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PROCESSING NOTES
Cruise: 2006-02

Agency: IOS, Ocean Sciences Division, Sidney, B.C.

Location: Beaufort and Chukchi Sea

Project: Joint Western Arctic Climate Study
Party Chief: Melling H.

Platform: Sir Wilfrid Laurier

Date: 25 September 2006 –9 October 2006

Processed by: Germaine Gatien

Date of Processing: 14 February 2007 – 5 July 2007
Number of original CTD casts:
10
Number of CTD casts processed: 10
Number of original rosette casts: 6
Number of rosette casts processed: 0
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (#0293) was mounted with a Transmissometer (probably S/N 139), SBE 43 Dissolved Oxygen Sensor S/N #0615 and Seapoint Fluorometer S/N #2336. The deck unit type was SBE 33 Carousel S/N 33-2310B-0058.  The fluorometer gain was 3X and it was unpumped.
SUMMARY OF QUALITY AND CONCERNS
No recalibration has been applied to the salinity data since the post-cruise calibration shows minimal drift in the sensors. The CTD is considered ±0.001psu when stopped. In motion the salinity is considered ±0.005psu except in areas of rapid temperature change where the salinity has been edited heavily and should be considered ±0.1psu. The pressure sensor is considered ±1db. An offset of +0.7db was applied to all data during conversion.
Fluorescence:URU:Seapoint – The data are uncalibrated and unedited. 

Oxygen:Dissolved:SBE – The dissolved oxygen data will not be archived at this time since the calibration samples have not yet been compared with the CTD data.
Rosette files were converted to IOS HEADER format but not processed any further.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps
The file names for casts #6 and 7 had extra letters in them and all file names required an extra “0” to be in standard format; these errors were fixed.
This cruise used the same equipment as 2006-01. The configuration files were compared with that used for conversion of 2006-01 and no significant differences were found. 

There was a transmissometer entered in the CON file, but no serial number is given there or in the log book. However, the calibration co-efficients are the same as those listed for #139, so it is assumed that is the serial number. The calibration file used in the earlier conversion was correct except for the fluorometer gain; that was fixed and the file was then saved as 2006-01-ctd.con.
A list of casts was obtained from the cruise report; no log book was available at the time of processing.
No sampling data was available at the time of processing.
The cruise summary sheet was completed. 

3. Conversion of Raw Data

The raw hex files were converted to CNV files. The temperature, conductivity and dissolved oxygen data look reasonable. The dissolved oxygen shows the usual problems with time response. There are severe problems in transmissivity for at least a few casts.
A study was then made of the surface pressure to determine if an offset was needed. It is difficult to interpret the record. The transmissometry is usually the most reliable test, but in this data there are frequent bad sections, with zero values where the CTD is clearly in water. The surface temperatures are low, so the pressure is not likely to be reliable during the soak period. The fluorescence shows that a pressure of 0db is clearly in-water, but it is difficult to judge where the surface is except to say <0. The conductivity values suggest anywhere from -1.9 to +0.2. For 2006-01 the surface was found to be at about -0.7db. The larger errors seen here may be associated with low temperatures affecting the pressure sensor at the surface. So a correction based on 2006-01 will be used.
4. Rosette file preparation

Rosette files were converted taking the scan range data from the BL files and using a 5s-window around firing time. They were then converted to IOS files. Some header entries were missing and others were significantly different from the locations and times given in the cruise report; a text editor was used to fix those errors. The data were plotted to look for extreme outliers but none were found.
4. WILDEDIT

This step was skipped as it has not been found to be useful in the past and there is no evidence of isolated “wild” points. If problems are noted later a return could be made to this stage for the casts in question.
5. WFILTER

Cosine filters were run on pressure (window size 5), temperature (window size 5) and conductivity (window size 5) based on the results of 2001 Arctic cruises which used an SBE25. Plots were made of casts two casts and the filter was found to have been effective. It smoothed the small steps in pressure and removed pressure inversions and made a significant reduction in noise in the salinity. 
6. CELLTM
SeaBird recommend the use of (α, 1/β) = (0.03, 7). In previous use of this equipment (0.03, 9) has been used. However, both those settings produced poor results in regions of large temperature gradient during 2005 when (0.01, 7) was chosen. Tests were run on a few casts using a wide variety of parameters and the best results were with (0.03, 9). That setting was also found best for 2006-01 with this instrument and 2006-34 with another SBE25. In the steepest temperature gradients there are unstable salinity features so editing will be required, but for this data using (0.01, 7) did no better in removing such features and was significantly worse at other depths. CELLTM was run on all casts using (0.03, 9).
7. DERIVE

Program DERIVE was run to calculate salinity.
8.  Conversion to IOS Headers
The IOSSHELL routine was used to convert the CNV files to IOS Headers. 
9. Checking Headers
As was done for the rosette files a text editor was used to add some header entries and to fix others.

The header check was run and no problems found. The header summary was printed and the details compared with those in the cruise report. No further errors were found.
Track plots were produced and no errors found.
10. Test plots

Plots were made to check for any problems with processing. The upcast and downcast temperature and salinity traces are reasonably close below 20db, but there are large differences above that, particularly for the casts with sharp temperature interfaces. 
The transmissivity is bad for casts 1, 2 and 3 with all values 0. For casts 4, 5 and 10 there are sections of transmissivity that are bad and cast #9 may have problems. The fluorescence is spiky but generally looks ok except for the parts of casts #4, 5 and 10 that have bad transmissivity. There are suspicious jumps in FL values when the transmissivity drops to 0.
11. SHIFT 
Dissolved Oxygen Sensor

For 2006-01 a shift of +50 records was found appropriate for the dissolved oxygen channel relative to temperature. The same shift looks appropriate for this data.

SHIFT was run on all casts advancing the DO channel by +50 records.

Fluorescence

The offset between the downcast and upcast fluorescence traces were compared with the offset in the temperature trace and no significant difference was seen. So the fluorescence will not be shifted. It usually needs shifting when pumped, but not when unpumped, as was the case for this cruise.

Conductivity
Tests were run for 2006-01 using shift values from 0 to +1.4 records. When the results examined on a T-S curve after removal of the upcast data a setting of about +1 did the best job of minimizing instabilities and removing noise near the surface and +0.5 at depth. In a study of 2005 data it was found that using the higher setting led to some cases where the upcasts became unlike the downcasts and others where the opposite effect occurred, at least near the surface and in deep water the downcast data were saltier than the upcast, which is highly unlikely. The salinity values at the bottom of a few casts were compared with bottle data available, and there were no significant differences at those depths no matter what setting was chosen. We could choose to use upcasts, but they are very noisy and the problems in the high gradient regions are still very significant. It is expected that the upcast salinity should be a little higher than the downcast because the package drags deeper water upwards, so how closely they should match is questionable. Tests were run at that time combining SHIFT and FILTER with no pleasing results. 
For 2006-01 SHIFT was run on all casts advancing the conductivity by +1 record. It appeared that in deep water the upcast temperature was higher and the salinity lower than for the downcast, which is hard to understand. However, the SHIFT step did not alter this. 
For 2006-02 a few tests were run and the best choice seemed to be about +0.8 records, though as before the best results vary from one feature to another.

SHIFT was run using +0.8 records for the conductivity channel. (Output:SHFC)
12. DELETE
File 2006-02-recal1.ccf was prepared and applied to the SHFC files to add 0.7db to the pressure channel.
Before running DELETE plots were made to determine which casts had to be edited to remove data from an initial soaking period. Casts #9 and 10 had such a period and DELETE is likely to choose the wrong data, so a text editor was used to remove records from that initial soak period. A comment was placed in the headers to indicate why the records were removed.

DELETE was run on all casts using the following parameters: 

Surface Record Removal: Last Press Min.  
Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.3m/s (calculated over 5 points) was deleted from P=10db to 10db above the maximum pressure.

The sample interval was taken from the header.

COMMENTS ON WARNINGS: There were no warnings.
13. DETAILED EDITING

To simplify editing CLIP was used to remove the top 2db since the CTD was stopped at about that level before the full cast was run and the data are noisy and unreliable. All CLIP files were copied to EDT files
Page plots and descent rate profiles were used to guide the use of CTDEDIT.  
CTDEDIT was used. Records were removed that appeared to be corrupted by shed wakes. Salinity was cleaned where there were spikes or unstable “overshoots” suspected to be due to misalignment of T and C. For a few casts there was heavy editing in the top 10db and in one case the top 8db were removed. Otherwise editing was fairly light, with some records removed due to shed wake corruption but this was not a major problem. The salinity gradients were usually fairly low, so even though there is a lot of guesswork in the editing, the resultant error would generally be within ±0.1psu in high gradient areas. Away from the large gradients the salinity is considered ±0.005psu. 
All casts required some editing. 
The edited files were bin averaged using 0.5db bins and standard deviations were calculated. T-S Plots were examined and a little more editing applied to a few casts. 

Transmissivity and fluorescence were edited for casts 4, 5 and 10, removing areas of zero transmissivity and associated suspicious fluorescence values. 

14. BOTTLE FILES and COMPARE
During this cruise bottles were fired during the upcast with stops for casts 6 – 10; these lasted from 15 to 60s with most lasting at least 50s. There were no stops for cast #5. DO analysis was available but without sample numbers and there was no rosette log, so the bottle files were not processed beyond this phase.
15. Other Intercomparisons
Sensor History – This CTD was used during 2006-01 but the comparison with bottles was not considered reliable. Post-cruise calibration indicates there was no significant drift in T and C.
Comparison of repeat casts –There are no repeat casts. 
Historic Ranges – No local climatology was available.
16. Quality Control

Profile plots were produced with groups of nearby casts plotted together. There is a lot of variability near the surface, but nothing stood out as clearly wrong. The deep data look reasonably close.
17. Recalibration
The salinity does not require recalibration based on post-cruise calibration.

The dissolved oxygen channel will not be archived at this time.
18. REMOVE
REMOVE was run to remove Scan_Number, Conductivity:Primary, Descent Rate, Oxygen:Dissolved:SBE, Oxygen:Voltage:SBE and Flag channels. Standard deviations were also removed for those channels. Transmissivity was removed from casts 1, 2 and 3.
19. HEADER EDIT and CTD file creation
Header Edit was used to fix formats and channel names and to add the following note to the headers.

 Fluorescence:URU:Seapoint – The data are uncalibrated and

unedited except that some suspect data was removed from casts 4, 5 and 10.. 

Transmissivity: The data are nominal and unedited except that some data was removed from casts 4, 5 and 10 and all data from casts 1, 2 and 3.
The pressure sensor is considered ±1db.

The salinity  is considered ±0.005psu except in areas of rapid temperature
 change where the salinity has been edited heavily and should be considered ±0.1psu.
The dissolved oxygen data were removed since a calibration study had not been done.
The Standards Check routine was run and Header Edit adjusted until no errors remained.

The final files were named CTD.

A cross-reference listing was produced.

A header check was run on the CTD files and no errors found.
Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2006-02

	Dates:   Start: 25 September 2006                   End: 9 October 2006

	Location: Beaufort Sea / Chukchi Sea

	Vessel:  Sir Wilfrid Laurier

	Party Chief: Melling H.


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

	1
	SEABIRD
	25
	0293
	Yes
	Yes




CTD CALIBRATION INFORMATION

Make/Model/Serial#:
SEABIRD/SBE25/0293

Cruise ID#:

2006-02


	Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Temperature
	4115
	24 Feb 06
	Factory
	4 Jan. 2007
	

	Conductivity
	2607
	10 Feb 06
	Factory
	5 Jan. 2007
	

	Fluorometer
	2336
	1 Mar 01

	IOS
	
	

	Oxygen SBE43
	0615
	08Feb06
	Factory
	10 Jan. 2007

	

	Transmissometer


	139?
	23Apr01
	IOS
	
	

	Pressure 
	0464
	23Mar06
	Factory
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