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PROCESSING NOTES
Cruises: CFMETR Nanoose

Agency: Canadian Forces
Project: Canadian Forces Maritime Experimental Test Range
Area: Nanoose

Date: 7 January – 18 December 2009
Platform: Stikine

Processed by: Germaine Gatien

Date of Processing: 4 February 2009
Number of original CTD casts: 108
Number of casts processed: 103
INSTRUMENT SUMMARY
Several Sea Bird Model SBE 19 SEACAT CTDs were used. All were mounted with an altimeter.
SUMMARY OF QUALITY AND CONCERNS
Several CTDs were used and the calibrations are assumed to have been entered correctly as we do not have the means to check them.
The positions in the header are nominal.

The only editing applied to this data was to remove large spikes. More detailed editing would be time-consuming, but should produce more reliable salinity data. Some improvement could also be made by doing more spike removal before filtering.
The soak period for the CTD was typically 1 -1.5 minutes long. It is recommended that the SBE19+ be soaked for at least 2 minutes to improve salinity quality, though 1.5 minutes is probably sufficient. 
There was no salinity calibration sampling and no information. SeaCat salinity is prone to error due to mismatch of conductivity and temperature response times, especially when the descent rate is non-uniform. These errors are likely to be much larger than calibration errors. SeaCat salinity errors are expected to be as high as 0.05units in areas of high gradients. For most of these data the gradients are lower and the descent rates fairly steady; in those conditions errors in salinity are expected to be on the order of 0.005.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files are *.hex. 

2. Preliminary Steps

108 hex files and corresponding configuration files were delivered. A number of different CTDs were used.

3.  Conversion of Raw Data

The raw data were converted by matching the configuration file to the input file name. 

The soak period was less than a minute after the pump came on for 1 cast, but between 1 and 1.5minutes for most. A longer soak is advised for the best salinity data, but the conductivity generally seems to be approaching equilibrium before the downcast started. In many cases the pumps were on when acquisition began so it is unclear how long the instrument had been in the water. Examination of a few plots suggests that the surface was close to 0db.
The altimetry looks good near the bottom, though few casts were within 15db of the bottom and the data are spiky above that level. Header entries are made only for casts which come within 15db of the bottom.
4.  WILDEDIT

There were a few spikes in the conductivity channel, so the data were run through WILDEDIT using 2 passes with 30 scans and 2 and 5 standard deviations for the two passes.

5.  FILTER

The conductivity was low-pass filtered with a time constant of 0.5 seconds to force it to have the same response as the temperature. 
The pressure was filtered with a time constant of 1 seconds to increase the pressure resolution. 
6.  DERIVE

Program DERIVE was run to calculate salinity.

7.  Conversion to IOS Headers

The IOSSHELL routine for Sea Bird ASCII files was used to convert the Sea-Bird data to IOS Headers
Edit Headers was used to enter a station name and nominal positions in the headers. All casts are near that position, but exact positions were not in the headers and no log was available.

Formats and units were fixed at the same time.

8. Checking Headers

A cross-reference list was produced and checked against the log sheets. Since there appear to be some oddly named casts and some that look like repeats, the list was opened in excel to enable manipulations. The files was saved as 2009-99-xref.xls. 
Header Check and Track Plot were not run since all positions are the same.
Surface check was run. This turned up a few negative pressures. It is not unusual to get a few values like this given the inaccuracies in this pressure sensor. There were a few very high or very low pressures, which all turned out to be due to surface spikes in pressure. To get rid of all these surface problems, plus data that are unreliable in the top half metre CLIP should be run after the data have gone through DELETE.
9. SHIFT

When this type of instrument was used during 2008-03, -18 and -38, the temperature channel was shifted by +2.25 records and for 2009-17 a setting of +1.75 looked best. 

Tests were done on two casts and the best setting was 1.9 records overall, though the best choice does vary from record to another. 
SHIFT was run on all casts using +1.9 records for Temperature. Salinity was recalculated.

11. DELETE

Then DELETE was run on the CLIP files using the following parameters: 

  Surface Record Removal: Last Press Min    Maximum Surface Pressure (relative): 10.00   

  Surface Swell Pressure Tolerance: 1.0
     Pressure not filtered

  Swells deleted. Warning message if pressure difference of 2.00

  Minimum Drop Rate 0.25m/s over 5 records between 10db and 10db above maximum pressure

There were warnings for 6 casts, one of which has pressure <10db and the others have jumps of more than 2db. These will be examined more closely after CLIP is run.
12. CLIP and CTDEDIT
CLIP was run to remove records above 0.5db because most of the spikes are at the surface.
Plots were then examined. The following problems were found:

n9010701 – bad surface data even after CLIP. CTDEDIT was used to remove bad data from beginning of SHF files. That was then put through DELETE and CLIP again.

n9042901 – spike in salinity – used CTDEDIT to remove from CLIP file.
n9040601a – spike. CTDEDIT applied to CLIP file
n9061201 – bad surface data – removed with CTDEDIT –reran DELETE, CLIP

n9080501 – aborted and another cast was run. DELETE.
n9081401b – only a few points in the file. It looks as though it was aborted because it was named wrong. A few minutes later file n9081401a was logged. DELETE.

n9091501b – spike in Salinity. CTDEDIT applied to CLIP file.
n9091601 – There are big spikes in all channels. This might be fixable by skipping the filter or running WILDEDIT again, but there was a rerun of the cast within 2 hours, so that will be used and this can be deleted. DELETE
n9112601 – no temperature or salinity recorded. DELETE
n9112701 – only 140 scans. Looks like cast was stopped because named wrong and reran with different name. DELETE.
So 5 files will not be processed further. 
Another 2 were edited at the SHF stage and rerun through DELETE without warning and then they were run through CLIP.  
Another 3 files were edited at the CLIP stage. The output of CTDEDIT for those files was then copied to *.CLIP so there are a complete set of CLIP files with or without editing as indicated above. 
13. BIN AVERAGE

The following Bin Average values were used:

Bin channel = pressure       

Averaging interval = 1.000            
Minimum bin value = .000

Average value will be used.
   
Interpolated values are NOT used for empty bins

Profile plots were examined on-screen and no major spikes were found. There are odd features likely to be due to mismatch between T and C, but fixing that would require time-consuming editing and the data were required quickly so it was not pursued.
Page plots were examined; there remain some unstable features mostly near the bottom. 
14. Intercomparisons

Historic ranges – The only excursions from the local climatology were a few temperature records near the bottom and the salinity near the top for one cast. There is no evidence of calibration problems. 
Repeat casts – All casts are from the same area, and there were some repeats within a few hours, though usually because there was some problem with the first cast. No study was made of this as it was being prepared quickly for use in research, so if there is a problem it will soon be discovered.
15. CALIBRATION

No recalibration was applied.
16. REMOVE and HEADEDIT

The following channels were removed from all casts: Scan_Number, Conductivity, Descent_Rate Altimetry and Flag.

The salinity channel was removed from the following files based on the presence of many unstable features and data that were major outliers in a decade long study of bottle salinity values:

n9040901

n9040901a

n9050701 
The HEADEDIT routine was used to add the following comment to the headers:
    SeaCat salinity is prone to error due to a mismatch of conductivity and

    temperature response times, especially when the descent rate is non-uniform.

    Such errors are likely to be larger than calibration errors. SeaCat salinity

    errors are expected to be as high as 0.05 units in areas of high gradients,

    but on the order of 0.005 where gradients are low and descent rate steady.

    There were no salinity calibration data available for this cruise.

    The positions are nominal. 

The standards check routine was run and no further problems found.

17. Producing final files

a.) The final files were renamed *.ctd.

b.) A cross-reference listing was produced.
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