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Summary 
 
The Bjarni Saemundsson bottle rosette package contained one CTD sensor during all 
three NAB08 cruises. The raw salinity and temperature data (called S1 and T1) were first 
de-spiked using a median filter, and then remaining bad data points were corrected 
manually (see details below). Finally, an offset of 0.003 was subtracted from all Bjarni 
salinity values to bring it in line with the Knorr (see Calibration Report #1). The filtered, 
corrected variables are called S and T.  
 
The Knorr bottle rosette package contained two CTD sensors, yielding raw measurements 
S1, S2, T1, and T2, which were first reconciled to bring their median temperatures and 
salinities into agreement. Where the two sensors agreed to high precision, their mean was 
taken, and where the sensors disagreed, the least variable sensor was chosen and de-
spiked with a median filter. All of the resulting data was smoothed once more with a 
median filter and then corrected manually for remaining bad data points to produce the 
varibles S and T. Potential temperature and density were calculated from both raw and 
corrected values using the functions sw_ptmp.m and sw_pden.m.  
 
*Note: While this despiking exercise changed some density values, it did not have a 
noticeable affect on the float or glider calibration casts, which were lined up by density. 
 
R.V. Bjarni Saemundsson processing 
 
The Bjarni Saemundsson’s CTD data were sampled at 6 Hz. A 21 point median filter 
(window of 3 s) was applied to raw temperature and salinity data (T1, S1). This filter 
preserves the fine-scale structure while eliminating most spikes. Occasionally, spikes 
were large and too numerous for the 21 point filter to eliminate, so for highly variable 
regions, where the difference between the raw signal and the 21 point median filter was 
greater than a manually-defined threshold of 0.005 (salinity) or 0.02 °C (temperature), an 
81 point median filter was used instead. Where the 81 point filter also failed to eliminate 
spikes, temperature and or salinity values were manually flattened (set to a constant 
value) if possible or else eliminated (set to NaN). This always occurred near the surface, 
and upcast and downcast were compared to make sure the correction was appropriate. 
Casts that were manually corrected are listed in Table 2, along with the operation 
performed. 
 



Table 1. Manual corrections to T,S data.  
 

Cruise Cast Variables Index range 
modified Operation 

KN: Process  27 S 1:720 = S(721) 
KN: Process  44 S 800:1010 = S(1011) 
KN: Process  58 S 1:1200 = NaN 
KN: Process  63 S 1:1740 = NaN 
KN: Process  119  S 1:500 = S(501) 
BJ: Rescue  289a S 12400:end = NaN 
BJ: Recovery 290a S,T 1:270 = S(271);T(271) 
BJ: Recovery 291 S 1:34 = S(35) 
BJ: Recovery 292 S,T 14755:end =S(14754);T(14754) 
BJ: Recovery 302 S 1:598 = S(599) 
 
R.V. Knorr processing 
 
The Knorr’s CTD data were sampled at 24 Hz. The Knorr had two CTD sesors, which 
were first tested for agreement by comparing the median values for each cast. The 
median difference between S1 and S2 ranged from +0.0002 to -0.0018 (unitless), and the 
median difference between T1 and T2 ranged from +0.0006 to -0.0003 °C. The outputs of 
the two sensors were combined into a single despiked product for temperature and for 
salinity (named T and S in the data files) according to the steps listed below.  
 
1. Initial cast-by-cast alignment of sensors 
 

Sensors 1 and 2 were brought into closer agreement on a cast-to-cast basis by 
adding half the difference between the medians, (median 1 – median 2)/2, to 
sensor 2 and subtracting the same amount from sensor 1. 

 
2. Threshold for sensor agreement 
 

Once the sensors were aligned cast by cast, any point where the difference 
between the two sensors exceeded a manually defined threshold was labeled as a 
mismatch.  

 
Temperature threshold: |T1 – T2| > 0.01 °C  Salinity threshold: |S1 – S2| > 0.0025 
 
3a. If No mismatch: average two sensors  
 

Where no mismatch was found, the values from the two sensors were averaged. 
 
3b. If mismatch: choose the less variable sensor and perform median filter 
 

If a mismatch was found, both sensors were checked for local variability at two 
timescales: a small 21 point window (~0.4 s before and after) and a large 501 



point window (~10 s before and after). For each mismatch, the local ranges for 
both the small and large windows were defined as the difference between the 
maximum and minimum values within the window. The large and small window 
ranges were added together to obtain a single measure of variability for each 
sensor, and the sensor with smaller variability was chosen. This process was 
repeated for all points of mismatch, so that sensor 1 could be chosen for part of 
the cast and sensor 2 for another part. A 101 point median filter was then applied 
to all of the chosen sensor output. 

 
4. Apply a final median filter to all data 
 

A final 51 point median filter (~2s) was then applied to the combined data from 
steps 3a and b to remove small spikes from the data and smooth the transitions 
where step 3b switched from one sensor to the other.  

 
5. Manually fix remaining problems 
  
 Casts that were fixed manually are listed in Table 1. 
 
Failure of pump on R.V. Knorr  
 
The pump feeding CTD sensor 1 on the Knorr and also the oxygen sensor failed during 
the upper portion of several downcasts, rendering the salinity and oxygen data useless. 
The salinity data could be corrected using data from the second sensor, but the oxygen 
data still have not been corrected. When the problem was noted early, the cast was 
aborted and repeated, but several casts were not repeated. A list of the problematic casts 
is found in Table 2. 
 
 
Table 2. List of casts where the pump failed on the downcast. 
 

Cast number Cast redone? 
16 NO 
17 NO 
59 YES 
61 YES 
63 YES 
82 YES 
109 YES 
124 NO 
 


