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PROCESSING NOTES
Cruise: 2006-16
Agency: IOS, Ocean Sciences Division, Sidney, BC
Location: WCVI  
Project: WCVI
Party Chief: Romaine S.
Platform: Sir Wilfrid Laurier
Date: April 18, 2006 – April 24, 2006
Processed by: Germaine Gatien

Date of Processing: 18 October 2006 – 25 October 2006
Number of original CTD casts: 63
Number of CTD casts processed: 63
INSTRUMENT SUMMARY
A SeaBird Model SBE-25 CTD (#0334) was run with pressure sensor 290544; an SBE43 dissolved oxygen sensor (#0047), a transmissometer (S/N 498DR) and a fluorometer (SeaPoint S/N 2228 with 3X cable) were also mounted on the CTD. The salinometer was an 8400B model Autosal (S/N 68572).
SUMMARY OF QUALITY AND CONCERNS
The conductivity signal was bad during large parts of 6 casts. Salinity data was replaced with pad values for those sections. Dissolved oxygen and transmissivity were also bad for 2 casts.
The sensor numbers were wrong in all the SeaBird headers. This needed correcting to enable conversion.

The position of one cast was obviously wrong in the Daily Log so was estimated based on the position of the NET cast that preceded it.
There was no record of the distance between the Niskin bottle and the CTD.

There was no dissolved oxygen calibration sampling. No error estimate has been attempted since the recalibration was based on data using a different CTD model and significant drift may have occurred during the 5 months between the cruises. Damage was noted to this sensor at the factory in June 2006.
PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension HEX.

2. Preliminary Steps

The Daily Log was obtained. The configuration file 0334CTD.con was obtained and all calibration co-efficients were found to be appropriate.

The times in the log book appear to be in UTC.

The cruise summary sheet was completed. 

3. Conversion of Raw Data
As was found during Leg 3 of 2006-20 the data could not be converted until the sensor #s were fixed in the HEX file headers. The headers indicate that the T and C sensors were #4054 and 2754 whereas the log book indicates that they were #2449 and 1763.

After editing each file to correct the sensor numbers, all hex files were converted using 0334CTD.con. A few casts were plotted. The pressure signal has reversals on the order of 0.2db which is typical of this instrument. All variables look normal. The frequent SBE25 problem of the pump failing to come on at the surface is not a factor for this cruise since the surface salinity is high. The descent rate looks very noisy for many casts.
4. WILDEDIT

WILDEDIT was run on all casts on pressure, temperature and conductivity channels using 2,20,25,0 for “Standard deviations for pass 1” and “Standard deviations for pass 2”, scans per block and “Keep data within this distance of the mean”. 

5. WFILTER

Based on the results of many other cruises using this equipment, the SeaSoft routine WFILTER was run for all casts to apply a cosine filter, size 5, to the pressure, temperature and conductivity. After this step the pressure is quite smooth.
6. CELLTM
Based on the results of 2006-10 and 2006-20 and other recent uses of this equipment CELLTM was run on all casts using α = 0.03, 1/β = 9.0. Tests on a few casts show small improvements from applying this routine.

7. DERIVE

Program DERIVE was run to calculate salinity.
8.  Conversion to IOS Headers
The IOSSHELL routine was used to convert Sea-Bird ASCII data to IOS Headers. 

The times in the headers are in PDT. As noted during 2006-20 and 2006-27, the SBE25 date was ahead by 1 day. To correct for these two errors, ADD TIME CHANNEL was used to subtract 17 hours from the times (-24 for the date error +7 to convert to UTC).

At this point a text editor was used to add entries for Latitude, Longitude and Water Depth based on log book entries. The Water Depth was not available for all casts. Errors in station number were corrected for files #28, 97, 98. The file originally named 2006-34-0105 was changed to 2006-34-0106 to match the event number given in the Daily Log.
9. Checking Headers
Track plots were produced and cast #77 looks like the position is wrong. The position is that taken from the Daily Log, but that is far from the NET cast that preceded it and differs from the positions in the post-cruise report. A speed check also suggests the position is wrong with the speed between the beginning of casts #77 and 78 being >10 knots. The position was changed from 50 46.30N 129 48.09W to 50 41.30N 129 28.09W basing the choice of minutes on those used for the NET cast. A note was entered in the headers to warn users that the position was changed from that in the log book. The chief scientist concurred with this change.
Header Check was run and turned up no further errors. The speed check looks high for cast #101, but that was after a very long steam. 

A Header Summary was produced and checked against the log. Errors were found in some station names, event numbers and positions. Those errors were fixed. The header times for casts 21, 23 and 24 differ from those in the log book by 8 hours, whereas the rest of the entries differ by 7 hours. Judging by the positions and times between activities, the times in the headers look more reasonable than the log times. The header times were left unchanged.
The Surface Check produces an average of 0.06db, so pressure does not need adjusting.
Track plots were produced and look fine; they were added to the end of this report. 

Plots were examined on-screen of all variables. The conductivity and salinity data are bad for parts of casts #25, 27, 28, 31, 74 and 78. These casts will be put through REVERSE and consideration will be given to using the upcast.
10. SHIFT
Conductivity

On previous cruises using this type of CTD good results were found when SHIFT was run to advance the conductivity by +0.7 records. Tests were run on 2 casts with noisy T-S curves to ensure that the same setting works well for this data set and it did a very good job. 

SHIFT was run on all casts advancing the conductivity by +0.7 records.

Fluorescence 

Estimates were made of the offset between the upcast and downcast for temperature and fluorescence. The difference between those two was divided by the sum of the upcast and downcast descent rates to get an estimate in seconds of the setting needed to align fluorescence with temperature. Estimates varied from 0.5 to 5.3s with most values near the higher end of that range. This corresponds to an advancement of about 40 records. Tests were done using advancements of +36 and +42 and the latter was a better choice. For 2006-20 the shift used was 42 records.

The fluorescence was aligned by applying a shift of +42 records to all casts. The data was then examined to see if the results were satisfactory. The offset between downcast and upcast trace looks similar to that for temperature after this step

Dissolved Oxygen

This dissolved oxygen sensor is noted for poor time response and hysteresis. In June 2006 during factory recalibration, the membrane was found to be loose. To correct for the time response we generally shift the channel by 100 to 160 records, but that is with sampling at 24Hz. For this cruise the sampling is at 8Hz. For 2006-20 a setting of +40 records gave the best overall results while for 2006-27 with a somewhat higher descent rate the best choice was +50. For this cruise the descent rate was higher, but the sensor used was different. Tests were done using shifts of +30, +40, +50, +60 and +70. The best results overall were with +50 so that was applied to all casts.
11. CLIP

The pump does not come on until 45 seconds after a minimum conductivity is registered and then takes a few seconds for the flow to be established. This means that at least the first minute of data is not useful (480 scans). Looking at plots to check this out, it was found that the dissolved oxygen voltage is zero until about record #440 in most casts and the fluorescence signal becomes non-zero between scan #300 and 750. To reduce the editing required the first 480 scans were removed using CLIP.

12. DELETE
Files #25, 27, 28, 31, 74 and 77 were put through REVERSE as there are problems with conductivity in the downcasts. The upcasts are also corrupted but may prove better than downcasts in some cases.
All files were put through DELETE using the following parameters: 

Surface Record Removal: Last Press Min

Maximum Surface Pressure (relative): 10.00    Surface Swell Pressure Tolerance: 1.0

Swells deleted. Warning message if pressure difference of 2.00

Drop rates < 0.2m/s (calculated over 5 points) was deleted
Drop rate applies in the range    10db to 10db less than the maximum pressure
Sample interval taken from the header.

Pressure was not filtered.

The reversed files were also put through DELETE and named DELREV.

COMMENTS ON WARNINGS: All warnings concern the corrupted data already identified.
13. COMPARE

There are no notes on how the calibration samples were gathered. An assumption was made that they are from 5m above the bottom. To check on how sensitive the data is to that choice values were also chosen from 1m above the bottom.
There were 10 calibration samples. The labeling as reported in 2006-16sal.xls is a little confusing. The first sample is labeled as a calibration sample, and given that the salinity is very high this must be for the calibration of the salinometer, not the CTD. 8 samples have labels that indicate event numbers. The 1 sample that has no event number does have a station name, LB16. Since there is no sample listed for event #24 and that was at LB16 and the log indicates a sample was taken there, it is clear that this sample is from event #24. One of the cast numbers is incorrect – cast #105 was a net cast, cast #106 is the CTD cast, so the 105 sample was renamed as 106 in the salinity file.

Two of the samples (casts #25 and 74) came from parts of the casts where there was no useful CTD salinity data. The 7 useful samples show that the CTD is low by an average of 0.0008 if the 5m separation is used and is high by 0.0002 if the 1m separation is used. So the choice is not important since no recalibration would be used in either case.

14. DETAILED EDITING

Page plots were produced and examined for spikes and instabilities and used to guide the use of CTDEDIT.  Plots of descent rate were also used to indicate where low descent rate was likely to produce shed wakes. Plots of Dissolved Oxygen Voltage versus pressure were also examined for an estimate of the depth at which the pump started operating. Early in the cruise the pump was on at 1db but later there was a longer delay. The descent rate of the CTD was frequently very noisy which leads to corruption by shed wakes, but the surface waters were fairly well mixed so the effects were not as serious as they would be when the surface gradients in temperature and salinity are high. 
All casts required some editing. Note was made of the editing details in the files.

Of the 5 casts with bad salinity data, only casts #28 and 77 had better upcasts than downcasts. So the DELREV files were edited for those two. 
15. BIN AVERAGE
The following Bin Average values were applied to the ED1 files:

Bin channel = pressure

Averaging interval = 1db

Minimum bin value =   .000

Average value will be used

Interpolated values are NOT used for empty bins.

16. Intercomparisons
Sensor History  

· Dissolved Oxygen 

This sensor has been used many times since last calibration but there has been little or no calibration sampling on many of those cruises. The most recent cruise with DO bottle sampling was 2005-32 in November 2005 when a 2-part recalibration was applied to the data (collected with an SBE911+). The sensor was repaired and recalibrated in June 2006 but no calibration was possible before repairs.
For 2005-32 the following correction was used to correct the error due to calibration drift and time response errors for the downcast files:


DO(corrected) = 1.4614 * DOX_CTD -0.032
followed by a pressure-dependent time-response correction to the downcast files:

DO(corrected) = DOX_CTD +0.0004 * Pressure - 0.1019
· Salinity

The conductivity sensor has been used on 2006-20, 2006-27 and 2006-10 but calibration sampling was only available for 2006-20 when the CTD salinity was found to be low by 0.0044.
Historic ranges –There were some excursions from the local climatology. Salinity was low at 4 casts between 30 and 110db; those were all close to the west coast of Vancouver Island. Temperatures were above the historic maximum at 3 casts around 150db and at one cast between 250ad 400. All but one of these casts were in Queen Charlotte Sound. Given that most of the excursions are clustered probably means they are a reflection of the inadequacies in the ranges rather than evidence of calibration problems.
17. Recalibration
DO: The results of 2005-32 will be applied in the absence of any other information. The correction for the downcast files as explained in section 16 is:

DO(corrected) = 1.4614 * DOX_CTD -0.032

And for the upcast files the correction is:

DO(corrected) = DOX_CTD +0.0004 * Pressure - 0.1019

Sal – No calibration will be applied since the bottles agree well with the CTD.
File 2006-16-recal1.ccf and 2006-16-recal2.ccf using the DO corrections were prepared and applied to all files.
18. REMOVE and Dissolved Oxygen steps
The following channels were removed from all casts: Scan_number; Conductivity:Primary, Descent Rate, Oxygen:Voltage:SBE and Flag.  

CHANGE UNITS was used to derive Oxygen:Dissolved:SBE in umol/kg. The derivation could not be done for the records with pad values in the salinity channel.
REORDER was used to get the two SBE DO channels together.
Dissolved oxygen saturation was calculated and near the surface the range was from ~88% to ~115%.
19. HEADER EDIT

Header Edit was used to fix formats and channel names and to add the following comment:

Transmissivity and fluorescence are nominal and unedited except that

some records were removed in editing temperature and salinity.

There was no dissolved oxygen calibration sampling during this mission

so the results of 2005-32 were used for recalibration. No error estimate

has been made since the correction was based on a cruise 5 months earlier

with a different model CTD. In June 2006 the membrane on this oxygen sensor

was found to be loose.

Salinity calibration sampling indicates that the CTD is within 0.001.

Plots were made for a final check and it was noted that casts #27 and 31 had bad oxygen and transmissivity data at the same depths as the bad salinity data that had already been removed. A second pass through CTDEDIT was applied to these two casts to replace the bad data with pad values. 
20. Producing final files
a.) The final files were renamed CTD.

b.) A cross-reference listing was produced.
c.) The conductivity, dissolved oxygen and pressure sensor history files were updated.

Particulars
25. Several stops to adjust winch spooling. Problem with salinity. Downcast selected for archive.
27. Problems with salinity in both downcast and upcast. Downcast selected for archive.

28. Problem with salinity in downcast section. Upcast selected for archive.

31. Problems with salinity in both downcast and upcast. Downcast selected for archive.
42. Problem with data download appears to have been resolved at sea. File looks fine.

74. Salinity cut out around 600m of downcast, upcast worse. Downcast selected for archive.
77. Salinity bad in parts of cast; upcast is better than downcast Upcast selected for archive.

92. CTD not held at surface for 0.5minutes due to waste being dumped from ship.
Institute of Ocean Sciences

CRUISE SUMMARY

	Cruise ID#:    2006-16

	Dates:   Start:  18 April 2006                   End: 24 April 2006

	Location: WCVI

	Vessel:  Sir Wilfrid Laurier

	Party Chief:  Romaine S.


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

	1
	SEABIRD
	25
	0334
	No
	Yes




CTD CALIBRATION INFORMATION

Make/Model/Serial#:
SEABIRD/SBE25/0334

Cruise ID#:

2006-16
	
Calibration Information

	Sensor
	Pre-Cruise
	Post Cruise

	Name
	S/N
	Date
	Location
	Date
	Location

	Pressure
	290544
	13May05
	Factory
	
	

	Temperature
	2449
	12Jul05
	Factory
	
	

	Conductivity
	1763

	12Jul05
	Factory
	
	

	Dissolved Oxygen
	0047
	10Feb05
	Factory
	
	

	Transmissometer
	498DR
	28Mar06
	IOS
	
	

	Fluorometer
	2228
	?
	?
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