PROCESSING NOTES





Cruise: 9925


Agency: IOS


Project: Arctic – Leg 3


Geographic Area: Arctic / Bering


Scientific Party Chief: Bon vanHardenberg


Platform: CCGS Laurier


Date of Cruise: 24 September 1999 –21 October 1999





Processed by: Germaine Gatien


Date of Processing: February 25, 1999 – May 19, 1999


Number of original casts: 69


Number of casts processed: 67


INSTRUMENT SUMMARY


Two CTDs were used during this cruise: a Guildline 8715 / Serial Number 43825 and a SeaBird SBE-19/SN# 2688 were mounted together.





There was a transmissometer mounted for casts #27-68, but the channel was removed since the investigators can not assess the quality of the data. The raw data will be archived.





SUMMARY OF QUALITY AND CONCERNS


There were many spikes in all channels for many casts and noise was found in temperature similar to that found in data from missions 9923 and 9924.





Salinity bulges were noted at the bottom of the halocline in areas where there were two well-mixed layers with a sharp transition in temperature and salinity. The salinity is high at the bottom of the halocline during the downcast and high at the top of the halocline for the upcast. Where obvious, such salinity bulges were removed using CTDEDIT.





The pressures should be considered to be within +/-0.5db. 





PROCESSING SUMMARY – GUILDLINE DATA ONLY





1. PRELIMINARY STEPS


The data files ( *.acq and *.hdr) were obtained. 





The Log Book was obtained and note was made of problems that occurred during the cruise. The cruise summary sheet was completed. The header summary and header check were examined. There were errors in a few headers; these were corrected.





The surface check gave an average value of 1.9db.





Casts 9925013a and 9925013b were renamed 99250013 and 99259013, respectively. (Later in the processing 99250013a was deleted and 99250013b was renamed 99250013.) Both were test casts and less than 10m deep. 





Analysis of the pressure calibration and checks for hysteresis is hampered by the lack of zero reference pressures. The CTD was apparently turned on and off in the water. The CTD was held at the surface for some time for equilibration and a few data points were found when the CTD came very close to the surface judging by the near-zero conductivity. There were also a few casts where near-zero conductivity values were found in the upcasts. For cruise 9924 these near-suface downcasts had pressures of about –0.1db and upcasts about –0.4db. The surface check for all casts after pressure spikes were removed found an average 0.5db, but the CTD sensors were probably about a metre below the surface when these values were recorded. One cast during 9923 recorded values with extremely low salinity at -0.1db on the upcast. A check of 9925 suggests surface pressures of 0.0 to -0.3db on the upcasts with the lower values associated with colder waters. There do not appear to be large problems with the pressure in either absolute value or hysteresis, but it is likely that the pressures are low so a recalibration will be done to increase pressures by 0.5db. The pressures should be considered to be within +/-0.5db.





2. CONVERSION


The data was converted using the IOS SHELL program ACQCONV.





3. CALIBRATION


There are pre-cruise and post-cruise calibrations available for temperature for this CTD,  pre-cruise calibrations for conductivity and post-cruise calibrations for pressure. File 9923cal.ccf contains the pre-cruise calibrations for T and C and post-cruise calibrations for pressure.





There is transmissivity data for casts #27 – 68, but the quality of the calibration and of the data is unknown, so that channel will be removed. The original data can be recovered from the raw files should anyone wish to process it.





4. VIEW EDIT


The calibrated data contained many spikes. Based on the method used for cruise #9924, VIEW EDIT was used to clean pressure, temperature and conductivity channels. Auto-despiking removed some of the bad data including most problems in conductivity. However, the temperature record was corrupted by bad points that tended to come in small groups (typically 5-10 points); these had to be interpolated individually in a very time-consuming process. This problem seems to occur only where temperatures are below zero, so the data from the latter part of the cruise, in warmer waters, was much cleaner.





Following VIEW EDIT the files were put through CLEAN to update the headers and then DERIVED QUANTITIES was used to recalculate salinity. All casts were run through Time Compensation and Delete and Page Plots were produced to check the editing. For cast #47 further editing was needed so VIEW EDIT was used a second time). There remained much bad data in surface records and some bad data at greater depth. 





Profiles of T and S were examined on screen to check that the up and down casts are similar. While large differences were found, particularly near the surface, the problems appear to be instrumental rather than due to errors in processing.





6. TIME COMPENSATION


The following parameters were used for most casts:


Temp. probe Dist (m):   .0000  Sample period (sec):   .0400





7. DELETE


The following DELETE parameters were used:


Surface Record Removal: Last Press Min


         Maximum Surface Pressure (relative):  20.00


         Surface Swell Pressure Tolerance:  0.50


         Pressure was not filtered.


         Swells deleted. Warning message if pressure difference of 2.00


         Drop rates<    .30m/s (calculated over 15 points) will be deleted


         Sample interval =       .04 seconds.


The Delete log was examined to check that the full depth was maintained and to examine warnings. All warnings referred to the surface, the bottom or the upcast.





8. BOX CAR FILTER


There was a lot of noise in salinity so a box car filter (size: 21 records) was applied to that channel.





9. CTDEDIT


Page plots were prepared to guide editing of remaining problems. A number of casts in the Bering Sea had a feature at the bottom of the halocline that is unstable. A bulge in  salinity at the bottom of the downcast halocline, and a similar bulge at the top of the halocline for upcasts appears to be instumental in nature. The editor was used to remove the bulge in the downcast. The casts in question were near the coast in areas of strong tidal mixing where there are two well-mixed zones with a sharp transition.


Where it was unclear whether a feature was real or not, a profile plot comparing up and down casts (using files produced in Step 6) was produced to guide the editing.


Surface records were removed or temperature and/or salinity edited in the top 10m only for casts:1, 8, 25, 29, 32, 35, 36, 38, 40, 56, 63, 67.


Salinity was edited below 10m for casts: 2, 6, 7, 12, 13, 24, 34, 37, 42, 46-48, 50, 51, 53-55, 57, 59, 64-66, 68.


Details of this editing are noted in each data file.


Cast #41 is unstable from top to bottom because the salinity decreases with depth, on both upcast and downcast. This cast will be deleted.





10.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





11. COMPARISON WITH BOTTLE DATA


There are only a few bottle salinities available for 9925. Three bottles from cast #25 have no depths noted, but appear to be from the surface, 8db and 20db, approximately.  The upcast surface salinity for that cast is very close to the bottle value that appears to correspond to it. For cast #38 there is a bottle from the bottom (about 30db). The salinity from the CTD is about 0.003 higher than the bottle. There are two surface bottles for cast #42 and the values from them differ by 0.1psu. The CTD salinity is about 0.12 and 0.02 lower than the bottles. Because the bottles are all from shallow samples and the depths uncertain, the most one can conclude is that the CTD is reasonably close in value.  The bottle comparison for mission 9924 (using 11 bottles from 200-550db) indicated that salinities were high by 0.014psu. That value will be used to recalibrate the 9925 data. 





12. OTHER INTERCOMPARISONS


Historic ranges were available only for casts near Graham Island (casts #61- #64); profiles of those casts with the ranges superimposed show that salinity and temperature are within expected boundaries.





Cast 99250001 (September 24, 1999) was compared with a cast from a nearby site taken during cruise 9924 - cast 99240051 (August 31,1999). Comparing along the line (( =23.46 (depth 79m and 60m, respectively) the differences in temperature were about 0.03C( and in salinity were less than 0.001units. 





Sets of casts in nearby regions were plotted together for a quality control check. No obvious problems were noted.





13. RECALIBRATION


Recalibration was done with file 9925rcal.ccf which lowered the salinities by 0.014psu and raised the pressure 0.5db. (The same as 9924rcal.ccf.)





14. FINAL PLOTS


Page plots were prepared using the edited data. 





15. REMOVE CHANNELS


The following channel was removed from all casts: Conductivity_Ratio.


The following channel was removed from casts #27 -68: Transmissivity











16. PRODUCE FINAL FILES


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


b.) A cross-reference listing was produced.








PARTICULARS


99250001-99250002 – Event numbers changed from 130 and 131 to 1 and 2.


99250013 – Two test casts were made at the same site. The file at station TEST1 A (named 99250013a) contains < 8db of data and TEST1 B (99250013b) contains about 9db of data. TEST1 A has extremely low surface salinity and unstable features. TEST1 B looks more reliable. TEST1 B was renamed 99250013 and TEST1 A was deleted. 


99250004 – Event number corrected (from 5 to 4).


99250019 – Error in latitude corrected (from 68 43.47 to 69 43.47)


99250041 – Cast deleted because salinity goes down as pressure increases (in both up and down casts) so the whole water column is unstable.


99250059 – Downcast starts at 19db.


99250060 – Extensive editing in the top 40db.


99250065 – Extensive editing in the top 22db.


9925013a – Deleted.


9925013b – renamed 99209013, event # changed to 13, depth format corrected.
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CRUISE SUMMARY


Cruise ID#:	9925			


Dates: 	Start:	24 September 1999	    End:	21 October 1999


Location:	Arctic							


Vessel:		CCGS Laurier						


Scientific Party Chief:	Bon vanHardenberg					








CTD#�



Make�



Model�



Serial#�
Used with Rosette?�
CTD Calibration Sheet Competed?�
�
�
Guildline�
8715�
43825�
yes�
yes�
�
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CTD Calibration Information





Make/Model/Serial#:	Guildline /8715/43825						


Cruise ID#:	9925		








Calibration Information�
�
Sensor�
Pre-Cruise�
Post Cruise�
�
Name�
S/N�
Date�
Location�
Date�
Location�
�
Pressure�
113368�
�
�
Feb2000�
IOS�
�
Temperature�
57915�
June 99�
IOS�
11Feb2000�
IOS�
�
Conductivity�
58814�
June 99�
IOS�
�
IOS�
�
Transmissometer�
598�
22Jun1999�
IOS�
�
�
�









Calibration Coefficients�
�
Channel�
Formula�
Coefficients�
�
Name�
#�
C1�
C2�
C3�
C4�
C5�
C6�
�
Temperature�
10�
.0104305�
.9999472�
�
�
�
�
�
Conductivity�
10�
.001018911�
.998756�
�
�
�
�
�
Transmissivity�
10�
-2.24675�
112.23�
�
�
�
�
�



