REVISION NOTICE TABLE

	24-Dec-2013
	The DIC, Alkalinity, TOC, PC and PN data from Lisa Miller were added. There were no associated rosette files so no merging was done. Lisa had sent this file in 2002 but it had been put aside and forgotten until today. J.L.


PROCESSING NOTES

Cruise: 9939

Agency: NOW Research Network

Project: North Water Polynya Study (NOW)

Chief Scientists: Louis Fortier and Barry Hargrave (Leg 1); Louis Fortier (Leg 2 & 3)

Platform: CCGS Pierre Radison

Date: 23 August 1999 - 2 Oct 1999

Processed by: Germaine Gatien

Date of Processing: 10 July 2000 – 17 November 2000

Number of original casts: 105

Number of casts processed: 103

INSTRUMENT SUMMARY

Falmouth Scientific Inc. ICTD/SN 1329 with Transmissometer #139 and Fluorometer #93S.

SUMMARY OF QUALITY AND CONCERNS

An assessment of data quality written by Dr. Humfrey Melling is stored in file 9939_data_assessment.doc. A copy is included in the processing report.

Editing of the data was limited to the top 20m and areas of very large temperature gradient where spikes in salinity were obviously the result of mismatches in the sensors. For many casts there is significant temperature variation at depth with resultant noise in salinity, and the T-S plots show many unstable features. It has been left to individual researchers to further edit the data to suit their needs. There are notes in the Particulars section to indicate which casts were heavily corrupted by noise.

Pressures should be considered to be within ±1db.

PROCESSING SUMMARY

1.PRELIMINARY STEPS

The log book was obtained and reviewed.

The data files were obtained. The names of the BT1 files were changed to standard IOS format (ex. D105.BT1 was changed to 99390105.BT1).

Configuration file 1329.txt was prepared with configuration information for the instrument, including a sampling rate of 13.05Hz. This figure is based on laboratory measurements. It was confirmed by looking at several casts, dividing the number of scans by the length of the cast as deduced from the CTD log.

Headers were edited to make the station names consistent with the CTD log. In some cases the cast number and station name are very similar; in order to make it clear when a station name was being used, the name was changed to Stn4 or St40 to show that it was not a cast number. This was not done where there is no room for confusion, example S2.

The configuration file was prepared. The scan rate was checked for a few deep casts using the number of scans from the header and the length of the cast from times in the CTD log. The results are consistent with the results of laboratory measurements of 13.05 Hz.

The data was converted to IOS Headers in IOSSHELL using “CONVERT FSI RAW FILES” with 1329.txt as configuration file. Bottle files were automatically produced for the rosette casts. There were problems converting casts #28,32,48,62,63,87 due to errors in BT1 &/or HDR files. (See Particulars section for details.) These were edited to enable conversion. 

After conversion the HEADEDIT routine was used to add details to the IOS headers such as the name of the chief scientist. The header check, header summary and cruise track were produced and checked. Some errors were found in the positions and times of casts #10, 11, 33, 35, 40, 43, 44, 48, 55, 71, 75, 78, 81, 82, 84, 86 and 105; these were corrected in the HED files but not in the original header files (HDR).

A study (9939PRES.xls) was made of surface pressures, but there was no information from the surface for the downcasts and not all upcasts ended at the surface. Most of the upcast surface pressures that are available are within ±0.5db. No correction will be made to pressure.

2. INITIAL EDITING

The DAT files were examined to determine the approximate scan numbers for the start and end of the downcast. An attempt was made to eliminate unneeded records prior to the start of the downcast while leaving a leader of about 25 records at minimum pressure. For many casts the CTD was lowered immediately so such a leader did not exist. (Where no DAT file was available the HED file was put through ADD TIME CHANNEL routine to produce a record number.)  Using these scan ranges CLIP was run to produce a downcast file.

Plots of T, C and P vs record number were produced using the IOS SHELL time-series plotting routine. The plots were checked for problems and annotated for guidance in initial editing 

VIEWEDIT was used for initial editing using ASPIKE to remove only large spikes in T, C and P. A few casts were corrupted by broad spikes in all channels in bands of about 20 records.

Cast 53 had bad conductivity data of about 200 records length (358.4-376.3db).  

3. ICTD DELAY ROUTINES

A series of steps was followed to determine the delay in temperature that is optimal for salinity calculation. For a sample of casts program ICTDelay was run using a range of temperature delays and GRAPHER was used to examine the effect of the different delays on salinity. ICTDelay was rerun until an optimal value was found. A few casts were run through DELETE, CALIBRATE, BOX CAR FILTER and PAGE PLOT to check that the application of DELAY was effective. A delay of 325ms was chosen. 

The routine ICTDADJ was then run applying that optimal delay to the files produced in the previous step. CLEAN was used to fix the headers. A few casts were run through DELETE, CALIBRATE and BOX CAR FILTER to check that the application of DELAY was effective. 

There were problems with in many casts where there is large temperature and conductivity variability at depth. Using a 3-point box car filter on the conductivity before applying ICTD-ADJ did not help. 

4. REMOVE

REMOVE was run to produce two sets of files:

Set 1: adjusted Pressure, adjusted Temperature and adjusted Conductivity

Set 2: adjusted Pressure, adjusted Transmissivity and adjusted Chlorophyll

Note that the transmissivity and chlorophyll data is nominal.

5.  DELETE 

The following DELETE parameters were used:

Surface Record Removal: None       

Surface Swell Pressure Tolerance: 0.50       

Pressure filtered over width: 25

Drop rates deleted for speeds less than 0.5m/s computed over 25 records.

Swells deleted. Warning message if pressure difference of 2.00

Sampling interval: 0.08sec.

Reviewing the DELETE log indicated that cast #62 needed further editing to remove isolated pressure spikes. Delete was rerun on cast #62 after editing of the file. 

Much of cast #78 was removed by DELETE because the drop late was low. This cast was rerun with the low drop rate feature turned off. 

6. CALIBRATION

Calibrations of P, T and C are done internally by the FSI CTDs based on factory calibrations from 21 May 1996. 

Calibration with file 1329cal.ccf  was run on the ICTD files:

( to correct the temperature based on recalibration in Dec. 1998.

( to correct the pressure based on recalibration in Dec. 1998.

( to correct the conductivity for effects of pressure and temperature on the dimensions of the conductivity cell

( to convert conductivity to conductivity ratio. 


( to calculate salinity 

7. BOX CAR FILTERING

Salinity was run through a box car filter for all casts. The option of changing the window size with increasing depth was chosen and applied as follows:


0-100db
25 points (approx. 2m)


100-300db
40 points (approx. 3m)


>300db
65 points (approx. 5m)

8.BOTTLE COMPARISON

Program BOTVALUE works with CAL and BOT files which are the calibrated downcast files from the previous step and the uncalibrated bottle files, respectively. It calibrates the bottle pressures, finds the appropriate levels in the downcast profiles and writes out averages of T and C over ±1db from the specified pressure level. The distance of the bottles above the CTD was entered as –3db based on studies of the effect of wakes on sampling.

A spreadsheet 9939com1.xls was prepared to compare the conductivity measured by the CTD and the conductivity derived as a function of the bottle salinity, and temperature and pressure from the CTD.  The cell factor (calculated conductivity / measured conductivity) was calculated for each sample.  Cast #53 had differences much larger than all other casts so was removed from the analysis. Mean and standard deviation were analyzed for the salinity difference and those with differences greater than 2 standard deviations were removed from the analysis (cast 15 only). Using the remaining values the standard deviation in salinity error was 0.014 and the average conductivity cell factor was found to be 1.000570 (file 9939com2.xls). This value will be used to correct CTD salinity.

9. RECALIBRATION

The results of the bottle comparison were used to recalibrate the conductivity and recalculate salinity (calibration control file 9939rcal.ccf). 

10. EDITING OF DATA

CTDEDIT was used to remove bad surface data and to edit salinity. Editing was limited to the top 20m and areas of very large temperature gradient where spikes in salinity were obviously the result of mismatches in the sensors. For many casts there is significant temperature variation at depth with resultant noise in salinity, and the T-S plots show many unstable features. 

A plot was produced of T,S and C vs P for a deep section of cast #53 that illustrates a source of salinity noise. The conductivity response is much slower than temperature.

NOTE: It has been left to individual researchers to further edit the data to suit their needs. There are notes in the Particulars section to indicate which casts were heavily corrupted by such noise.

Casts that were edited are:

Leg 1: 1,2,5,10,12,13,15-20,22-33

Leg 2: 34-41,43,45-48,50,53-55,58-59,61-69,74-76,78-80,82-85,88-101

Leg 3: 102-105

Errors in positions were discovered at this stage for casts # 46 and 50, and corrected in the header files and in CLP, CTD, CTF, DEL, EDT, IOS and VED files.

11. BIN AVERAGE

The following Bin Average values were used:

Bin channel = pressure

Averaging interval =      0.500

Minimum bin value =       .000

Average value will be used

Interpolated values are NOT used for empty bins

12.  PAGE PLOTS (THIN and DERIVED QUANTITIES)

THIN and DERIVED QUANTITIES were used for input to tables for Page Plots. The plots were produced using the bin-averaged data.

13. OTHER COMPARISONS 

T-S plots were made of multiple casts at one site or at nearby sites. The results were highly variable. For 4 consecutive casts at station S4 the salinity varied by up to 0.005 along lines of equal density around 400m. If one of these casts is ignored the variation is halved. For 4 casts at 3 adjacent sites (casts 80-83, stations 14,15 and 16) the salinity varied by about 0.002 along equal density lines around 500m.

14. REMOVE CHANNELS
The following channels were removed from all casts: conductivity, number of bin records. 

15. PRODUCE FINAL FILE

A final round of surface editing was done on casts 13,14,161,22,23,26,28,30,31,34,36,38,39, 41,48,50,53,59,61,76,81,83,85,86,101 and103. This consisted primarily of removing a few records at the surface. A little editing of salinity was also done.

The final files were renamed *.ctd.

16. PARTICULARS

Cast #9 – Significant temp. structure and associated salinity noisy at depth; editing done at surface and 15m only.

Cast #21 – This is a continuation of cast #20 and contains only the top 30m of the upcast. It was not processed beyond the conversion to IOS Headers. 

Cast #26 – Significant temp. structure and associated salinity noisy at depth; no editing done.

Cast #28 & 32 – Errors in BT1 file. Edited to enable conversion.

Cast #42 – There is an inconsistency between the position in the spreadsheet (1999ctds.xls) and the CTD log. The log appears to be correct.

Cast #44 – Cast deleted since there was only 20m of data which contained many unstable feataures. There are two other casts at this site.

Casts #47-56 – Significant temp. structure and associated salinity noisy at depth.

Cast #48 – Error in header format for time. Edited to enable conversion.

Cast #53 – Bad conductivity record from 358.4-376.3db; data interpolated. Significant temp. structure and associated salinity noisy at depth; minimal editing done.

Casts #58-59 – Some temp. structure and associated salinity noisy at depth.

Cast #60 - Significant temp. structure and associated salinity noisy at depth; no editing done.

Cast #61 – Noise in all channels in bands of length 5-90 records; data interpolated heavily especially at the end of the record from 72db to the bottom.

Cast #62 - Noise in all channels in bands of length about 20 records; data interpolated. Text editor used on output of VIEWEDIT to replace some bad values that remained. More data was removed using CTDEDIT. 

Cast #63 - Noise in all channels in bands of length about 20 records; data interpolated.

Cast #62 & 63 – Bottle numbers wrong in BT1 file. Format error in header file. Edited to enable conversion.

Casts #63-67 - Significant temp. structure and associated salinity noisy at depth; no editing done.

Cast #77 – Fine-scale throughout the cast; no editing done.

Cast #78 – This cast was only 40m deep and the descent rate was low in the top 20m; DELETE was run with the low descent rate feature turned off since otherwise most data was lost.

Cast #79 - Significant temp. structure and associated salinity noisy at depth; no editing done.

Casts #88-101 – Temp and salinity very noisy at depth; editing done only on narrow spikes that are obviously caused by mismatch of sensors in high temperature gradient.

Cast #87 – Errors in BT1 file. Edited to enable conversion.

Cast #102 - Significant temp. structure and associated salinity noisy at depth; no editing done below 100m.

RECOMMENDATIONS
The headers for this cruise were in good order shortening the conversion process considerably. The only problem arose in two casts where the time format was a problem. For future use the format should be HH:MM. So for example enter 07:32 rather than 7:32. 
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CRUISE SUMMARY

Cruise ID#:
9939



Dates: 
Start:
23 August 1999
    End:
2 October 1999



Location:
North Water Polynya

Vessel:
CCGS Pierre Radisson






Chief Scientists: Louis Fortier and Barry Hargrave (Leg 1) Louis Fortier (Leg 2 & 3)



	CTD#
	Make
	Model
	Serial#
	Used with Rosette?
	CTD Calibration Sheet Competed?

	1
	FSI 
	ICTD
	1329
	yes
	yes


Institute of Ocean Sciences

CTD Calibration Information

Make/Model/Serial#:
FSI/ICTD/1329

Cruise ID#:
9939


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	
	Dec 98
	Scripps
	
	

	Temperature
	
	Dec 98
	“
	
	

	Conductivity
	
	9 July 93
	Factory
	
	

	Transmissometer
	     139
	
	
	
	

	Fluorometer
	   93S
	
	
	
	


* The FSI ICTD was calibrated at the factory on 21 May 1996. The calibration coefficients are stored internally and the output of T, C and P is calibrated.  The calibration of Dec. 98 is used to recalibrate the ICTD.
