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PROCESSING NOTES
Cruises: CFMETR Nanoose – 2010-99
Agency: Canadian Forces
Project: Canadian Forces Maritime Experimental Test Range
Area: Nanoose

Date: 12 January 2010 – 16 December 2009 
Platform: Stikine (and others)
Processed by: Germaine Gatien

Date of Processing: 31 March 2011 – 14 June 2011
Number of original CTD casts: 85 (includes one from 2011)
Number of casts processed: 82 (one empty hex file, one duplicate file, one file from 2011)
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.
No position was available for file n10070601 so a nominal position was entered.
More detailed editing was applied than in 2009. This involved removing a few near-surface records from many casts, bottom data from a few and editing of salinity for all but 2 casts. The salinity tends to “overreact” when temperature gradients are high, so the data were smoothed to produce stability in such situations. There were a few cases of pressure spikes where data had to be removed. 
The soak period for the CTD was typically 1 -1.5 minutes long, but occasionally less than 1 minute. It is recommended that the SBE19+ be soaked for at least 2 minutes to improve salinity quality, though in the absence of large differences between air and water temperatures it is likely that 1.5 minutes is sufficient. 
There was no salinity calibration sampling. 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.
One file from 2011 was included in the data provided. It was processed, but set aside for inclusion in data to be archived for 2011.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files are *.hex. 

2. Preliminary Steps

84 hex files and corresponding configuration files were delivered. A number of different CTDs were used. One of the files is from 2011.
3.  Conversion of Raw Data

The raw data were converted by matching the configuration file to the input file name. Altimetry was converted.
File n10030301 could not be converted; the hex file was empty.

File n10032301 was not converted on the first attempt because there was no con file. It is assumed that the con file is the same as that used for file n10032302 and so conversion was successfully run using that con file.

The soak period was less than a minute for some casts, and the conductivity had not reached equilibrium. For most casts there was a soak of between 1 and 2 minutes. A 2 minute soak is advised for the best salinity data, but the conductivity generally seems to have reached equilibrium before the downcast started. 
Most files have no out-of-water data recorded but file n10022501 does, so we can get an estimate of pressure accuracy. Conductivity rises sharply when the pressure is at ~-0.6db. However, there were a variety of CTDs in use, and the range of the pressure sensors is unknown so the precision is unknown. No recalibration will be applied to pressure. 
Temperature and conductivity generally look ok, but there are spikes in all channels for at least 1 cast, n10121401b. 
The altimetry looks clean near the bottom of casts. 
4.  WILDEDIT

There were a few spikes, so tests were run using WILDEDIT with 2 passes with 30 scans and 2 and 5 standard deviations for the two passes. The simple spikes in file n1012401b are effectively removed, but there are problems at depth that remain. Those are more complex than simple spikes, with large sections of unbelievable values. The bad data can be removed later using CTDEDIT. 

A lot of seemingly good data were replaced with pad values in this step, so WILDEDIT was not run.
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. 
It was later determined that cast n10121402 had serious problems best fixed at this stage. Pad values were used to replace some scattered bad values Later deep salinity values will have to be removed.
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.
Positions were provided by Peter Chandler from information in the ACT files. That data was placed in a spreadsheet file along with station name (Nanoose). There were a few inconsistencies with naming of files. In most cases the original files had a format nYYMMDD01 or in the case of two casts on the same day the second would be nYYMMDD02. For one day rather than ending in 1 and 2, repeats were named 1 and 1b. In one other case there was only 1 cast but the ending was “1b”.
The names were adjusted so they all followed the same format ending with a “1” or “2”, not “b”.

The format of latitude and longitude needed to be changed to DD MM.MM N and DDD MM.MM W. For latitude, this was done by concatenating INT(LAT), TRUNC((LAT - INT(LAT))*60),2) and N with spaces between each of those. Longitude was adjusted in the same way.

The program MERGE CSV FILES TO HEADERS was then used to add that information to the headers.
8. Checking Headers

Header Check was run and no problems were found, though the nature of this data means we can only check that the headers are reasonable.
The track plot looked reasonable. 
Altimetry headers were exported to a spreadsheet. Values were checked against plots and the algorithm worked well.
Surface check was run and the average surface pressure was 0.4db.There were a few negative values, but only a few were lower than -0.2db and those mostly had near-zero salinity. One cast had large negative pressures at the beginning of the file, but those soon settled to reasonable values, so that looks like pressure spiking, not a calibration problem.
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. For 2009 Nanoose data +1.9 looked best overall.

Since different CTDs are in use it is likely that no one setting suits all. Tests were run on casts from 4 different CTDs and a setting of +2 looked best overall with +2.25 a close second.
SHIFT was run on all casts using +2 records for Temperature. Salinity was recalculated.
A little more editing of file n10121402 was done at this stage. 
11. DELETE

Then DELETE was run on the SHF 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 2 casts. One had already been noted earlier as having surface pressure spiking that can be removed in CTDEDIT. The other (n10121402) has more serious problems that appear; spikes in the raw data have been complicated by the filter and alignment steps, so a return was made to the original converted file. Some records were replaced with pad values. There remain some warnings in DELETE about this file, but it is probably best to deal with the problems in CTDEDIT.
There were some casts missing which were found and put through all steps given above. With non-standard naming it is harder to keep track of this, so care is needed.

12. CTDEDIT
Plots were then opened in CTDEDIT. Only 2 casts required no editing. Surface records were removed from many files and bottom records were removed from a few casts where there was clearly some corruption. Salinity needed editing in most files to remove the effects of minor misalignments of T and C in the presence of sharp temperature gradients.
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 problems were found. 
Page plots were examined and look ok with only a few very slightly unstable features.
14. Intercomparisons

Historic ranges – The only excursions from the local climatology were some slightly low salinity values near the bottom of one cast in early September; the next cast had a few records close to the historic minimum, so this was likely a real change, not indicative of calibration problems.  Temperature values were all within the climatology.

Repeat casts – There were some repeat casts within a few hours of each other. Those look reasonably similar.

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 HEADEDIT routine was used to fix formats and 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 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. Two errors were found. One occurred by accidental renaming of an edited file. That was rerun through CTDEDIT and the routines that follow that. The other case was file n10032301 which was a copy of n10031001. There was a cast n10032302 which does contain data from the right day. File n10032301 will not be archived.
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CRUISE SUMMARY
Cruise ID#:
Nanoose Test Range
Dates: 
Start:
12 January 2010
    End:
16 December 2010


Location: Nanoose Test Range 
Vessel:    Stikine
NOTE: Several SEACATs were used for this cruise and not all were identified. The calibration information used in conversion can be found in the headers of the CTD files. 
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