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PROCESSING NOTES
Cruise: 2002-21

Agency: IOS, Ocean Science and Productivity, Sidney, B.C.

Location: Beaufort Sea

Project: Joint Western Arctic Climate Study
Party Chief: Humfrey Melling

Platform: Sir Wilfrid Laurier

Date: 6 September 2002 –24 September 2002

Processed by: Germaine Gatien

Date of Processing: 30 January 2003 – 11 March 2003

Number of original CTD casts: 48

Number of casts processed: 48

INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD (#0443) was mounted with Transmissometer #192D, SBE 43 Dissolved Oxygen Sensor S/N #0052 and Seapoint Fluorometer S/N #2336 with a 30X cable. The deck unit was S/N 0424. The oxygen sensor was mounted on the secondary pump. The fluorometer was unpumped. 

SUMMARY OF QUALITY AND CONCERNS
The bottle sampling was compromised by major leakage during downcast sampling.

The primary conductivity cell was cracked.

Transmissivity - The data are unedited.

Fluorescence:URU:Seapoint – The data are nominal and unedited.
Oxygen:Dissolved:SBE – This quality of this data is limited by poor time-response, the significant pressure hysteresis below 1000db and the problems with bottles mentioned above. (While there was no deep sampling during this cruise the DOX recalibration is based on 2002-23.)
The anticipated errors in oxygen are:
· ±0.4 ml/l  from 0 to 100m

· ±0.15 ml/l  from 100 to 2500m

PROCESSING SUMMARY
1. Seasave

This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

The Log Book was obtained.  Salinity data were obtained.

The cruise summary sheet was completed. 

The configuration files were obtained and the calibration constants were checked. The same con file was used for the latter part of cruise 2002-23. 

The only history for either the conductivity or oxygen sensors is from the other Arctic 2002 cruises.

3. Conversion of Raw Data

The raw data was converted using configuration file 2002-20-0443-0192.con. There were two files for cast #38: 2002-21-0038.* and 22210038R.*. The first came from an aborted cast. After conversion the file from the aborted cast was deleted and the full cast file was renamed as 2002-21-0038.CNV.

A preliminary check shows all expected channels present.

The peak fluorescence values are about 3. The dark value is on the order of 0.09(g/l. 

Transmissivity values have peak values of about 91% and about 89% at depth (0.25m path).

The oxygen sensor shows evidence of the usual time-response problems. Comparing upcast and downcast features shows a displacement of about 10m more than between up and downcast temperature traces. This is similar to observations during 2002-23.

4. WILDEDIT

Program WILDEDIT was used to remove spikes from all channels. Parameters used were:

Pass 1    Std Dev = 2
Pass 2    Std Dev = 5
Points per block = 50

5. ALIGNCTD

ALIGNCTD was used to advance the secondary conductivity by +0.073s since this deck unit advances only the primary sensor. Fine-tuning of the alignment will be done using SHIFT later in the processing.

6. CELLTM

Tests were run on casts #27 and 40 to find the optimal parameter choice for CELLTM. Runs using  (0.02,7), (0.02,9), (0.03,7), (0.03,9), and (0.0245,9.5) were used for (alpha, 1/beta). The best choice was found to be (0.03,9) for the primary but the secondary conductivity was best left unchanged. A few other settings were tried for the secondary but none improved the data. 

During 2002-20 the best choice was found to be (0.03,9) for the primary and either (0.0245,9.5) or (0.03,9) for the secondary conductivity and during 2002-23 (0.03,9) was best for both.

CELLTM was run on all casts using (0.03,9) for the primary conductivity only.

7. DERIVE

Program DERIVE was run twice: 

on all casts to calculate primary and secondary salinity.

on all casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity and to calculate the descent rate. These were placed in a test directory and will not be archived.
8. Test Plots and Channel Check

Three casts were plotted to check for agreement between the pairs of T and C sensors at the bottom of the casts. All expected channels were present. 

Cast #
Pressure
T1-T0 
C1-C0
S1-S0
Descent Rate

6
500
-0.0006
+0.0004
+0.006
~1 steady

24
500
-0.0006
+0.00032
~0.005
~1 steady

24
1150
-0.0008
+0.00038
+0.0058
~1 steady

45
500
-0.0008
+0.0003
+0.005
~1 steady

As noted during 2002-20 the temperature differences are steady, but the conductivity and salinity differences change with pressure. Similar values are found at 500db during 2002-23. But during cruise 2002-20 the salinity and conductivity differences were quite different. It is known that the primary conductivity cell was cracked at the time of the post-cruise calibration. It is possible that this occurred after cast #27 of 2002-20 and before cast #1 of 2002-23. The casts in between are too shallow for a sensitive analysis of differences and the effects of the cracked cell are probably much greater at higher pressure. However, the evidence suggests that there will be problems with the primary salinity for this data set. 

9. Conversion to IOS Headers

The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. CLEAN was run to add event numbers to the headers based on the last 4 digits of the file names.

The ROS files were converted to IOS files, and CLEAN was run to add the event numbers to the headers;  the output extension was BOT.

10. Checking Headers

A header check was run and errors found in the time for cast #47. This was corrected in the CNV an ROS files and the file was reconverted and cleaned as in the previous step.

A header summary was then produced and no errors found.

The average surface pressure is –0.9 db. Checks on the pressure at the surface indicate no hysteresis.

The mixed layer is not thick enough for surface salinity comparisons to be useful. 

The cruise track was plotted and looked reasonable.

11. Cast checks

All casts were plotted and checked for evidence of problems with the processing or instruments. There were no initial downcast sections needing to be removed.

The primary and secondary temperature and salinity are close during downcasts but there are significant differences during upcasts, especially between the temperature channels. This was also observed during 2002-20 and 2002-23.

Transmissivity values below 300db are on the order of 65% but most decrease near the bottom to about 60%. There is a lot of drift between downcast and upcast values at all depths.

Fluorometer dark values are consistently about 0.09(g/l and relatively noise-free. A few early casts went off-scale.

The dissolved oxygen sensor has the usual time-response problems and shows more difference between up and downcasts than are seen in temperature or salinity.

12. COMPARE – After this step was completed an error was found in the bottle salinity for sample #21127, cast #49. This error was corrected in the hydro file, but Compare was not rerun since the results did not affect decisions about recalibration.

For this cruise all bottles were tripped during downcasts on the fly.

No editing was found necessary for the BOT files.

COMPARE was run on the salinity channels vs bottles in two ways. In each case there was a lot of scatter. 

First, the data was converted in the usual way with bottle files created with data from 2s before firing until 3s after firing. These files contain 220 records per bottle. When only bottles from 250 db downwards are included in the fit and outliers rejected (differences between CTD and bottles > 0.016) the primary salinity was found to be low by about 0.0019 and the secondary high by 0.0013. There is some pressure-dependence as might be expected with downcast sampling; as the salinity gradient decreases with depth so should the differences due to the mismatch of bottle and CTD depths. The pressure dependence is higher for the primary sensors possibly due to a cracked conductivity sensor. There is also some time-dependence that could be a geographic artifact. There are only two casts deeper than 400db and many outliers so not too much should be read into these results. 

These results differ from those of 2002-23 by about 0.005 for each sensor with the CTD reading higher compared to the bottles for that cruise. This is consistent with downcast sampling on the fly. The water in the bottles would be fresher than that sensed by the CTD. (See 2221comp.xls)

A second approach was taken by reconverting the rosette files, choosing only 0.2s worth of data. When that was centered on the time of firing the results for the primary comparison were about the same as the traditional approach described above. However, the secondary differences did increase with the CTD found to be reading high by an average of 0.002. If the secondary calibration is good this would imply that the water in the bottles represents conditions from about 9m above the sensor. The secondary CTD salinity has a slight tendency to lower differences at depth while the primary CTD salinity falls more steeply with pressure. (See testcom1.xls)

A more complex scheme of comparison of bottles with CTD data from above could be attempted, but given the scatter, the observations from the post-cruise calibration and the problems with bottles, it does not seem to warrant the time required.

BAD BOTTLES – Bottles #1, 2, 3 and 5 generally gave poor results. Bottle #4 was very bad once and #9 poor twice. The differences are not as striking as during 2002-23 presumably because the maximum pressures are lower. 

There was no chlorophyll sampling and no dissolved oxygen sampling.
13. CONDUCTIVITY and OXYGEN SHIFTS

Alignment tests were done on a few casts to establish what if any shifting of the conductivity channels improves the spikiness of the salinity. The shifted files were put through DELETE and displayed on a T-S surface to determine the setting that “just” removes instabilities without oversmoothing. Of course, there is no perfect setting since variations in the descent rate affect the alignment, but testing on a few spiky sections led to clear choices of optimal parameters. The primary conductivity was advanced by +0.2 records and the secondary by –0.6 records. 

For the dissolved oxgyen, an initial estimate based on comparison of down and up traces, is that a SHIFT of 5 to 6s be used to align the oxygen channel. (Because the resolution was reasonably good, similar features in upcast and downcast could be picked out to judge the vertical separation.) This agrees well with the results of 2002-20 and 2002-23 when a SHIFT setting of +150 records produced the best results. This SHIFT was applied to all the CTD casts.

14. DELETE

The surface pressure (as judged by upcast conductivity) is about –0.6db, -0.8db and –0.9db for 2002-20, 2002-23 and 2002–21, respectively. An offset of 0.8db will be made to all three cruises.

CALIBRATE was run to add 0.8db to the pressure so that surface data will not be lost in DELETE.

CLEAN was run to replace pad values in pressure with interpolated values.

The following DELETE parameters were used: 

 
Surface Record Removal: Last Press Min 

   
Maximum Surface Pressure (relative): 10.00


Minimum Salinity: 10   
Pressure Tolerance: 1.0

Pressure filtered over 15 points

 
Swells deleted. Warning message if pressure difference of 2.00

 
Drop rates < 0.3m/s (calculated over 11 points) was deleted. (Applied from 10db to 10db above the maximum pressure.)

 
Sample interval =  Time taken from header

The only warning was that one cast is less than 10m deep – cast #10.

15. DETAILED EDITING

The DEL files were copied to EDT files.

The secondary sensors were chosen for further processing because the secondary conductivity held its calibrations very well and there are doubts about the primary conductivity. 

Page plots were produced using T1,S1. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT. Where unstable features were clearly due to shed wakes the data was removed. Where there were instabilities near the surface that were not shed wake related, T and S were interpolated. Salinity was cleaned where large spikes occurred. Small spikes (mostly “overshoots” in large T gradient areas) were cleaned only if it was clear they were due to imperfect alignment of T and C. 

Casts #10 – 13 were very shallow so the descent rate was very slow; these casts required heavy editing.

The descent rate was generally quite steady and fairly high. 

All casts required editing mostly in the top 10db.

Note was made of the editing details in the relevant files. 

After editing repeat casts were compared as a check on quality.??? Or nearby casts

The fluorescence is not very spiky so it will not be filtered. 

16. BIN AVERAGE

The following Bin Average values were applied to the edited files:

Bin channel = pressure



Averaging interval = 0.5
Minimum bin value =   .000

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

The same values were used for the BOT files except that the Bin Channel = Bottle Number. The BOT files were recalibrated for the pressure offset using JWACS-pr-cal.ccf. 

After averaging, page plots were examined on screen and no further editing was deemed necessary.

17. Other comparisons

Previous experience with these sensors: All sensors were used during 2002-20 and 2002-23 which preceded this cruise.

Historic ranges – None available

Post-cruise calibration - There was a post-cruise calibration showing the following drifts:

primary conductivity  
+0.0006 units

secondary conductivity 
+0.0001

primary temperature 
+0.00047 (C/yr

secondary temperature 
+0.00102 (C/yr

There is no net effect on secondary salinity but the primary salinity would be low by about 0.007 at the time of the post-cruise calibration. Assuming that the drift was linear, after 6 months the net effect of these errors on salinity is to produce primary values low by about 0.0035 for the primary. 

Comparisons of nearby sites: Multiple cast T-S plots were produced for casts from nearby sites. They show good consistency at depth. For casts 43,44 and 45 the variations near the bottom (430-520m) are less than 0.025C( and 0.002 units of salinity along a (t-surface. 

18. Recalibration

See the document JWACS-2002-sal-calibration.doc for an analysis of salinity calibration information from 2002-20, 2002-23 and 2002-21. Based on this analysis the secondary salinity will be archived and will not be recalibrated.

See the document JWACS-2002-DOX-calibration.doc for an analysis of the dissolved oxygen calibration information from 2002-20, 2002-23 and 2002-21. Based on this analysis the dissolved oxygen data will be recalibrated using the results of cruise 2002-23. The CTD files and the BOT files will be recalibrated using 2223rcal1.ccf and 2223rcal2.ccf. (For 2002-20 and 2002-23 the rosette files (BOT) were only be recalibrated using 2223rcal1.ccf since most of the sampling was done while stopped – for 2002-21 the sampling was all done on the fly during downcasts so subject to the time-response effects.)

The fluorescence data will be not be recalibrated.

19. Final Plots

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data. Profile plots of temperature, transmissivity, dissolved oxygen and fluorescence were prepared.
20. REMOVE and REORDER

The following channels were removed from final bottle and CTD casts: 

Scan_Number, Temperature:Primary, Salinity:T0:C0, Conductivity:Primary, Conductivity:Secondary, Status:Pump and Flag.  

The channels were reordered and formats corrected as needed. 

The Standard Check routine was run and problems fixed.

EDIT HEADERS was used to add the following notes to the CTD files:
Transmissivity: The data are unedited.

Fluorescence:URU:Seapoint – The data are nominal.
Oxygen:Dissolved:SBE – This channel was processed by shifting +150 records with respect to pressure before removal of any records. Recalibration was done in two steps, using files 2223rcal1.ccf and 2223rcal2.ccf as described in the REMARKS section of the header.
The anticipated errors in oxygen are:
· ±0.4 ml/l  from 0 to 100m

· ±0.15 ml/l  from 100 to 2500m

· 0 to -0.25 ml/l below 2500m (pressure hysteresis leads to low sensor values)

The final files were named CTD and RAC.

21. Producing final files

A cross-reference listing was produced.
The sensor history was updated.
Particulars

43. Latitude from GPS differs from that in log by about 15’. Did not change header. 

Institute of Ocean Sciences

CRUISE SUMMARY

Cruise ID#:    2002-21

Dates:   Start: 6 September 2002                   End: 24 September 2002

Location: North-West Pacific

Vessel:   Sir Wilfrid Laurier

Party Chief: van Hardenberg B.

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

1
SEABIRD
911+
0443
Yes
Yes

Institute of Ocean Sciences

CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/
0443



Cruise ID#:

2002-21


Calibration Information

Sensor
Pre-Cruise
Post Cruise

Name
S/N
Date
Location
Date
Location

Temperature
4044
15/02/02
Factory



Conductivity
2232
07/03/02
“



Secondary Temp.
4109
14/03/02
“



Secondary Cond.
2676
14/03/02
“



Fluorometer –pumped
2336
08/01
IOS



Oxygen SBE43
0043
06/08/01
Factory



Transmissometer
192DR
02/08/01
IOS



Pressure Sensor
63507
11/01/96
Factory



