CCE-P1604 (SKQ201605S) CTD Data
R. Goericke, SIO, 
June 2016
This document describes the processing of CTD data acquired on cruise CCE-P1604.  References below to directory locations assume that all these are located in *:\Data\CTD\P1604.
Notes on Using CTD Data from CCE-P1604
The data are of two types, calibrated data and uncalibrated data.  The calibrated data are those for which it is assumed that reliable and stable calibrations exist.  These are pressure, depth, temperature, conductivity, and salinity.  (We did not have an ISUS nitrate sensor on this cruise).  The uncalibrated data are fluorescence, light transmission, oxygen concentrations, and irradiance.  Uncalibrated data were made with sensors that had undergone calibrations in the past but the stability of the sensors’ response over the cruises or the relationship of sensor raw signal to desired variable could not be ascertained independently.  Even though every effort was made to assure that ‘uncalibrated data’ were correctly acquired and processed (see below), these data should not be used to make subtle inferences about differences between cycles and in particular cruises. The main value of these data is, and their original intended purpose was, that these be used to reveal qualitatively water column structure at each individual station. 
To summarize, the accuracy of uncalibrated data is unknown and it must be assumed that the precision and accuracy of these data differed between cycles and cruises!
CTD Setup
The Seabird con-file is given in appendix 2.  Corresponding sensor calibration information is in the directory …\DataAquFiles.  Sensor - Voltage channel numbers are given below.
Voltages

ConFile

V0 – Flurometer, Seapoint
V1 – Transmissometer, Wetlabs C-star
V2 – PAR
V3 – UserP 1 - UVP
V4 – UserP 2, RincoIII Oxygen
V5 – UserP 3, RincoIII Temp
V6 – Altimeter
V7 – oxygen, SBE 43
.

UVP5  (Serial 3; Cal Date ?):  Cal: A0: 6.0581; A1: 417.8.  

SurfacePAR:  Surface PAR was not fed into the CTD data  stream.  Instead MET surface PAR data were merged with CTD data and Cpar was calculated.

Rinco III O2 sensor (Serial 0136; Cal Date 08/01/2013):  Information on the sensor and its calibration can be found in:
C:\0CE-P1604\CTD_Data\DataAquFiles\RincoIII:  RINKO_correction_formulae(A).pdf and RINKOIII-User-Calibration-Procedure.pdf.   

The factory cal coefficients for Temp are
TA = -5.398903;

TB = 16.628530;

TC = -2.129938;

TC = 45.760250;

TempR = TA + TB*TVolt+ TC*TVolt^2+ TD*TVolt^3;

Checked CTDTemp vs RincoTemp:  1.0000 * RincoTemp + 0.098

The factory cal coefficients for O2 are

OA = -45.0894;

OB = 151.736;

OC = -0.33974;

OD = 0.0102;

OE = 0.0044;

OF = 0.0000;

OG = 0; initial value
OH = 1; initial value
G and H final values are determined from raw outputs under conditions of 100% O2 saturation (seawater bubbled with air for 30 min) and 0% O2 saturation (solution of 25 g sodium sulfide in 1L di water).  

The results of the calibration are:

100% O2: V4 = 1.4554; V5 = 1.9707; RinkoTemp = 22.6013C.

   0 % O2: V4 = 3.6923; V5 = 1.9353; RinkoTemp = 22.1218C.
Measured % Saturation using G=0 & H=1: 94.2694%    0.3189%
Using these data resulted in G= -0.3387 and H = 1.0620.
Rinko III oxygens were calculated during Matlab CTD data processing using the script ‘function DO = Rinko_O2(Ndata, T ,C1, dep, force, S)’ that was provided by the company.

NOTE: As of cast 29 the Con-File was set for Vol4 and Vol5 Free and no data for the Rinco sensor were collected.
General Notes on Data Processing:  Data were processed using the program ‘Seabird Data Processing Version 7.23,2’.  All raw data files, i.e. those produced by the SeaSave program, are stored in the directory …\ RawData. The .cnv and .btl files were further processed using a set of Matlab scripts that are in folder ‘*:\Documents\MATLAB\Cruises\CTD Scripts’.  These scripts are internally documented.

Raw Seabird Data Files located in  ‘…CTD\Raw Data’:

SKQ201605S-001.XMLCON
instrument configuration file used for the particular cast; the con-file report for one particular .con file is given in appendix 1
SKQ201605S-001.hex
raw data file in hex format
SKQ201605S-001.bl
bottle information
Seabird Data Processing
A script was set up for batch processing of the CTD data (App. 2).  The Seabird modules settings are recorded as .psa files.  These files are in the folder ‘*:\Data\CTD\PSAFiles’. Settings are outlined below (settings slightly modified from CalCOFI settings and text below slightly modified from CalCOFI procedure outline, provided by J. Wilkinson).

a.
Datcnv: Output variables are – Scan Count; Julian Days; Pressure, Digiquartz [db]; Temperature [ITS-90,degC]; Conductivity[S/m]; Temperature 2,[ITS-90,degC]; Conductivity 2[S/m]; voltages 0 – 7; Oxygen Voltage, SBE43; SPAR/Surface Irradiance; PAR/Irradiance, Biospherical/Licor; Beam Attenuation, Chelsea/Seatech/Wetlabs CStar[1m]; Beam Transmission, Chelsea/Seatech/Wetlabs CStar[%]; Fluorescence, Seapoint; Latitude[deg]; Longitude[deg], Scan count.  Output Down & Upcasts; binary format; create cnv only  Used 33 as base latitude under miscellaneous if GPS lat is unavailable. Scan range offset -4, scan range 4. 
For Frontal crossings on-the-fly bottle triggering -0.5, 1 was used.
b.
Filter: Filter all files using Filter B = 0.15 on Pressure only (standard for 911+ Seabird).
c.
AlignCTD: align all files using 0.073 for secondary conductivity (only since the deck unit auto-offsets primary conductivity) and 4-6secs for oxygen (usually 4secs).

d.
Cell Thermal Mass: default settings of 0.03 & 7 for both conductivity sensors are fine

e.
WildEdit: apply to all fields using the default settings

f.
LoopEdit: Fixed minimum velocity; min CTD velocity 0.25 m/sec; Surf Soak Depth 20m, Min Soak 5 m, Max Soak 25 m.
g.
Derive: Depth[salt water,m]; Potential Temperature[ITS-90,degC]; Potential Temperature 2[ITS-90,degC]; Salinity[PSU]; Salinity 2[PSU]; Density[sigma-theta,KG/m^3]; Density 2[sigma-theta,KG/m^3]; Oxygen[SBE43, ml/l]; Oxygen[SBE43, umol/kg]; Oxygen[%saturation]; Dynamic Meters[10 J/Kg]; Specific Volume Anomaly[10^-8*m^3/Kg]; Temperature Difference 2-1[ITS-90,degC]; Salinity Difference[PSU]

h.
Split the cnv into down- and upcast.

i.
BinAvg the downcast files

j.
Asciiout the final data, include all measurements but beware Asciiout will crash if you include too many columns.  Exclude salinity & temperature differences, scan count, flag columns.

The following files were generated during this process and can be found in the directories, …\RawData\...,  …\ProcData\Btl and …\ProcData\Ascii\...’:
cce-p0810-001.cnv 
hex data file generated and subsequently overwritten by modules Datcnv through Derive

CCE-P0810-001.ros
ascii file with data corresponding to those scans that were subsequently averaged to generate the .btl file
dcce-p0810-001.cnv
downcast data only derived from cce-p0810-001.cnv
dcce-p0810-001-bin.cnv
1m bin-averaged downcast hex data derived from dcce-p0810-001.cnv using Binavg
dcce-p0810-001-bin.asc
ascii file of 1 m bin-averaged downcast data; no header information
dcce-p0810-001-bin.hdr
header information for file dcce-p0810-001-bin.asc
dcce-p0810-001-nobin.asc
ascii file of 24 Hz downcast data; no header information
dcce-p0810-001-nobin.hdr
header information for file dcce-p0810-001-NoBin.asc
cce-p0810-001.btl
ascii file with averaged bottle data, derived from .bl files and .ros files. File has header information.
CTD Data Generated:

Below a list of CTD data, primary and derived, that are in the final .cnv files (information extracted from file header information; see Seabird documentation for more detailed information on the data definitions). Note that not all these data categories are in all processed files, i.e. the ‘.asc’ files.
No.
Name
Description & Units

0
scan
Scan Count

1
timeS
Time, Elapsed [seconds]

2
prDM
Pressure, Digiquartz [db]

3
t090C
Temperature [ITS-90, deg C]

4
t190C
Temperature, 2 [ITS-90, deg C]

5
c0S/m
Conductivity [S/m]

6
c1S/m
Conductivity, 2 [S/m]

7
v0
Voltage 0

8
v1
Voltage 1

9
v2
Voltage 2

10
v3
Voltage 3

11
v4
Voltage 4

12
v5
Voltage 5

13
v6
Voltage 6

14
v7
Voltage 7

15
sbeox0V
Oxygen Voltage, SBE 43

16
spar
SPAR/Surface Irradiance [uEi /sqm sec]
17
par
PAR/Irradiance, Biospherical/Licor [uEi /sqm sec]
18
bat
Beam Attenuation, Wetlab CStar [1/m]

19
xmiss
Beam Transmission, Chelsea/Seatech/Wetlab CStar [%]

20
flSP
Fluorescence, Seapoint [V]
21
upoly1
Upoly 1, UVP [number of particles 100 to 1000 um ESD]
22
upoly0
Upoly 0, ISUS Nitrate Sensor [uM NO3]
23
latitude
Latitude [deg]

24
longitude
Longitude [deg]

25
scan
Scan Count

26
depSM
Depth [salt water, m]

27
potemp090C
Potential Temperature [ITS-90, deg C]

28
potemp190C
Potential Temperature, 2 [ITS-90, deg C]

29
sal00
Salinity [PSU]

30
sal11
Salinity, 2 [PSU]

31
sigma-é00
Density [sigma-theta, Kg/m^3]

32
sigma-é11
Density, 2 [sigma-theta, Kg/m^3]

33
sbeox0Mm/Kg
Oxygen, SBE 43 [umol/Kg], WS
2

34
sbeox0PS
Oxygen, SBE 43 [% saturation], WS
2

35
dm
Dynamic Meters [10 J/Kg]

36
sva
Specific Volume Anomaly [10^-8 * m^3/Kg]

37
T2-T190C
Temperature Difference, 2 - 1 [ITS-90, deg C]

38
secS-priS
Salinity Difference, 2 - 1 [PSU]

39
flag
flag

Generation of Database Tables:

Files d*-bin.hdr, d*-bin.asc and *.btl provide the data for database tables CTD_CastInfo, CTD_BottleData and CTD_Downcast, respectively.  Data are extracted from these files using Matlab scripts (see below).  

Cast_Info – information extracted from the headers of .asc files using CTD_info.m.  The resulting file was e.g., CastInfo_Cy1.txt.  These files were imported into the Access table CTD_CastInfo.   

CTD_BottleData – data extracted from .btl files using CTD_ bottle.m.  The resulting file was e.g., BottleData_Cy1.txt.  These files were imported into the Access table CTD_BottleData.

CTD_Downcast- data extracted from .asc files using CTD_ data.m.  The resulting file was e.g., Downcastdata_Cy1.txt.  These files were imported into the Access table CTD_Downcast.

Post-Processing Calibrations: 
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Comparision – CTD Sal. vs Bottle Sal.
	
	
	


33 salinity samples were collected at sea for Autosal analysis (…CTD_Data\Salinity\p1604_salt.xls).  The primary comparison was carried out for deep samples located away from strong Sal gradients; i.e. samples collected at depths between 200 and 1000 m.  This is based on avg(CTD_Sal00, CTD_Sal11) minus Bottle_Sal.  The plot of these values is shown to the right.  The average value of the difference was -0.004 +/- 0.004.  The corresponding value of CTD_Sal00 minus CTD_Sal11 is -0.004 +/- 0.001; i.e. the correspondence between CTD_Sal11 and Bottle_Sal is almost perfect.  There is no trend with time for these differences.
Comparision – SBE43 vs Rinko III Oxygen Sensor
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P1604: SBE43 minus Rinko III O2

For casts 01 to 28 the Rinko III oxygen sensor was operational.  Differences between SBE43 and Rinko III were significant and consistent between casts (Fig. below).  The magnitude of the difference is similar to what was observed during CalCOFI cruise 1210, except that a good agreement at depth was not observed during the CalCOFI tests.  

CTD Plots:

Single Cast
These plots are in the folder …\ProcData\Plots and were generated using Seabird’s Seaplot module.  
Contour Plots 
These plots were generated from data extracted from the CTD database and stored in directory * \ContourPlots.  The data at times were spot-edited to remove outliers that had not been removed by Seabird modules.  The plots were generated using various MatLab scripts. CTD data for individual cycles are plotted against ‘cycle time’.  Cycle time 0.0 is the beginning of the GMT day on which the cycle was begun.  Thus 2 am casts have cycle times of ~ 0.4, 1.4, 2.4 … and daylight hours have GMT times of ~ 14:00 to 24:00 or cycle times of 0.5 to 1.0, etc.
Appendix 1 – Notes etc
…

Appendix 2 – CTD Con File
Date: 04/26/2016

Instrument configuration file: C:\0CE-P1604\CTD_Data\RawData\SKQ201605S.xmlcon

Configuration report for SBE 911plus/917plus CTD

------------------------------------------------

Frequency channels suppressed : 0

Voltage words suppressed      : 0

Computer interface            : RS-232C

Deck unit                     : SBE11plus Firmware Version >= 5.0

Scans to average              : 1

NMEA position data added      : Yes

NMEA depth data added         : No

NMEA time added               : No

NMEA device connected to      : PC

Surface PAR voltage added     : No

Scan time added               : No

1) Frequency 0, Temperature

   Serial number : 5773

   Calibrated on : 08-Dec-15

   G             : 4.35204624e-003

   H             : 6.29426555e-004

   I             : 1.96308712e-005

   J             : 1.42894126e-006

   F0            : 1000.000

   Slope         : 1.00000000

   Offset        : 0.0000

2) Frequency 1, Conductivity

   Serial number : 2251

   Calibrated on : 08-Dec-15

   G             : -1.03665961e+001

   H             : 1.36548063e+000

   I             : -2.24537294e-003

   J             : 2.21885549e-004

   CTcor         : 3.2500e-006

   CPcor         : -9.57000000e-008

   Slope         : 1.00000000

   Offset        : 0.00000

3) Frequency 2, Pressure, Digiquartz with TC

   Serial number : 1213

   Calibrated on : 13-Nov-14

   C1            : -4.132681e+004

   C2            : -4.458463e-001

   C3            : 1.331500e-002

   D1            : 3.488900e-002

   D2            : 0.000000e+000

   T1            : 3.032126e+001

   T2            : -4.098790e-004

   T3            : 3.967810e-006

   T4            : 3.643750e-009

   T5            : 0.000000e+000

   Slope         : 1.00000000

   Offset        : 0.00000

   AD590M        : 1.280410e-002

   AD590B        : -9.260115e+000

4) Frequency 3, Temperature, 2

   Serial number : 5774

   Calibrated on : 08-Dec-15

   G             : 4.33669763e-003

   H             : 6.27138791e-004

   I             : 1.94754102e-005

   J             : 1.45558409e-006

   F0            : 1000.000

   Slope         : 1.00000000

   Offset        : 0.0000

5) Frequency 4, Conductivity, 2

   Serial number : 2272

   Calibrated on : 08-Dec-15

   G             : -1.02627467e+001

   H             : 1.38140940e+000

   I             : -2.65549734e-003

   J             : 2.48302792e-004

   CTcor         : 3.2500e-006

   CPcor         : -9.57000000e-008

   Slope         : 1.00000000

   Offset        : 0.00000

6) A/D voltage 0, Fluorometer, Seapoint

   Serial number : 2461

   Calibrated on : Feb 18th 2016

   Gain setting  : 10 x, 0-15 µg/l

   Offset        : 0.000

7) A/D voltage 1, Transmissometer, WET Labs C-Star

   Serial number : 1609

   Calibrated on : Jan 1st 2016

   M             : 21.4020

   B             : -0.0210

   Path length   : 0.250

8) A/D voltage 2, PAR/Irradiance, Biospherical/Licor

   Serial number        : 4516

   Calibrated on        : 01/17/14

   M                    : 1.00000000

   B                    : 0.00000000

   Calibration constant : 2832861000.00000000

   Multiplier           : 1.00000000

   Offset               : -0.49178400

9) A/D voltage 3, User Polynomial

   Serial number : 003

   Calibrated on : YYYYMMDD

   Sensor name   : UVP5

   A0            : 6.05810000

   A1            : 417.80000000

   A2            : 0.00000000

   A3            : 0.00000000

10) A/D voltage 4, User Polynomial, 2

    Serial number : 0136

    Calibrated on : 08/01/2013

    Sensor name   : RINKO-III DO

    A0            : 0.00000000

    A1            : 1.00000000

    A2            : 0.00000000

    A3            : 0.00000000

11) A/D voltage 5, User Polynomial, 3

    Serial number : 0136

    Calibrated on : 08/01/2013

    Sensor name   : RINKO-III Temp

    A0            : -5.39890300

    A1            : 16.62853000

    A2            : -2.12993800

    A3            : 45.76025000

12) A/D voltage 6, Altimeter

    Serial number : 7232.302492

    Calibrated on : 

    Scale factor  : 15.000

    Offset        : 0.000

13) A/D voltage 7, Oxygen, SBE 43

    Serial number : 2643

    Calibrated on : 15-May-15

    Equation      : Sea-Bird

    Soc           : 6.04250e-001

    Offset        : -5.17200e-001

    A             : -3.56430e-003

    B             : 1.34130e-004

    C             : -2.48760e-006

    E             : 3.60000e-002

    Tau20         : 1.63000e+000

    D1            : 1.92634e-004

    D2            : -4.64803e-002

    H1            : -3.30000e-002

    H2            : 5.00000e+003

    H3            : 1.45000e+003

Scan length                   : 37

Appendix 3 – SBE Batch Files 
CTDBatchP1604
@
Command file for processing Seabird CTD_Data

@
Open up cmd.exe by typing cmd into the 'Search programs ..." window under Start and call the script by pasting the line below into the command window

@
sbebatch C:\0CE-P1604\CTD_Data\CTDBatchP1604.txt

@
The line above is the command line to execute SBE CTD_Data batch processing.  

@
The line consists of: 

@
1. the program to be used, i.e. 'sbebatch'

@
2. the directory location of the batch file, e.g. 'D:\CCEP0810\CTD\RawData\CTDBatch.txt'  

@
3. a string of variables to be used in the processing of the data. These are referred

@
   to in the CTDBatch.txt file below in the order these appear as %1, %2, ... 

@
Datcnv /pC:\0CE-P1604\CTD_Data\PSAFiles\Datcnv.psa  /iC:\0CE-P1604\CTD_Data\RawData\*.hex  /oC:\0CE-P1604\CTD_Data\ProcData\ProcCnv


Filter /pC:\0CE-P1604\CTD_Data\PSAFiles\Filter.psa  /iC:\0CE-P1604\CTD_Data\RawData\*.cnv  /oC:\0CE-P1604\CTD_Data\ProcData\ProcCnv


Alignctd /pC:\0CE-P1604\CTD_Data\PSAFiles\AlignCTD.psa  /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\*.cnv /oC:\0CE-P1604\CTD_Data\ProcData\ProcCnv


Celltm /pC:\0CE-P1604\CTD_Data\PSAFiles\CellTM.psa  /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\*.cnv /oC:\0CE-P1604\CTD_Data\ProcData\ProcCnv


Wildedit /pC:\0CE-P1604\CTD_Data\PSAFiles\WildEdit.psa /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\*.cnv /oC:\0CE-P1604\CTD_Data\ProcData\ProcCnv


Loopedit /pC:\0CE-P1604\CTD_Data\PSAFiles\LoopEdit.psa  /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\*.cnv /oC:\0CE-P1604\CTD_Data\ProcData\ProcCnv


Derive /pC:\0CE-P1604\CTD_Data\PSAFiles\Derive.psa /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\*.cnv  /oC:\0CE-P1604\CTD_Data\ProcData\ProcCnv


Split /pC:\0CE-P1604\CTD_Data\PSAFiles\Split.psa  /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\*.cnv /oC:\0CE-P1604\CTD_Data\ProcData\ProcCnv


Asciiout /pC:\0CE-P1604\CTD_Data\PSAFiles\ASCII_Out.psa /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\dSKQ201605S-???.cnv /oC:\0CE-P1604\CTD_Data\ProcData\Ascii /a-nobin


Binavg /pC:\0CE-P1604\CTD_Data\PSAFiles\BinAvg.psa  /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\dSKQ201605S-???.cnv /oC:\0CE-P1604\CTD_Data\ProcData\ProcCnv  /a-bin


Asciiout /pC:\0CE-P1604\CTD_Data\PSAFiles\ASCII_Out.psa /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\dSKQ201605S-???-bin.cnv /oC:\0CE-P1604\CTD_Data\ProcData\Ascii


Bottlesum /pC:\0CE-P1604\CTD_Data\PSAFiles\BottleSum.psa  /iC:\0CE-P1604\CTD_Data\RawData\*.ros  /oC:\0CE-P1604\CTD_Data\ProcData\Btl

CTDBatchP1604Plots
@
Command file for processing Seabird CTD_Data

@
Open up cmd.exe by typing cmd into the 'Search programs ..." window under Start and call the script by pasting the line below into the command window

@
sbebatch C:\0CE-P1604\CTD_Data\CTDBatchP1604Plots.txt

@
The line above is the command line to execute SBE CTD_Data batch processing.  

@
The line consists of: 

@
1. the program to be used, i.e. 'sbebatch'

@
2. the directory location of the batch file, e.g. 'D:\CCEP0810\CTD\RawData\CTDBatch.txt'  

@
3. a string of variables to be used in the processing of the data. These are referred

@
   to in the CTDBatch.txt file below in the order these appear as %1, %2, ... 


Seaplot /pC:\0CE-P1604\CTD_Data\PSAFiles\SeaPlot-TSDO.psa /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\d?????????????.cnv /oC:\0CE-P1604\CTD_Data\ProcData\Plots /a-TSDO


Seaplot /pC:\0CE-P1604\CTD_Data\PSAFiles\SeaPlot-FlPar.psa /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\d?????????????.cnv /oC:\0CE-P1604\CTD_Data\ProcData\Plots /a-TFlTrUVP


Seaplot /pC:\0CE-P1604\CTD_Data\PSAFiles\SeaPlot-TFlTrUVP.psa /iC:\0CE-P1604\CTD_Data\ProcData\ProcCnv\d?????????????.cnv /oC:\0CE-P1604\CTD_Data\ProcData\Plots /a-FlPar
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P1604 O2: SBE43 vs Rinko III

SBE43

Rinko III

