PROCESSING NOTES





Cruise: 9834


Agency: UVIC


Project: Juan de Fuca Strait


Party Chief: Chris Garrett


Platform: Vector


Date: July 30, 1998 - August 2, 1998





Processed by: Germaine Gatien


Date of Processing : February 6, 1999 -  February 18, 1999


Number of original CTD casts: 58


Number of casts processed:  57





INSTRUMENT SUMMARY


A SeaBird Model SBE 911+ CTD  (# 0437) was used.





SUMMARY OF QUALITY AND CONCERNS


No calibration samples were taken during this cruise. 





The descent rate was low (~0.5m/sec) so during rough weather there were pressure reversals and problems with shed wakes. The Delete routine removed data for which the descent rate was less than 0.2m/sec, but there is a loss of data that offsets the gains sought in using a low descent rate. It is recommended by the manufacturer that the descent rate be kept at around 1m/sec in rough weather. 





There were problems with surface pressure for some casts; similar problems arose with this equipment on cruise 9803. What appear to be pressure spikes at the surface are associated with hundreds of data points with negative pressures at the beginning of the record, low salinities but reasonable temperatures at those points and errors in the NMEA time and position information in the headers.  





PROCESSING SUMMARY


Seasave


This step was completed at sea; the raw data files are *.dat. All casts contain both up and down data.





2. Preliminary Steps


The Log Book was obtained and the cruise summary sheet was completed. 





Conversion of Raw Data


The raw data was converted using conversion file 0437ctd.con. All casts contain both up and down traces. 





ALIGNCTD


The primary conductivity channel is aligned at sea by the deck unit with a value set at the factory (probably +0.073s), but the secondary conductivity must be aligned in processing to correct for the depth mismatch between temperature and conductivity. Analysis of cruise 9814 led to the conclusion that advancing the secondary conductivity by 0.048s had a better effect than the value suggested in the manual (0.073s). However, that cruise used different sensors.





So tests were run on cast #315 to determine what setting would work best for this cruise. Runs were made advancing the secondary channel by 0.0s, 0.048s, 0.06s and 0.073s. Salinity was calculated, plots made of areas of high temperature gradient and the conductivity checked for spikes. The descent rate was plotted as well so that spikes caused by shed wakes could be avoided, thus simplifying the analysis. The results looked best when 0.06s was used. A second test was made to see if the primary conductivity could be improved by setting the alignment to -0.013s in order to produce a net effect of 0.06s on that channel as well. However, the result was very unsatisfactory.





 All casts were run with an advancement of 0.06s for the secondary conductivity.





WILDEDIT


Program WILDEDIT was used to remove spikes in Pressure.  Parameters used were:


Pass 1    Std Dev = 2


					Pass 2    Std Dev = 5


					Points per block = 50





6. CELLTM


To study the choice of parameters for the thermal mass correction a study was done on cast #315. A T-S diagram was prepared to study the difference between  the upcast and downcast; near the surface there was a difference in salinity on the order of 0.02 to 0.08psu. This error would be much smaller at depth. The data was then put through the CELLTM routine using three different choices of parameters of alpha and 1/beta: 0.3/7.0; 0.3/9.0 and 0.25/9.0. All choices improved the data with the second combination working best. At about 40m the difference between the up and down casts was about 0.03psu before and less than 0.01 after running CELLTM. 


The conductivity cell thermal mass correction was done for both channels (alpha = 0.03 and 1/beta = 9.0.) 





7. DERIVE


Program DERIVE was run twice: 


on all casts to calculate primary and secondary salinity.


on a selection of casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity.





8. Test Plots and Channel Check


A sample of casts (#306,307,315,332,346,356) was plotted to check for agreement between the pairs of  T and C sensors. The casts were 100 to 250m in depth and there was great variability in the results. For cast #307 the secondary temperature behaved badly from about 140m downwards and during the full upcast. The sensor seems to be o.k. on the next cast. For all casts the temperature variations are very noisy but close to zero, appearing to be close to the resolution of the sensors. For cast #315 the conductivity difference at 250db varied by about 0.0014units and the salinity by about 0.015psu; those are higher than usual. For cast #332 at 100db those differences were about -0.0007 and -0.008. Both casts #315 and 332 had high variability in the descent rate with many shed wakes which would explain problems in the tracking of conductivity sensors. For cast #348 when the descent rate was steadier the differences were -0.0004units of conductivity and 0.005psu at 150db. The secondary salinity was consistently lower than the primary. The temperature sensors tracked well, and the salinity differences are reasonable given the depths and the descent-rate problems. 








 


Because there are no calibrations available for this cruise, the only relevant information is from cruise 9803. During 9803 a change was observed in the primary conductivity between the 2nd and 3rd casts. The  primary salinity changed from being less than the secondary for the first two casts to being higher for the rest of the cruise. The secondary sensors did not change and the secondary salinities were closer to the bottle-sample salinities; hence the secondary sensors were used for 9803 and, in the absence of other information, seem the wisest choice for 9834. 





The only problem is with cast #307 when the secondary temperature was poor from 140m down to 180m and during the upcast  above 140m. Calculating salinity from the primary temperature and secondary conductivity produced strange results on the upcast, suggesting that the problems involve both secondary channels. Primary values will be used for that cast. During the cruise the primary salinity was about 0.005psu lower than the secondary.





9. Conversion to IOS Headers


Before conversion the Sea Bird headers had to be edited for 21 of the casts. An example of the errors that had occurred is: * System UpLoad Time = 124 04.73 W


* NMEA Latitude = Jul 31 1998  05:51:39


* NMEA Longitude = 48 24.47 N


* NMEA UTC (Time) = 124 04.73 W


The entries are offset by one line from their proper position. The casts in error are randomly distributed during the cruise and are associated with a flagged first pressure values and negative pressures many records. There was an error in the START TIME further down in the header that also had to be corrected.


For cast #335 the error was slightly different:


* System UpLoad Time = number of words from the deck unit = 12


* NMEA Latitude = number of scans to advance conductivity = 1.750


* NMEA Longitude = two 12 bit A/D voltages per word start with word # 5


* NMEA UTC (Time) = number of words from the deck unit = 12


The time and position for #335 was edited using CTD log entries. 





The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers.





10. Checking Headers


A header summary was produced and corrections made as needed. 


The surface check was run. The average surface pressure is  -1.833db. All but one of the casts with the problem mentioned in the previous section have surface pressures between -4 and -7db and associated salinities that look too low. The temperatures seem fine. The other casts have surface pressures between 0db and 1.38db. No correction will be made for this. After DELETE the bad pressures should disappear.


The header check was produced and checked.


The cruise track was plotted and looked correct.





11. DELETE


The following DELETE parameters were used: 


 Surface Record Removal:  Last Press Min 


   Maximum Surface Pressure (relative):      10.00


   Surface Swell Pressure Tolerance:        1.0


 Pressure filtered over width:   15


 Swells deleted. Warning message if pressure difference of      2.00


 Drop rates<    .20 m/s (calculated over  25 points) was deleted.*


 Sample interval =       .04 seconds.


*The low drop rate factor could have been set higher to remove more of the effects of shed wakes, but since the average drop rate was about 0.5m/s this would have removed a large proportion of the data.


After this step the surface pressures look fine, and the values of S and T at the surface look reasonable.





Profile plots were produced and checked for inconsistencies between the two sets of sensors. Only cast #307 showed significant differences (see section 8 for details). The primary sensors will be used for that cast.





12. BIN AVERAGE


The following Bin Average values were used:


Bin channel = pressure


Averaging interval =      1.000


Minimum bin value =       .000


Average value will be used


Interpolated values are NOT used for empty bins





13. Test Plots


Page plots were produced using T1,S1 for all casts except cast #307 for which T0,S0 were used. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT.





14. CTDEDIT


CTDEDIT was used to clean noise in S at the surface in top 5m of the following casts: 316,317,322,331, 336-338,340,341,343,344,346,350. For cast #355 both T and S were cleaned at the surface. For casts #311 and 333 S was cleaned in the top 20m. Note was made of the editing details in the relevant files.





15. Comparisons


There are no bottle calibrations available for this cruise.





Previous use of CTD - These sensors were used during cruise 9803 in Feb/March 1998 when the secondary sensors were selected for processing and produced salinity lower than bottles by about 0.001psu. No recalibration was applied to that data. 





Repeat casts -  There are many repeat casts but because they are shallow and in an area of rapid change, there is little that can be learned about the CTD stability by comparing them. A series of casts taken hourly over a 24-hour period at one station was plotted and showed a range of  ~0.12C° and ~0.04psu near the bottom (140db).


  


Historic ranges - Plots of T,S with historic ranges superimposed were made of the following casts: 304,305,315,316,317,318,319,320,321,322. All fell within historic ranges, though for the most westerly casts ,#315 & #316, the temperature at depth was close to the historic maximum. 





16. Final Plots


Page plots were prepared using the edited data.


 


17. REMOVE


The following channels were removed from all casts except #307: Primary Temperature, Primary Salinity, Scan_Number, Conductivity:Primary, Conductivity:Secondary and Flag.  


The following channels were removed from cast #307: Secondary Temperature, Secondary Salinity, Scan_Number, Conductivity:Primary, Conductivity:Secondary and Flag











18. Producing final files


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


b.) A cross-reference listing was produced.





Particulars.


98340001 - Test cast. Not processed.


98340307 - Problems with the secondary temperature. Primary values chosen for archiving. The primary salinity was about 0.005psu lower than the secondary values during this cruise. No correction was made since the difference was small. Note was made in the header of these steps.


98340345 - There are errors in the header so that time and position were not recorded. The header was edited using the values entered in the CTD log.
































































































































Institute of Ocean Sciences


CRUISE SUMMARY


Cruise ID#:	9834


Dates: 	Start:	July 30, 1998	    End:	August 2, 1998	


Location:	Juan de Fuca Strait	


Vessel:		VECTOR	


Chief Scientist:		Chris Garrett	











CTD#�



Make�



Model�



Serial#�
Used with Rosette?�
CTD Calibration Sheet Competed?�
�
0443�
SEABIRD�
911+�
0437�
no�
yes�
�
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CTD Calibration Information


Make/Model/Serial#:	SEABIRD/911+/0437						


Cruise ID#:		9834		





Calibration Information�
�
Sensor�
Pre-Cruise�
Post Cruise�
�
Name�
S/N�
Date�
Location�
Date�
Location�
�
Temperature�
2106


�
6 Jan 98�
factory�
�
�
�
Conductivity�
1748�
14 Jan 98�
factory�
�
�
�
Secondary Temp.�
2062�
18 Dec 97�
factory�
�
�
�
Secondary Cond.�
1764�
8 Jan 98�
factory�
�
�
�
Pressure Sensor�
63502


�
11 Jan 96�
factory�
�
�
�



Sensor Calibration Notes:


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


