SBE Dissolved Oxygen Analysis – G. Gatien

A study was made of the data from the SBE 43 Dissolved Oxygen sensor collected during 2002-28 and 2002-31. These are the only cruises from which I have analyzed the oxygen data since the sensor was repaired. During 2002-16 no analysis was done since the data looked pretty bad and the pump to which it was attached was not performing well.

There are two issues that have to be dealt with:

1. Calibration – When the SBE43 has equilibrated how does it compare with the titrated values?

2. Time respone – The time response before repairs was such that it didn’t equilibrate during stops for bottles. Can we align the data effectively now? After alignment are the data close to bottles and are they of any use?

During 2002-28 it was found that the calibration between bottles (of which there were many) and the CTD was good – with an offset of 0.093ml/l and no significant dependence on pressure or temperature. Clearly the SBE43 was able to equilibrate by the time the bottles were fired. However, the time-response problem continues to be a serious limitation for the downcast data. This data set included no casts without stops during the upcast, so it was difficult to determine what shift factor was appropriate to align the up and downcasts. 

During 2002-31 the calibration is not as tight and the offset appears to be larger and I am not as confident that it is not time or pressure-dependent. However, this is not surprising given the area from which the samples were taken is one of intense mixing and the types of water varied greatly as the cruise progressed. There are only 4 bottles below 300db and the deepest looks very different from the others; it was treated as an outlier. The choice of what to put into the fit is not at all clear, but ignoring points in the top 2db and 2 outliers, the fit was found to be:



SBE – Titrated = 6E-05 * Pressure – 0.2422

There were many casts during 2002-31 with no stops for bottles. Several of these were examined and advancing the oxygen channel by about 8 seconds appears to produce the best overlap of up and down O2 vs Pr. traces. The judgement of what is a good fit was made by trying to match the vertical distance between up and downcast oxygen traces with that of the temperature traces.

A study was made of cast #59 comparing the results of various advancements combined with the correction based on the bottle comparison. The downcast data compared reasonably well with the upcast bottles for advancements of 8 to 10s. It is assumed that the correct downcast oxygen would be slightly higher than that measured in the bottles because the CTD tends to carry with it water from above. Applying the correction equation given above, the data obtained by advancing by 9s or 10s give values a little higher than the bottles and have the lowest average standard deviations. 

Advancement
~13s
~10s
~9s
~8s
~7s

Avg(CTD-Bottle)
-0.02384
0.04287
0.062798
0.080513
0.11087

Avg (Std Dev)
0.198241
0.125761
0.128963
0.145608
0.19799

Frank Whitney and I have agreed that based on the results of 2002-28 the dissolved oxygen channel should be kept in the rosette files. It can be used as a check on titrated values, and could conceivably be used to reduce the number of titrations necessary if and when we are convinced that the SBE43 works consistently. 

As to the downcast data, this study offers some hope that it could be useful, but it was based on just one cast. Before we consider putting it in the archive a lot more analysis would be needed. 

