Report on calibration of SBE oxygen data

Study of the comparison of Winkler Titrations and SBE47 oxygen

1. Each cruise was examined to see if a single regression line would suit the whole cruise. 

The results are as follows:

•2001-08 – This cruise had two sections:

*During the first (Haida Eddy) Y=1.04X fits the data reasonably well; the calibration appears to be quite steady at Y=1.03X up to cast #86 and then starts to slowly shift to Y=1.08X by the last cast calibrated.

*During the Line P section which followed the fit is better with Y=1.15X. Cast #220 looks notably different from the others and was dropped from the comparison. There is no obvious drift with time among the other 5 casts calibrated.

•2001-20 – Y=1.33X fits the data as a group; there is a lot of scatter in the data and no obvious time variation.

•2001-29 – I found no data for this cast. Using the regression curves prepared by Sheila I see a lot of scatter, but the 5 regression lines are quite close. An “eyeball” estimate gives a fit of Y = 1.47X

•2001-31 – Sheila’s plots suggest that this cruise might need to be divided into two groups. A fit of Y=1.56X was found using all the data and there appears to be a fairly gradual change from Y = 1.46X to Y =1.66X.   

•2001-30 – Only 3 casts were available for calibration and the scatter is large. A fit of Y = 1.67X was found.

2. Next a trial run was done on the data from 2001-08 using Y = 1.04X on casts 1 to 179   and Y = 1.15X on casts 180 to 225. The oxygen saturation was calculated. Plots were made of some of the casts. Clearly there are a few bad casts, such as cast #183. Many others from the Eddy section have subsurface oxygen saturations greater than 110%; fine-tuning the recalibration constant will not improve this significantly.

3. The other cruises with SBE47 data from 2001 were recalibrated using the fits given             above. Oxygen saturation was calculated and plots made. The chief scientist from each cruise was asked to review the results and recommend which data should go into the archive. No suggestions were made to delete any data.

4. Where there was sufficient data a comparison was done of the titrated oxygen data with the SBE oxygen data. Offsets were then added to the calibration files and rerun. COMPARE was rerun to check that the results were improved.

•2001-08 Offsets of 0.067 and 4.98 were found for volume and mass respectively. Breaking the analysis down into 2 parts as was done with the original fit is not possible because the only titrated values from late in the cruise are from depths (below 2000m) where hysteresis is a factor and errors are likely to be very large compared to the measured values.

•2001-20 Offsets of 0.0333 and 1.48 were found. Repeating the comparison showed improved results. 

•2001-29 There are only 3 data points at useful depths. No offset was applied.

•2001-30 There are only 3 data points at useful depths. No offset was applied.

•2001-31 There are only 5 data points at useful depths and large scatter. No offset was applied.

5. A study was made of the change of calibration vs the cumulative number of casts. Longer cruises were broken into 2 or 3 sections for this analysis. There was very little change during the first section of 2001-08 (the Eddy part). After that there is a fairly steady drift towards larger errors. The most abrupt change was during 2001-31.

6. A study was made of the variability of the fits and ignoring extreme outliers the variations are on the order of +/- 5% for most of the data sets. 

7. Changes were made to the name of the oxygen channel where the standard name was not used. As needed a second oxygen channel was added (mass or volume). A note was added to the headers about the errors to be expected due to variability of the fits as noted above.

8. The processing notes were updated and chief scientists were notified of the changes that had been made. 

RECOMMENDATIONS FOR FUTURE: Whereas salinity calibration samples are best taken at depth, the opposite is the case for the calibration of oxygen. Seabird warns that there is a hysteresis problem below 1000db. 

Germaine Gatien

March 19, 2002

REPORT ON CHANGES MADE IN JANUARY 2007

In January 2007 Frank Whitney expressed concern about the Oxygen:Dissovled:SBE channel; in particular he noted the poor agreement between bottles and CTD data for cast #220. Looking again at the comparison, it was found that most of SBE data looks reasonably close to the bottle analyses except for cast #220 at P4. For that cast the CTD data is much higher than the titration results. When the data was originally recalibrated it was divided into several sections, with the fit changing from one to another. Looked at from a 2007 perspective, there was a lot of drift through the cruise. Cast #220 was dropped from the comparison because it was so far out. This begs the question of whether this was due to faulty collection and/or analysis of bottles, or major drift in the SBE sensor.
I looked at how CTD data varied through casts #210 to 225. Temperature and salinity vary in a reasonable fashion, but the SBE DO from cast #220 is much higher than from 219 at the same site. The casts after 220 look like they have high SBE DO too, but there are no bottles to confirm this. It appears that calibration drift is the problem. It seems inadvisable to recalibrate the last group of casts based on only one bottle cast, so a decision was made to remove the channel from casts #220 to #225.

Germaine Gatien

January 19, 2007

