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PROCESSING NOTES
Cruises: CFMETR Nanoose

Agency: Canadian Forces
Project: Canadian Forces Maritime Experimental Test Range
Area: Nanoose 
Date: 17 January 2023 –  14 December 2023 
Platform: Redacted
Processed by: Germaine Gatien

Date of Processing: 25 October 2023 – 2 July 2024
Number of original Hex files:  42

Number of casts processed: 39
INSTRUMENT SUMMARY
Two Sea Bird Model SBE 19 SEACAT CTDs (serial #1449 and 1511) and one SBE19+ CTD (#8054) were used with an altimeter attached. The SBE19 CTDs had a sampling interval of 0.5s. The SBE 19+ (serial #8054) was used for only 3 casts (N23081101, N23081102 and N23081201) and had a sampling interval of 0.25s.
SUMMARY OF QUALITY AND CONCERNS
These data form part of a long-standing time-series rather than a cruise. They cover sampling by the Canadian Forces Maritime Experimental and Test Ranges during 2022 in Nanoose Bay, BC. 

Calibration information for the CTDs could not be confirmed; the SBE19s  had not been recalibrated since 2014. The SBE19+ was recalibrated in 2021.
To assist in analysis, event numbers are helpful and the software in use will only allow 4 digits which suits most cruises. However, a 9-character system (Nyymmdd0#) is used for this project based on the letter N for Nanoose plus the date and 2 digits in case there are multiple casts on a single day. For use as an event number a 4-character format was derived from those IDs based on the month and day of each cast. This means the same event # will appear if there is more than 1 cast on 1 day, as occasionally occurred.
The soak period varied greatly, mostly between 22 seconds and 2.6 minutes. It is unknown what pump delay was set or if data logging was delayed. It is recommended that the SBE19+ be soaked for at least 2 minutes to improve salinity quality, but the conductivity appears to have generally equilibrated before pressure begins to change. 
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.  SeaCat salinity errors are expected to be as high as 0.05units in areas of high gradients. Away from high gradients errors in salinity are expected to be on the order of 0.005. Other errors are expected due to calibration drift.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files are *.cnv. 

2. Preliminary Steps

42 hex were delivered for 2023.
The file names were non-standard and contain the letter N followed by the date in YYMMDD format and 2 digits to indicate the sequential casts on a single day. While names are non-standard they are in the usual format for this project.
3.  Conversion of Raw Data

UNCLASSIFIED was written without an initial * in all HEX and CON files.

In order to convert the files it was necessary to replace UNCLASSIFIED with  
* UNCLASSIFED  in the HEX files and to remove the line with UNCLASSIFED  from the CON files.

The raw data were converted by matching the configuration file to the input file name, with the exception of one repeat cast that did not have a con file provided. The one from the first cast on that day was used to convert.
4 casts had a different temperature channel name, tv290C, instead of t090C and prdM instead of prSM. Research suggests these have the same definition; they came from a different CTD than used for other casts. The channel names were changed to enable conversion to IOS Header format and to enable simpler processing. Those casts also have a different sampling rate, 4Hz where all other casts are 2Hz. So some steps will have to be run separately for the August casts.
A spreadsheet “CFMETR CTD Locations (2022-24).xlsx” was provided with positions for casts.
The spreadsheet provided was saved as 2023-009NanooseCtdStations_merge_hdr.csv. Some editing was required:

· The format of latitude and longitude were changed to: 49 19.86134 N  ! (deg min) and 124 5.15635 W  ! (deg min).  
· A column LOC:Station was added with every row having “Nanoose” entered. 
· A column of event numbers was added to the CSV file using MMDD part of the file name as event number.

Data were acquired at the surface for between 22 seconds to 2.6 minutes. It is unknown what pump delay was set or if data logging was delayed. A 2-minute soak is generally advised for the best salinity data. For most casts the conductivity seems to have reached equilibrium before the cast began. 
Temperature and conductivity generally look ok. 
The altimetry generally looks fine. The CTD did not get within 15m for some casts; the altimetry will not get entered into the IOS Headers in those cases.
4.  WILDEDIT

No spikes were noted in the data so WILDEDIT was not run.
5.  FILTER

Tests were run to determine the best setting for a low-pass filter applied to the conductivity to force it to have the same response as the temperature. A time constant of 0.5 seconds proved best as judged by the effect on T-S plots.  
The pressure was not filtered since it is quite smooth; no reversals were noted though there are some areas where pressure was almost constant. In previous years, tests showed that filtering made things worse in sections where pressure was constant.
6.  ALIGNCTD

An initial run with no alignment applied to the temperature channel produced poor results with instabilities in T-S plots. Temperature was advanced by 0.73s relative to pressure since that has worked well for data from this project in previous years. A few casts were checked and the results were good, but the 4 casts with a higher sampling rate worked best using 0.33s. Alignment can be fine-tuned later using SHIFT if further adjustment is found useful. 
7.  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.
The program MERGE CSV FILES TO HEADERS was then used to add positions, station name, event numbers and project name to the headers.
The file from June 1 was not included in the CFMETR spreadsheet and there are no other casts on that day, so a nominal positions was used, 49° 20’N, 124° 0’ W.

One file from August 11 was not included in the information from CFMETR and another had only upcast data, so they were not processed further.
The 2 files from Dec 12 were identical, so only 1 was processed.

8. Checking Headers

· Track Plot was used to ensure positions look normal. There are no problematic outliers though, as usual, there is scatter in locations. 

· Header Check was run. The speed check showed a high speed between 2 casts on August 11. The second cast has only upcast data, so this is assumed to have been a split cast and the upcast file will not be processed further. There are some unbelievable temperature and salinity values, but they appear to be from the bottom of one cast so can be removed in editing.
· The altimetry header information from each file was exported to a spreadsheet. Most casts got within 15m of the bottom.  No bottom depths were available, so no checks could be made on altimetry accuracy. 
· A cross-reference list was produced. The times are reported to be in UTC. In previous years local time was reported. Most casts are at ~16:00 hours whereas in previous years most were in the morning. One cast is listed as having been a~24:00; a midnight cast is most unlikely. So the times do appear to be in UTC, as stated.
· Surface check was run and values ranged from -0.1 to +1.7db, with an average of 0.96db.  There were a number of CTDs in use. The one used in August had a range of 0.02db to 1.3db. Given the sampling rate and the specifications for these types of CTD, these values are reasonable.
9. CLIP 
CLIP was used to remove the first 0 scans for most files, but only 40 for the first 2 casts that started down before the 50 record point. 
10. SHIFT

These data were aligned earlier in the process, but tests were run to see if a further shift might reduce unstable features. For the SBE19+ casts a shift of -0.8 records improved the stability significantly. For the SBE19 casts the results were highly variable, with no further shift generally producing the best results. 

SHIFT was run ONLY on the 3 August casts using SBE19+.

11. FILTER

Tests were run using a filter (sizes 3 to 9) on salinity and/or temperature to reduce the unstable features but the results were not satisfactory, so this step was skipped.
12. DELETE

DELETE was run on the clipped 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 0.2m/s over 5 records between 10db and 10db above maximum pressure

The only warning concerned an upcast, so not of concern.
13. CTDEDIT
The DEL files were copied to EDT.
CTDEDIT was used to edit all casts; those from December to May were very noisy, at least partly due to highly variable descent rates.
For cast N23020202 too many records were removed by DELETE so it was rerun with minimum drop rate of 0.1m/s over 5 records.

Salinity was smoothed in cases where unstable features appeared to be due to misalignments of T and C in the presence of temperature gradients. A few records were removed from the top and bottom of a few casts.  The edited files were copied to EDT.

14. 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. 
T-S plots were examined. Most look fine though there are some slightly unstable features that may be real or due to slightly misalignment in T and C.
15. Intercomparisons

Historic ranges – Profile plots of temperature and salinity data were examined with the local seasonal climatology ranges superimposed. All temperature profiles fell within the climatology except for some low values in deep water for 1 cast in April. Salinity values were below the historic minimum below 350db for 1 cast in April and generally near the minimum in May. A few
casts were checked that used different CTDs fairly close in time and there did not appear to be significant differences; the difference in time does allow for a careful check of calibration.

16. CALIBRATION

No recalibration was applied.
17. REMOVE and HEADEDIT

The following channels were removed from all casts: Scan_Number, Descent_Rate Altimetry and Flag. (Note that if the CTD went within 15m of bottom, the altimetry reading is in the file headers.)
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 and no recent

factory calibrations, so significant drift in calibration is likely.

CTD sensors #1449 and #1511 had not been calibrated since 2014.

CTD sensor #8054 was calibrated in 2021.

For processing details see 2023-099_Processing_Report.doc

.-----------------------------------------------------------------------------------------
The standards check routine was run and no problems were found. 
T-S plots were examined and no problems were found.

18. Producing final files

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

b.) A cross-reference listing (see below) and header check were produced. No errors were found.
Institute of Ocean Sciences
CRUISE SUMMARY

Cruise ID#:
Nanoose Test Range
Dates: 
Start:
 17 January 2023
    End:
14 December 2023  
Location: Nanoose Test Range 
Vessel:    Redacted
CTDs 
	CTD#
	Make
	Model
	Serial#
	Altimeter
	Months in which used

	1
	SEABIRD
	19
	1449
	1094
	Jan, March-July, Sept-Dec

	2
	SEABIRD
	19 
	1511
	1095
	Feb, Aug, Dec

	3
	SEABIRD
	19+
	8054
	47578
	August
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