UCTD Salinity Profiles

This guide provides instructions on how to derive salinity profiles from UCTD data using Sea-
Bird's SBE Data Processing software. From start to finish, the process involves at least these
steps:

e Converting the ASCII data files downloaded from the probe via uCast or UCTDTerm
into the Seabird format.

e Aligning the temperature and conductivity time series to reduce so-called spiking in the
salinity profiles.

e C(Calculating salinity from the aligned C, T, and P data records.

Once the salinity data have been derived, it is possible to plot individual profiles within SBE
Data Processing. Alternately, the data can be output in ASCII format for further handling or
processing with other software/graphics applications.

1. Importing UCTD data

First, the UCTD data needs to be converted into a Seabird compatible data format. After
starting the application, choose the ASCII In... menu item on the Run tab. This will bring up
a window with two tabs.

Step 1 In the File Setup tab, enter the input directory where the data are located and select the
data file.
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&% ASCIl In (=13

File Options Help
File Setup I Data Setup |

Program setup file
|C:\F'rogram Files\Sea-Bird\SBE D ataProcessing Win32\ASCII_In.psa

Open... Save Save As... Restore

Input directory

|S:\PHDDUETIDN\Syskems\Winch Systems\UCTDAD ata%080803-Cape
Input files, 1 selected

[254_1451_013.asc ~|

Output directory
|S:\PHDDUETIDN\Systems\Winch Systems\UCTDAD atah080809-Cape  Select...

Name append ]

Dutput file |254_1451_013.cnv

Not processing

Start Process Exit I Cancel |

Step 2 Now choose the Data Setup tab and enter the scan interval variable and scan interval
value as shown below. The click on Select Column Names... .

& ASCI In ([=[E3]

File Options Help

File Setup Data Setup I

Scan interval variable Time, seconds =
Scan interval value 0.0625

Start Process Exit | Cancel
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Step 3 The files downloaded from the UCTD probes contain data in four columns. The first
column holds the scan number, the second columns lists conductivity in S/m, the third
column temperature in degC, and the last column has the depth information in decibars.
Now, add the Variable Names as shown below, click OK, and then Start Process.
Ensure that the correct units are selected for the different physical variables. This will
produce an output file with a “.cnv” extension which is used for further processing.

Select Column Names @
Seq # Variable Name [unit] Add + Acceleration A Shink Al

1 Scan Count + Altimeter

Conductivity [5/m] LChange +- Average Sound Velocity Expand &ll
Beam Attenuation, Chelsea/Seatechw

2
CIN 1 criecranire 17530, deq Cl Delete Beam Attenuation, Chelsea/Seatech/w Shrink
¢ Bl Beam Attenuation, Wetlab AC3 [1/m]
Insert Beam Transmission, Chelsea/Seatech/ Egpand
Delete Al Beam Transmission, Chelsea/Seatech/y
= Beam Transmission, Wetlab AC3 [%]
Bottles Closed, HB
Bottles Fired
Bottom Contact
+ Buoyancy
Byte Count
Conductivity
- Conductivity, 2

1 Conductivity Difference, 2 - 1 b
|
>

oK Cancel

A

2. Aligning CT data

Since the conductivity and temperature sensors have different response times, the fast profiling
can produce so-called spiking in the salinity data, when the temperature in the water column
changes rapidly. In order to minimize these artifacts, the data from the two sensors must be
corrected. This is accomplished simply by shifting the temperature data with regard to the
conductivity data in time as shown in the steps below.

Step 1 Choose the Align CTD... command in the Run menu and select the file produced in the
previous section. Choose a different output file name or enter a token in the Name
append section unless you want to overwrite this file.
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& Align CTD (=13

File Options Help
File Setup I Data Setup | Header View |

Program setup file
IC:\F'rog(arn Files\Sea-Bird\SBED ataProcessingWin32\&lignCTD.psa

Open... Save Save As... Restore

Input directory

|S:\F'HEIDUCTIUN\SyStems\Winch Systems\UCTDAD ata080803-Cape

Input files, 1 selected
|254_1451_m13.cnv ~|

Output directory
|S:\PHDDUETIDN\Syskems\Winch Systems\UCTDAD atah080809-Cape  Select...

Name append ]

Output file |254_1451_013.cnv

Not processing

Start Process Exit Cancel

Step 2 Click on Enter Advance Values... in the Data Setup tab.

&% Align CTD (=13

File Options Help

File Setup Data Setup I Header View |

Enter Advance Value:

Start Process Exit Cancel
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Step 3 Enter the values shown below for conductivity and temperature. Click OK and Start
Process. The output file created will the temperature values advanced in time by 0.09 s
with regard to the conductivity values. Advancing the temperature record with regard
to the conductivity data accounts for the slower response time of the temperature sensor.
The optimal value is typically around 0.09s for UCTD free casts, but the lag should
always be chosen such that the spiking in the salinity profile is minimized.

-
Enter Advance Values

~ Mariable Name [unit] j"f\dvance [s] j Clear Al
Conductivity [S/m] |0
Temperature [1T5-50, deg C] o.od

OK Cancel

3. Calculating Salinity

Now we use the corrected time series to calculate the salinity profiles.

Step 1 Choose the Derive... command in the Run menu.

B Derive Q@@

File Options Help
File Setup l Data Setup | Miscellaneous | Header View |

Program setup file
|C:\nglam Files\Sea-Bird\SBE D ataProcessing-Win32\Derive.psa

Open... Save Save As... Restore

Instrument configuration file

|5:\PHUDUCTIUN\Systems\Winch Systems\UCTDAD ata'080803-Cape Flattery\UCT
Select... Modify... ™ Match instrument configuration to input file

Input directory
IS:\PHUDUCTIDN\S ystemsiwinch Systems\UCTDAD ata%080809-Cape

Input files, 1 selected

| 254_1451_013lagC012.cnv L‘ Select...

Output directory
IS:\PHUDUCTIDN\S ystems\Wwinch Systems\UCTDAD ata\080809-Cape  Select..

Name append |

Outputfie (254 _1451_013lagC0125V cnv

Not processing

Start Process Exit | Cancel |

V—_——-——
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Step 2 In the panel shown above, select the file select UCTD.con as the instrument
configuration file. This file is available on the software CD provided with each UCTD

probe.
r N
E*H Select Instrument Configuration File ﬂ
e e e -
Look in: | , Data Lj L o @( v
£ Name Date modified Type
-~ :
. agul4s 5/10/20104:13PM  File folder
Recent Places < )
33.con 5/10/2010 4:12PM  Sea-Bird Ii
B Eichon 6/30/2010 546 AM__ Sea-Bird
Desktop
=l
Libraries
A
Computer
pe
@
Network.
< i | »
File name: IUCTD.con L] Open
Files of type: |Instrumem Configuration Files {*xmlcon:”.con) _vj Cancel
J

Step 3 Now select the file CT aligned data file produced in the previous section. Choose a
different output file name or enter a token in the Name append in the File Setup tab
unless you want to overwrite the original data file.

Step 4 Click on Select Derived Variables... in the Data Setup tab.

r
Derive = | =]

File QOptions Help

File Setup Data Setup | Miscellaneous I Header View

Start Process Exit | Cancel I i
(|
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Step 5 Add the Variable Names for the quantities you would like to calculate, e.g. depth,
descent rate, and salinity as shown below, and click OK. Then choose Start Process. In
the example below, this will produce a file in Seabird format, with depth listed in first
column, decent rate in the second column, and salinity in the third column.

-
Select Derived Variables [
Seq. # Variable Name [unit] - Add Acceleration Shrink All

1 | Depth [salt water, m] Average Sound Velocity

2 Descent Rate [m/s] Change gens}fy Expand Al
s ) ept

i 2 Salinity, Practical [PSU] Delete Descent Rate Shrink
d Dynamic Meters [10 J/Kg]

5 | Insert Geopotential Anomaly [J/Kg] Expand

6 | Nitrogen Saturation

7 | M [#- Oxygen Saturation, Garcia & Gordon

8 Oxygen Saturation, Weiss

g (- Potential Temperature

10 | Potential Temperature Anomaly
11| Salinity, Practical [PSU]
7 Sound Velocity

12 | Specific Conductance [uS/cm]
13| Specfic Volume Anomaly [10°-8 * m"3/Kg]
o - Themosteric Anomaly [10°-8 *m"3/Kg]
= a5 ~| _,
oK Cancel

4. Optional Steps

The SeaPlot command is used to plot individual profiles.

File Options Help

File Setup | Plot Setup | Y Axis | X Axis 1 | X fxis 2| X Axis 3| X Adis 4 | Header View |

i Program setup file

\Users\iklin}

! Open... I Save Save As... Restore |

i Input directory
| [S:\PRODUCTION\Systems\Winch Systems\UCTD\Data\100511-Aguih

| Inpuit files, 1 selected

| [20010ka0506 v =] _Select...

iOutput to [Printer | Orentation [|andscape v | ¥ Printfull page

iU"“S [Milimeters | Width  [367 Height 203 \
i

Output directory [l

| |S:\PRODUCTION\Systems\Winch Systems\UCTD\Data\100511-Agulh  Select...
|

| Name append |

| Output file [d0010ka0906

| Not processing

Start Process Exit I Cancel [
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In order to convert the salinity data to an ASCII file, use the ASCII Out command in the Run
menu:

File Options Help

Il Fie Setup l Data Setup | Header View |

| Program setup file
|:\Users\1klinke\ﬁpplicatlon Data\Sea-Bird\SBEDataProcessing-Win32\ASCII_Out psa
Open... I Save Save As... Restore I
| Input directory

[5:\PRODUCTION\Systems\Winch Systems\UCTD\Data\100511-Aguh
Input files, 1 selected
[0113Kik080a.cnv ~|

| Output directory
|S “\PRODUCTION\Systems\Winch Systems\UCTD\Data\100511-Agulh  Select...

Name append I

| Output file [0113ik090=

| Not processing

Start Process Bxit Cancel

Once you have selected the input data file, switch to the Data Setup tab:

File Options Help i

File Setup Data Setup | Header View I

Lines perpage  [6p

V¥ Output data file
[ Exclude scans marked bad

Label columns No column labels v
Column separator [St)m:e—;]
Julian days conversion fomat [ an days v

|~ Convert elapsed and system time to mm/dd/year hh:mm:ss.

[™ Add first column

First column name ]

First column value l

™ Replace bad flag

New bad flag value [3 9922029
Select Output Variables...

Start Process Exit | Cancel
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Now select the desired quantities from the list of output variables:

-
Select Output Variables ﬂ

Wariable Name [unit] | Output Select Al
Clear All

‘Scan Count
Conductivity [S/m]
Temperature [ITS-90, deg C]
Pressure [db] B

beplh [salt water, m]
Descent Rate [m/s]

Salinity, Practical [PSU]

'|  Flag

|i il‘j@ IS
-

Cancel
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