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PROCESSING NOTES





Cruise: 2003-40


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


Project: Saanich Inlet Optical Measurements


Area: Saanich Inlet


Chief Scientist: Peña A. and Johannessen S.


Platform: Grebe (July) and Squamish (August)


Date: 17 July 2003– 26 August 2003





Processed by: Germaine Gatien


Date of Processing: 19 September 2003 – 4 November 2003


Number of original CTD casts: 44 hex files including repeats and multiple casts


Number of casts processed: 22





INSTRUMENT SUMMARY


A Sea Bird Model SBE 19 SEACAT CTD (S/N#1294) was mounted with a Biospherical QSP-L PAR sensor (S/N 4565) and a Wetlab Wetstar fluorometer (S/N WS3S-715P). 





SUMMARY OF QUALITY AND CONCERNS


The files had non-standard names and the method of naming varied through the project. 





There is uncertainty about the PAR data; both the calibration and operation may be sources of error.





There was no salinity calibration sampling and no history for this instrument since its last calibration, so no estimate can be made of those errors.





Salinity for this cruise has been edited, but large errors likely remain. SeaCat salinity is prone to error due to mismatch of conductivity and temperature response times, especially when the descent rate is non-uniform. These errors are likely to be much larger than calibration errors. Under good conditions SeaCat salinity errors are expected to be as high as 0.05units in areas of high gradients. Since the descent rate was very low and unsteady, the error is probably significantly higher than that especially in the top 5db.





PROCESSING SUMMARY


1. Seasave - This step was completed at sea; the raw data files are *.hex. 





2. Preliminary Steps


 There was no log book, but notes kept by Melanie Quenneville were obtained. 


There was no salinity calibration data.


Con file 1294-Nov02-FLP2.con contains the most up-to-date calibration coefficients for this instrument including the fluorometer and the PAR sensor used for most of the cruise. It is known that the positions of the external instruments were changed during the project but the details are unknown. The PAR sensor was changed from sensor # 4615 to 4564 probably between July and August. It does not appear that any data from the first sensor was ever logged.


The hex files were copied to directory TEST where they could be edited; those files in RAW DATA were left alone for backup. Care is needed in editing such files; it is recommended that one use “SAVE” rather than “SAVE AS”.


3. Study of Data Files


The original files had non-standard names. Before assigning standard-format names it was necessary to decide which files contained useful data. 





Many of the hex files appear to be test casts, containing very little data and nothing of interest. The first analysis was made by converting all the hex files using 1294-Nov02-FLP2.con. The output files were then examined and compared to the list of casts provided by Melanie Quenneville. Those casts that are not on her list and contained no useful data were then marked for deletion. Other files were found to contain the expected data although there may be errors in which sensors are where and calibrations may be wrong. Six casts were found with major problems. Of these, cast 1294-017.hex contains the data from many casts and it is not clear what, if any, of the data is useful. The other 5 problem casts are full of spikes. It was later found that one version of the hex file for the August 6th cast had only downcast data; a version with the full cast was found and processed.


4. Edit bad files


The 6 files with serious problems were studied to see if data could be retrieved. First the raw hex files were copied to a directory named HEX-EDIT. Edited files were saved using SAVE rather than SAVE AS to avoid corruption of the data.


File CAST0007


Tests were run on cast0007.hex, a file that was expected to produce data. The file was clearly in bad shape, with no pattern in the data. In particular the reference scans were not obvious (every 120 records should include 2 reference scans). The records each contained 18 digits. When the file was edited to produce 24-digit records a pattern did emerge with 2 reference scans every 120 records. This would suggest that there were 4 voltages sampled, so the header was edited to reflect that fact and a con file chosen that has 4 voltages. One data record was missing some digits. These were replaced with exact copies of the previous data record. The scan range in the header was changed to reflect the number of records in the edited file. Although I still got an error message on conversion, the results look reasonable. However, all the data is from the surface, probably in air, judging by the conductivity. 


File CAST0008


The same process was applied to cast0008.hex in the hope that this would contain useful data. Changing record lenths to 24 digit produced a pattern. The reference scans were present in the file, but not at the beginning as expected (scans 5 and 6 should be reference scans), so a patch was made of data from the end of file “cast0007edit.hex” since this appears to be surface data. The data  looks reasonable with sensible conductivity and salinity. 


File CAST0009


Using the same process reasonable data was obtained


File CAST0010


Using the same process data was obtained but appears to be just at the surface


File CAST0000


For this cast the pattern emerges in the opposite way – going from 24-digit records to 18-digit records


File 1294-017


The pattern is not so clear here. At first it seems like it should be changed from 24-digit to 18 as for CAST0000, but later it looks like the 24-digit is right. So this may have been changed at some point. There are many casts in this file. It is notable that the scan ranges given in the headers do not correspond to the obvious up and downs in the data if it is converted as-is. The two casts that were apparently in July look like Saanich1.hex and Saanich2.hex. Trying to recover the August 6 and August 7 data is the important job here.  Various attempts were made to edit the file and then convert it. File 1294-017edit.hex is the final version. This file was converted with 4 voltages and the only signal found in areas of interest was in voltage3. So the data was converted twice using 1294-Nov02-BBBF.con and 1294-Nov02-BBBP.con to see if the signal in the VOLTAGE3 slot was fluorescence or PAR. It is believed that the instrument mounted varied from one cast to another. After conversion the CNV file was sectioned into 3 files that appear to contain one cast each (Aug6-A, Aug6-B, Aug7.) All three have data that looks like PAR. 


5. CONVERSION


The hex files deemed useful were copied from the folders TEST and HEX-EDIT to directory HEX-RENAMED. They were renamed using standard format. The number scheme was chosen to match the cast numbers contained in the original file names where possible; from cast 8 onwards this worked. The numbers increase with time, but many numbers are skipped. 


A test conversion was done, converting 4 voltage channels, to determine where there was a signal and whether it looked like PAR or FL. It was found that for casts #1-#9 (new numbering scheme) there were signals in VOLTAGE0 that look like fluorescence but there was very little data – short patches that cut out after only a few records. VOLTAGE3 contained data that looks like PAR for some of the casts.


For the rest of the casts there is FL in voltage0 and PAR in voltage1, although for cast #20 the PAR does not look useful.





Having determined this much the data was reconverted using con files 1294-Nov02-FBBP.con for the early casts and 1294-Nov02-FP.con for the late casts. (The letters F,B and P at the end of the files stand for the contents of the voltage channels: FLUOR, PAR or BLANK.) Even where PAR or FL looked useless they were converted - a decision will be made later about whether to strip the information from these files.


6. FILTER


STRIP was used to remove the salinity channel.


The conductivity was low-pass filtered with a time constant of 0.5 seconds to force it to have the same response as the temperature. 


The pressure was filtered with a time constant of 2 seconds to increase the pressure resolution.


7.  ALIGN


Alignment was checked in two ways. The upcast and downcast temperature traces were compared. Since conditions were quiet in Saanich Inlet at the time of the observations and the casts were very shallow, we expect very little difference between downcast and upcast. Tests were run on aligning the temperature relative to the pressure and a setting of 2.5s was required to produce satisfactory results. This is higher than the setting suggested in the manual, but that may reflect the presence of external sensors.


 The second check is to look at salinity spikes. Before Align was run on temperature there were negative spikes in salinity during downcasts, implying that the conductivity lags the temperature. It is necessary to align the conductivity by a negative amount relative to the temperature. Tests were run advancing conductivity by 0 to 2.5s and the best results were found with a setting of 1.5s relative to pressure, implying a -1s advance for conductivity relative to temperature. However, there were still serious spikes in salinity in the top 5m, presumably due to very low and variable descent rates. 





All casts were run through ALIGNCTD using 2.5s for temperature and 1.5s for conductivity. 


8. DERIVE


Program DERIVE was run to calculate salinity.


All casts were examined to check whether salinity spiking was reduced satisfactorily.  Problems remain, but fine-tuning will only remove some and add others. Editing will have to handle the remaining spikes.


9. Conversion to IOS Headers


The IOSSHELL routine for Sea Bird ASCII files was used to convert the Sea-Bird data to IOS Headers.  


CLEAN was run to add event numbers and a text editor was used to add lines to the headers for latitude and longitude, but that information was not immediately available. (It was added to the files later.) Bottom depth was not added since it is unknown for the early casts. But for casts #8 through #39 which were all at the same site, the nominal depth is 165m. 





10. Checking Headers


The surface check was run. The average surface pressure is –0.3db but the CTD was turned on in air. Examining files closely suggests that the conductivity went to non-zero values at about 0db. No adjustment will be made.





11. Test Plots


Profiles were plotted for all casts and up and down traces compared. There were no differences so great as to suggest errors in processing.





12. DELETE


DELETE was run. 


During 2003-17 the upcasts were found to be more useful than the downcasts, so they will be checked for this cruise as well. The CLN casts were put through DELETE and then through REVERSE followed by DELETE with outputs DEL and DELREV.


The following DELETE parameters were used: 


 	Surface Record Removal: Low Sal & Last Press Min                               


   	Maximum Surface Pressure (relative):      10.00                              


   	Minimum Surface Salinity:      5.000                                         


   	Surface Swell Pressure Tolerance:       1.00                                 


 	Pressure NOT filtered.                                                         


 Swells deleted. Warning message if pressure difference of      2.00            


 	Slow Drop Rate NOT deleted.                                                    


 There were no warnings.


 


13. CTDEDIT


Both upcast and downcast page plots were produced and were examined for spikes and instabilities to guide the use of CTDEDIT. The upcast fluorescence does not match the extracted chlorophyll data as well as the downcast data, at least in shape, so the downcast data was chosen for editing.





The top .5 to 1db and/or some bottom records were removed from all casts. There were many unstable features in areas where the temperature changed smoothly but the salinity did not. Most of the instabilities appear to be due to the mismatch of temperature and conductivity time response; Sea-Bird advise that this problem is most serious when the descent rate is uneven. The resulting errors are seen as salinity spikes, particularly in areas of high T and C gradients. CTDEDIT was used to clean salinity in such cases. Heavy editing of salinity was required in the top 4db and light editing below that.


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





14. SHIFT


The fluorescence data should have been shifted before running DELETE. Tests on the CLN files indicate that an advancement by 5 records makes the upcast and downcast data match reasonably well. Since records were not removed due to low descent rate and there were no reversals of the CTD, there should be no problem in running SHIFT after DELETE. Also since the only records removed in editing were at the top and bottom of the casts (the only exception was one cast that had no fluorescence data), running SHIFT on FL after editing will not be a problem. SHIFT was run on all casts advancing the fluorescence channel by 5 records.


 


At this point the headers were fixed by adding positions and editing the headers for casts 3, 4 and 5 to correct dates and times. Because those files were recovered from a file containing a download of many casts, the headers grabbed the time of the first cast. Using information from Melanie Quenneville and Sophia Johannessen, the positions and times for the early casts were determined and corrections made as needed. After those corrections ADD TIME CHANNEL was used to change the times to UTC by adding 7 hours. 





15. BIN AVERAGE


Because these casts are very shallow and are intended for study of small-scale features a 0.5db bin size was chosen for the archive.


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





For the purposes of Angelica Pena a separate set of files were prepared with averaging interval = 0.25. (AVGFL)


16. Quality Control


There was no salinity sampling and no useful calibration history for the instrument. Plots were made of multiple casts to check for consistency. There was generally a one-day separation in the casts so some change is expected. Most fell reasonably close to each other with the exception of the last two casts which were notably different from the others. The principal investigator was aware that a change had occurred at that time, so this is not considered indicative of problems with the equipment.





Extracted chlorophyll data was available for most casts in spreadsheet form. This information was converted to individual CHL files. Depth was called pressure so the data could be compared with the CTD files; at these depths there no significant difference. (The channel name was later changed back to depth.) The comments from the spreadsheet were transferred to the headers of files with flags. 





COMPARE was run and plots made of the differences between the fluorescence (from the shifted files before bin-averaging) and extracted chlorophyll. After a few test runs a window size of 0.15db was selected. There was a lot of scatter in the data, but generally the differences decreased with pressure and were close to zero at 8db. The closeness at 8db is not surprising given that there is so little signal at that depth. The differences, while noisy, show no noteworthy variation with time. Based on the fit of differences versus fluorescence we get the relationship CHL = 1.13 * FL + 0.86. (See 2003-40-chl-comp.xls) 





The fluorescence values were generally lower than the chlorophyll. The shapes of the two distributions are in reasonable agreement. For casts #32-37 the fluorescence is very noisy. For cast #33 the instrument was probably unpumped. Some sources of error are:


The resolution of the strain-gauge pressure from the SeaCat is considered about ±0.01db and the accuracy to be 0.7db initially with significant drift expected (0.03db per month). Repeatability is an issue with this type of pressure gauge. It has been observed during other cruises that from cast to cast the surface pressure varies on the order of ±0.3db (judging by where the conductivity goes from in-water values to out-of-water values.) The potential mismatch of pressures is a large enough error to cause problems with this near-surface comparison. 


The extracted chlorophyll data was not collected simultaneously with the CTD profile and there may be more than an hour separating the two. 





17. Final Plots


THIN and DERIVED QUANTITIES routines were used to produce information for tables. Page plots were prepared using the edited data and tables.





18. REMOVE and HEADEDIT


The following channels were removed from all casts: Scan_Number, Descent_Rate, Conductivity, PAR and Flag.


Fluorescence was removed from casts 1-8.


The HEADEDIT routine was used to fix formats and channel names and to add the following comment to the headers:


There was no salinity calibration sampling and no history for this instrument


since its last calibration, so no estimate can be made of those errors.





Salinity for this cruise has been edited, but large errors likely remain. Seacat


salinity is prone to error due to mismatch of conductivity and temperature


response times, especially when the descent rate is non-uniform. These errors


are likely to be much larger than calibration errors. SeaCat salinity errors are


normally expected to be as high as 0.05units in areas of high gradients. Since


the descent rate was very low and unsteady, the error is probably significantly 


higher than that especially in the top 5db


For cast #33 a note was added to say that the fluorometer data was probably not pumped.


The salinity format was set as F8.3 to indicate that the quality is not as high as usual.





The HEADEDIT routine was used on the CHL files to fix formats and channel names (renaming Pressure as DEPTH) and adding a comment as follows:


The extracted chlorophyll was analyzed by Melanie Quenneville.


    Sample numbers were not assigned.





19. Producing final files


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


b.) A cross-reference listing was produced.





21. Special files for Angelica Peña


The ¼ m bin-averaged files were put through REMOVE and HEADEDIT as well, but FL and PAR were left in all files. A note was put in the headers to indicate that the PAR data was not considered reliable and for casts 1-8 there is a note that the fluorescence data is considered bad. 





Particulars


Casts 3-5 have times taken from M. Quenneville’s notes; confirmed by Sophia Johannessen.


Cast 33 is believed to have unpumped fluorometer.














Institute of Ocean Sciences


CRUISE SUMMARY


Cruise ID#:	2003-40


Dates: 	Start:	17 July 2003	    End:	26 August 2003	


Location: Saanich Inlet


Vessel:	Grebe/Squamish	


Party Chief:       Peña A. and Johannessen S.	











CTD#�



Make�



Model�



Serial #�
Used with Rosette?�
CTD Calibration Sheet Competed?�
�
1�
SEABIRD�
SBE19  SEACAT�
1294�
No�
Yes�
�















Institute of Ocean Sciences


CTD Calibration Information


Make/Model/Serial#:	SEABIRD/19 SEACAT / 1294						


Cruise ID#:		2003-40





Calibration Information�
�
Sensor�
Pre-Cruise�
Post Cruise�
�
Name�
S/N�
Date�
Location�
Date�
Location�
�
Temperature�
1294


�
22 Nov. 2003�
Factory�
�
�
�
Conductivity�
1294�
22 Nov. 2003�
Factory�
�
�
�
Pressure Sensor�
163223�
17 June 1999�
Factory�
�
�
�






Sensor Calibration Notes:


The configuration file used is attached; this includes the sensor calibrations. 





January 31, 2004 – Nutrient and chlorophyll data


BOT files containing nutrients and extracted chlorophyll were created using spreadsheet files obtained from Melanie. There were no sample numbers in the files so the data was merged on depth. The cast numbers assigned to the BOT files were the same as the CTD cast numbers taken on the same days as the samples. There were no CTDs taken on July 15 and 16 so the BOT files for those days were assigned cast numbers of 101 and 102. 


