ Two consecutive measurements were regarded as 

replicate measurements for one homogeneity test 

sample.  
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● At all depths the assigned values of DO concentration are 

average values of the Rosette sampling vessels 1, 4, 7 and 

10.  

● The combined standard uncertainties take into account  

○ the averaged uncertainty of the Winkler titration 

procedure, 

○ the differences between the Rosette sampling vessels. 

● The latter uncertainty (which is the dominating uncertainty 

contribution at 5 m and 40 m depths) is expected to account 

for the inhomogeneity of DO concentration around the 

Rosette.  
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Assigned values and their uncertainties 



● The expanded uncertainties U(CO2) were found with 95% 

coverage probability, taking into account the effective 

degrees of freedom.  

● Because the inhomogeneity is taken into account, the 

reference values are expected to be valid reference values 

for all DO measurement devices attached to the Rosette, as 

well as the Winkler titration results of samples taken from 

other sampling vessels. 

 

 

 

 

 

Assigned values and their uncertainties 
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● The assessment of the standard deviation for proficiency 

assessment was based on perception and experience of the 

PT provider, taking into account the type of the sample, the 

concentration of the tested parameter, the results of 

homogeneity testing, the uncertainties of the assigned 

values and the long-term variation in previous proficiency 

tests for chemical laboratories.  

● The target value for the standard deviation for performance 

evaluation was set to 8 % for all testing depths 

Standard deviation for proficiency 

assessment 
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● The evaluation of the participants was based on z scores 

(and zeta scores), which were calculated using the 

assigned and the estimated target values for the standard 

deviation for proficiency assessment 

● The z scores were interpreted as follows: 

 

 

z scores 

Criteria Performance 

 z   2 Satisfactory  

2 <  z  < 3 Questionable 

 z   3 Unsatisfactory  
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The summary of the results 

Analyte Sample Unit 
Assigned 

value 
Mean 

Rob. 

mean 
Median SD rob SD rob % sp % n Acc z % 

O2 D1_05 mg/l 14,93 14,90 14,89 14,90 0,36 2,4 8,0 24 92 

  D2_23 mg/l 13,79 13,79 13,66 13,70 0,41 3,0 8,0 22 86 

  D3_40 mg/l 13,63 13,70 13,56 13,63 0,57 4,2 8,0 19 84 

● In total, 88 % of the results were satisfactory when deviation 

of 8 % from the assigned values was accepted. 

 

 

 

 

 

 

Rob. mean the robust mean 

SD rob   the robust standard deviation 

SD rob %  the robust standard deviation as percent 

sp %   the standard deviation for proficiency assessment at the 95 

% confidence interval 

n   the number of the participants. 

Acc z %   the results (%), where |z| ≤ 2 
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● Optical sensors performed better than amperometric 

sensors 

● Sensor measurement results were in good agreement with 

Winkler results 

● For some sensors difference from the assigned value 

increased in a function of depth 

● Only six participants reported uncertainty for their 

measurement results 

○ Four of them used Winkler titration methods 

● Very good feedback from participants for arrangements 

○ More similar intercomparisons were proposed 
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Some observations 



www.syke.fi/en 
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