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Overview

SBE User Interface for Internally
Recording Instruments, Acquiring Real-
Time Data, and Basic Data Processing

+ SeatermV?2 - user interface for internally recording
instruments that can output data in XML

* Seaterm - user interface for older instruments

» Seasave V7 - software for real-time
— Most instruments that can report real-ti
Seasave V7

SBE Data Processing — so
data

We are going to discuss SeatermV2, the user interface or terminal program for internally
recording instruments that can output data in XML (instruments developed and/or
redesigned since 2006). We will also discuss Seasave V7, an application that collects
real-time data and saves it to a file. And, we’ll provide a brief introduction to SBE Data
Processing, for post-processing your data. By the end of this module you should be able
to:
e Use SeatermV?2 to prepare an internally recording instrument for deployment.
e Use SeatermV?2 to transfer data stored in an internally recording instrument to
your computer.
e Setup Seasave V7 to collect data in the manner that best suits your application.
e Use Seasave V7 to manipulate your configuration (.con or .xmlcon) file as
appropriate for your instrument and auxiliary sensors.
e Use Seasave V7’s capability for making file header annotations.
e Use Seasave V7’s capability for marking points of interest in the real-time data
and saving marked data into a file.

e Use SBE Data Processing to convert data to engineering units and plot data.
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SeatermV2: User Interface for Internally Recording
Instruments

SBE ScatermV2: UI for Internally
Recording Instruments

* SeatermV?2 is a launcher

program provides the S
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— Do data conversion for e
SBE 37 to allow further . S 56 Tomps ture Lomges
processing with Seasoft =~ 'MUTemeE
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SeatermV2 is a terminal program launcher for use with instruments developed or
redesigned in 2006 and later. The common feature of this generation of instruments is the
ability to output data in XML. SeatermV2 launches one of the following terminal
programs, depending on the communication protocol required:

Seaterm232 — for communication via RS-232 (standard serial communications)
SeatermIM — for communication via Inductive Modem telemetry (proprietary
protocol that Sea-Bird developed for use in moorings; it supports instruments
deployed in parallel, with each instrument assigned a unique address)

Seaterm485 — for communication via RS-485 (4-wire serial communications, which
allows instruments to be placed in parallel on the communications cable and each
instrument to be addressed uniquely)

SeatermUSB — for communication via USB

Currently, SeatermV2 supports the following instruments:

SBE 16plus V2, 16plus-IM V2, 19plus V2 (all firmware version 2.0 and greater)
SBE 25plus

SBE 37-IM, IMP, SM, SMP, SI, SIP (all firmware version 3.0 and greater)

SBE 37 IMP-IDO, SMP-IDO, SIP-IDO, IMP-ODO, SMP-ODO, SIP-ODO

SBE 39plus

SBE 54

SBE 56

SBE 63

Glider Payload CTD

Note: SeatermV?2 can also launch Seaterm (older terminal program) if you select the SBE 33 or 36 Deck
Unit, providing easy access to Seaterm to set up a deck unit used with an SBE 19plus V2 or 25plus.
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Seaterm232: Interface for RS-232 Instruments

SBE Seaterm?232:
RRAEARRL,
for RS-232 Instruents

55 Soatermzaz =laix)
Menus —» S

Send
Commands
window

Command/Data
Echo window

40 command selecied

Status ’—J
2

DA s

Seaterm232 opens if you select SBE [9plus V2 in SeatermV2’s Instruments menu.
Seaterm232 is compatible with instruments with an RS-232 interface: 16plus V2,

19plus V2, 25plus, 37(-SM, SMP, SMP-IDO, SMP-ODO, SI, SIP, SIP-IDO, SIP-ODO),
54, 63, and Glider Payload CTD. Seaterm485 and SeatermIM have similar menus and

functions.

Looking at Seaterm232:

e Menus — For tasks and frequently executed instrument commands.

e Send Commands window — Contains commands applicable to your instrument. The
list appears after you connect to the instrument.

¢ Command/Data Echo window — Commands and instruments responses are echoed
here. Title bar of this window shows the current Com port and baud rate.

e Status bar (at bottom) - Shows if Seaterm232 is connected, disconnected, capturing

communications to a file, or uploading data from the instrument memory.



Module 2: Setup and Acquiring Data 5

Seaterm232: Connecting to Instrument

SBE (onnecting to
Selected
Instmment command ||

¢ The first time
Seaterm?232 1s used, it
asks for the Com port
and baud rate

» Then, it attempts to
connect, and if
successful fills the Send
Commands window with
the appropriate set of
commands

Seaterm232 attempts to automatically connect to the instrument through the user-selected
Com port and baud rate. If not initially successful, it cycles through all other supported
baud rates. When it succeeds, it queries the instrument with a GetHD (Get Hardware
Data) command, to determine the instrument type and firmware version. XML command
files, with each file containing a list of commands for each firmware version of a specific
instrument, are installed automatically when you install SeatermV?2, and are located in the
same directory as SeatermV2. Seaterm232 fills the Send Commands window with the

appropriate set of commands for the instrument, from the XML command file.

Below is a summary of the function of each of the menus:

File: Manually loads an XML command file if it does not load automatically (these files should be installed
automatically when you install SeatermV2, and are located in the same directory).

Communications: Configures communications (baud rate and serial port); connects to the instrument; and
disconnects from the instrument (releases the serial port so you can run another program, such as Seasave,
without exiting Seaterm232).

Command: Interrupts and stops instrument response to a command; sends a stop command to stop logging;
sets date and time based on user-supplied software running on your computer; and sends a 5-second break
(useful for instruments sampling in Serial Line Sync mode).

Capture: Causes Seaterm232 to write everything received from the instrument to a file (useful for some
real-time operations and for diagnostics).

Upload: Starts the protocol for transferring data from the instrument’s memory to your computer.

Tools: Starts a protocol for saving diagnostic information to a file that you can e-mail to Sea-Bird; converts
data from an SBE 37 (so it can be processed with SBE Data Processing); and sends an XML script to the
instrument (allowing automation of programming a number of instruments with the same setup).
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Seaterm232: Instrument Status

SBE Instrument Status
(19plus V2 example)
DS
SeacatPlus WV 2.5 SERIAL MO, 4000 20 Oct 2011 14:02:13 [DateTime=]

vbatt = 10.1, vlith= 8.9, ioper=61.9 ma, ipump =208 ma, iext01=T76.2 ma,
status = not logaging

number of scans to average =1 MNAvg=]
samples = 10, free = 4386532, casts = 1 [clear with InitLogging]
mode=profile, minimum cond freq=2950, pump delay=60 sec[MFMinCeondF reg= FumpDelay=]
autorun = no, ignore magnetic switch = no [AutoRun=, lgnon

battery tvpe = alkaline, battery cutoff = 7.5 volts

pressure sensor = strain gauge, range = 1000.0 [PType=,

SBE 38 =no, WETLABS = no, OPTODE = no, SBE 632 = no, Gas Tension
[SBE38=, WetlLabs=, Optode=, SBEG3= G

Ext\olt 0 = yes, Ext Volt1=no

ExtVolt 2 =no, ExtVolt 3 = no

Ext Volt 4 = no, Ext Volis = no

echo characters = yes

output fomnat = converted dedmal

output salinity = no, output sound velodty = no

The instrument status report contains much valuable information:

Instrument type, firmware revision, serial number, and date and time.

Main battery voltage and back-up battery voltage. Operating current, pump current,
and current to external voltage sensors provide an indication of the battery lifetime
you can expect, as well as the health of the instrument in general.

The status entry indicates whether the instrument is logging data or not.

The number of scans to average sets the sample rate.

Memory: scans collected, number of scans that can fit in the remaining memory, and
the number of casts collected.

The 19plus V2 can operate in profiling or moored mode. In profiling mode it is
powered continuously, while in moored mode it powers down between samples. The
19plus V2 waits until the conductivity sensor’s frequency rises, indicating that there
is water in the cell, to turn on the pump. The threshold for the pump turn-on is the
minimum conductivity frequency (see next page for more information). In addition,
there is a time delay from when that frequency is reached to the pump turn-on, to
allow air to leave the plumbing.

If the 19plus V2 is set to autorun=yes, it starts logging automatically when external
power is applied. If the 19plus V2 is set to ignore its magnetic switch, it can only be
made to collect data via commands sent by a terminal program.

Battery type can be Alkaline, NiMH, or Ni-Cad. Battery type influences the cutoff
voltage, which is the power level that causes the instrument to shut itself off because
it does not have sufficient power to sample.

Pressure sensor type and range are entered at the factory.

Which auxiliary sensor channels are enabled and logged with the CTD data.
Whether to show entered commands on screen as you type.

Output data format.
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Seaterm232: Instrument Status (continued)

SBE 7cro Conductivity Frequency

SENSOR SERIAL NUMBER: 4004 SHE 19olus CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 06-Aug-10 PSS 1978: C(35,15.0) = 42914 Siemens/meter

COEFFICIENTS:

BATH TEMP  BATH SAL BATHCOND INST FREDQ  INSTCOND RESIDUAL
(1TSS (P51 {Semens'm) (Hz) (Siemens'm) (Siemens‘m)
}2. 0000 000t ). 00000 244838 0 10 )

= INST FREQ / 1000.0

i T | . -
Conductivity = (g + hi” + il +jf )/ (1 +3 + gp) Siemens/meter
t = temperature] “C)): p = pressure]{decibars | & = CTeor; & = CPoor;

Residisal = instrument conductivity - bath conductivity

Some more discussion of the minimum conductivity frequency: The CTD’s calibration

sheet lists the uncorrected (raw) frequency output at 0 conductivity.

For salt water applications, the value for the minimum conductivity frequency is typically
set at the factory to (0 conductivity frequency + 500 Hz).

For this instrument, a typical minimum conductivity frequency in salt water is

(2448 + 500) = 2948 Hz; this was rounded up to 2950 Hz for the instrument discussed on

the previous page (minimum cond freq=2950 in DS response).

For fresh water applications, the value for the minimum conductivity frequency is
typically set at the factory to (0 conductivity frequency + 5 Hz).
For this instrument, a typical minimum conductivity frequency in fresh water is

(2448 + 5) = 2453 Hz

If the minimum conductivity frequency is too close to the zero conductivity frequency,
the pump may turn on when the CTD is in air, as a result of small drifts in the electronics.
Some experimentation may be required, and in some cases it may be necessary to rely
only on the pump turn-on delay time to control the pump. If so, set a minimum

conductivity frequency lower than the zero conductivity frequency.
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Activity: Cable Computer to SBE 19plus V2

seeeeeee A ctivity: Cable Your Computer to
SBE 19plus V2

Serial
Port

6-Pin Connector
Opposite
Condugctivity Cell

SBE 19plus V2 —

The 6-pin Data I/O - Pump connector is 180° from the conductivity cell. In class, we are
connecting to this with a 6-pin to 4-pin adapter cable and a 4-pin to DB-9 data I/O cable.
[The other connectors are for auxiliary voltage sensors (three 6-pin connectors) and an

auxiliary RS-232 sensor (one 4-pin connector).]

Note: In a real deployment, a Y-cable connects to the 6-pin Data I/O — Pump connector.
The 2-pin leg of the cable connects to the pump; the 4-pin leg of the cable connects to the

computer or deck unit if obtaining real-time data.

If you are using a USB to RS-232 converter, you need to know what COM port your
computer has assigned to the connection. Follow these directions (written for
Windows XP Professional) to determine the COM port:
1. Select Start / Control Panel.
2. Select System.
3. Click the Hardware tab.

A. Click Device Manager.

B. Click Ports.

C. Write down what COM port designation has been assigned to the USB port.
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Activity: Set up SBE 19plus V2 and Collect Some Data

1. Click Start / Programs / Sea-Bird / SeatermV2 (not Seaterm!).

2. In SeatermV?2: select SBE 19plus V2 in Instruments menu. Seaterm232 appears.

3. In Seaterm232 (if this is the first time you using the software): Verify COM port matches
computer connection and baud=9600, and click OK.
e Seaterm232 should automatically connect and fill the Send Commands window.

4. Type in the commands below (upper or lower case, it does not matter) or send commands using
the Send Commands window. The 19plus V2 prompts you to enter some commands twice.

Send
Commands
CATEGORY

COMMAND

DESCRIPTION

General Setup

OutputExecutedTag=y
or
OutputExecutedTag=1

Enable output of executing and executed tags, making it
easier to use the Send Commands window to transmit
commands.

BatteryType=alkaline

Alkaline batteries in housing.

Reset memory, so data recording starts at beginning of

InitLogging memory.
Pressure & Volt0=N or Egtzl)\({/léacri}i]szgll:gra(l)l grltS}I:ilzg;dlia sensors for you for this
Voltage Setup Volt0=0 : ry v

activity.

Output OutputFormat=2 Transmit raw data as decimal numbers; needed for next step.
Format Setup
Polled Request 1 scan of data. Conductivity frequency (Hz) is second
Samplin TS number in output; this is the zero (dry cell) frequency. Use
ping this frequency below when setting pump start frequency.
MP Set to profiling mode.
_ Set number of scans to average to 1, to record and transmit at
NAvg=1
4 Hz.
IgnoreSwmj‘h:I:I %" | Enable magnetic switch to start and stop logging.
Profiling IgnoreSwitch=0
Mode Setu Set pump start frequency to:
p MinCondFreq=CCCC [zero conductivity frequency (from TS) + 500]
4 (i.e., add 500 to zero conductivity frequency, and use that
number in place of CCCC)
PumpDelay=40 Set pump start delay to allow time for air to leave the
plumbing.
Output _ Transmit raw data as hexadecimal numbers; needed for
OutputFormat=0
Format Setup Seasave (later!).
Status DS Verify setup.

5. Move the magnetic switch to ON.

6. When you get bored, move the magnetic switch to OFF.
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Activity (continued)

gBE Activity (continued)

When done with the setup, the status (D5) response should look like
{items not shown in bold may vary):

SeacatPlus V2.5 SERIAL NO. 4000 24 Jan 2011 14:02:13
vbatt = 10.1, vith = 8.9, ioper = §1.9 ma, ipump = 20.8 ma, iextl] =
status = not logging

number of scans to average =1
samples =0, free = 5981649, casts =0

mode = profile, minimum cond freq = 3500 =,
auterun = ne, ignore magnetic switch = no
battery type = alkaline, battery cuteff=7.5
pressure sensor = strain gauge, range = 1
5BE 38 = no, WETLABS =no, OPTO
Ext Volt 0 = no, Ext Volt 1 = no
Ext Volt 2 = no, Ext Volt 3 =
Ext Volt 4 = no, Ext Volts =
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Stored Cast Headers

ﬁ Cast Headers

DHI12
cast 1 30 Oct 2007 09:12:07 samples 1 to 34, avg = 1, stop =
cast 2 30 Oct 2007 12:30:33 samples 35 to 87, avg =1,

Displays:

* Cast number
* Date and time for when cast was
+ First and last sample for cast

Each cast header lists the start date and time, number of scans in the cast, number of

samples averaged per scan, and reason the cast ended for each cast.
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Transferring Stored Data

SBE Transferring Data: Upload

gk Bl |

Ui ts | Heacier Fomm |

* Format — text vs binary
Upousd oamast ey vy
+ Binary faster, butfile output et By = ==
will be same P == TE
0 Frofilas EE
* Options for profiling CTDs i
Al datm a a s e By s rumbes sarge
— All scans (1 file) e ——
— All casts (separate files) i
oot 1
— Cast range Sogiving it B  —
— Scan range e
. B sk o o]
— Single cast — Vot i
* File name has . XML Uit
g . [Friovams a2
extension; automatically m—
converted to .hex file

When you click the Upload menu in Seaterm232, you start a process that produces an
upload file that is compatible with our data processing software (SBE Data Processing).

Upload Format: Seaterm232 can upload in text or binary. Binary is approximately twice
as fast; the resulting output file is the same, regardless of which upload method you use.

Upload Data Options: Data from an internally recording profiling instrument can be

transferred to your computer in one of the following ways:

e Allscans: All scans in instrument are uploaded into 1 file.

e  All casts: All casts stored in instrument are uploaded; each cast is in a separate file identified by a
3-digit cast number appended to uploaded file name. If user header information is to be added,
Seaterm232 prompts for it before uploading each cast.

e By cast range: Enter range. If user header information is to be added, Seaterm232 prompts for it
before uploading each cast.

e By scan range: Enter range. Useful when data is not arranged in casts or only part of a cast is desired.

e Single cast: Enter cast number.

Upload file: After Seaterm232 completes the upload to the . XML file, it automatically

converts to a .hex file, which is compatible with Seasave and SBE Data Processing.

(XML is a language that is both human- and computer-readable. Software can recognize data fields more easily in XML.
For example, the 19p/us V2 GetCD status command outputs ‘<PumpDelay>40</PumpDelay>’ to define the pump
delay; there is an opening and closing tag, so there is no ambiguity on the value, and the line location in the response does
not affect data readability. In contrast, the DS command outputs ‘pump delay = 40 sec’ on a line with other
information; if Sea-Bird changes the location of that line within the response, any software reading the response would
have to be updated to find the new location.)

Note on Calibration Coefficients: The . XML file and .hex file contain raw data — frequencies and voltages
from the sensors. Calibration coefficients are applied in post-processing, using the instrument configuration
(.con or .xmlcon) file, to convert the output to engineering units (°C, S/m, etc.). The 19plus V2 can also
output real-time data in engineering units, using the calibration coefficients programmed into the
instrument; these do not affect the raw data that is uploaded from memory.
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Data File Headers

Header Information
|
Ugload Diata Finaces Fam |
Ll [y mreermrr——] |
* User defined form B
+ Prompt for header info e ——
— A form with user-entered FRStI kS Rl e rave
prompts (shown in dialog :::::
box) is presented during O EE—
upload of each data file e
» Include default header e
— Places the same user- B

entered header (shown in
dialog box) in all data files

+ Don’tinclude header

Now we are looking at the Header Form tab from the dialog box shown in the previous
slide. User headers may be placed in uploaded data files, to provide more details about

the conditions of the cast.

o [f Prompt for Header Information is selected, the prompts are used to guide the user’s

file entries as each cast is uploaded.

o [f Include default header is selected, these are the only entries that will be added to

each file’s header; the default entries should reflect more complete information.
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Activity: Transfer Data from CTD to Computer

1. Turn off the magnetic switch if you have not already done so. You must stop logging
data before you upload data.

2. Click Start / Programs / Sea-Bird / SeatermV2 (not Seaterm!).
3. In SeatermV2: select SBE 19plus V2 in Instruments menu. Seaterm232 appears.

4. In Seaterm232, click Upload menu.
A. In Save As dialog box: save the data in your C:\Data folder with name intrec
(i.e., C:\Data\intrec.xml), and click Save.
B. In Upload Data dialog box: select A/l data as a single file, make other selections
as desired, and click Upload.

5. Look in C:\Data. You should see 2 files: intrec.xml and intrec.hex. Seaterm232
automatically converted the uploaded data in intrec.xml into a .hex file, which is
compatible with Seasave and SBE Data Processing.

Note:

e Seaterm232 provides a default file name in the Save As dialog box, which includes
the instrument type, instrument serial number, year, month, and day. In this activity,
we are not using the default file name, but in a real deployment you may find it
useful.
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Seaterm232: Capturing ASCII Data

SBE _
- Capturing Data
While in Seaterm V2

* Capture capability allows all
information coming from instrument
to be recorded to a file

— User names the file and selects it:

* Screen display and file recc
slow on some compute

droppad chnara

The capture capability allows Seaterm232 to place all characters received into a file. This
is useful for testing instruments, performing diagnostics, or in some cases recording real-
time data. Note that there is no testing of data integrity and the act of displaying the
characters on the screen while they are being written to a file may cause some characters

to be lost.
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Seasave: Setup for Real-Time Data Acquisition

SBE Profiling Setup and
Data Acquisition using Seasav

* Set up Seasave for real-time
data acquisition
— SBE 9plus/11plus
— SBE 25, 25plus
— SBE 19, 19plus. and
— SBE 49
* Enumerate
during

Next, we are going to discuss Seasave, an application that collects real-time data and
saves it to a file. We will learn how to set up Seasave and what files are created in the

process of data collection.
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Seasave: Instrument Configuration

8BE Rcal-Time Data Acquisition
using Seasave

* Seasave requires instrument confi
— What kind of instrumentbeing us
— How many sensors are enabl

Without this information Seasave is not able to properly process the data stream that is
received from an instrument. This is the template for all communications and

data processing.
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Seasave: .con or .xmlcon File

SBE
=t

Setup Parameters Stored in
Configuration (.con or .xmlcon) File

* Configuration data is stored in a file
(for example, default file is seasoft.con)

= In addition, calibration coefficients are stored in
this file

— Coefficients can also be programmed into ins
but configuration file will always override
in instrument

* You may edit .con or .xmlcon file

— Double click on .con or .xm

— Edit using Seasave or SBE
(discussed later)

Sea-Bird supplies a configuration file with each new or recalibrated instrument, on a CD
shipped with the instrument. The configuration file defines what sensors are integrated with
the CTD, what channels are used by those sensors, sensor calibration coefficients, and
sampling rate. The configuration file must match the instrument and contain current
calibration coefficients. If you make changes in the field (for example, replace an old
transmissometer with a new one, or add or remove a sensor), YOU MUST UPDATE THE
CONFIGURATION FILE!!

e Along with changing the configuration file, you must update the setup in the
instrument. Remember commands we sent to the 19p/us V2 to disable auxiliary
sensor channels (Volt0O=N, etc.)? If you now want to connect an auxiliary sensor
to one of those channels, you must enable the channel in the CTD, as well as
update the configuration file to include the new sensor. If you do not enable the
channel in the instrument, you will not get any data from the channel.

The most common customer problem is mistakes in the configuration file. All Sea-Bird

profiling instruments produce a coded data file. The information to decode this file is found
in the configuration file. The configuration file allows one application to service many
instrument types.

e 1In 2009, Version 7.20a of Seasave and SBE Data Processing introduced the
xmlcon file, written in XML format. The software allows you to open a .con or
.xmlcon file, and to save the configuration to a .con or .xmlcon file. We’ll use
.con files for some exercises in the class, but .xmlcon files provide the same
results.
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Seasave: Selecting a Configuration (.con or .xmicon) File

SBE Instrument Configuration
RLLLIZXL . .
Window in Seasave

Conligare Iaputs. - C:Dacuments and Settings s e, SLAIFDY Dscomnis ... X

It Carfiguinn | Gasa Posts | 'Wostes Sapies | TCPAP Pomg | Macslwsous | Pusp Cosnol |

—Oow | _ Case | ety |

Configarssan file apened Fplusiestcen
instrument type W1 pluefii Fpiws: CT0

Frequency channcls suppresscd &

WVeltage wards suppiessed L)

Dicek urit o¢ SEARAM SBEVjphus Flimmade Versban 3= 5.0

REZRC
1

Click the Configure Inputs menu to get the Configure Inputs dialog box; the first tab is
the Instrument Configuration tab. From the Instrument Configuration tab, you can open

and examine an existing .con or .xmlcon file, or create a new .con or .xmlcon file.
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Seasave: Configuration (.con or .xmicon) File Contents

SBE o .
weeecees Examining the Configuration File
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The configuration (.con or .xmlcon) file contains information about your instrument configuration
and the calibration coefficients for your sensors. For example, you can suppress unused frequency
channels; many 9plus CTDs only have one temperature and one conductivity sensor. Suppressing
2 frequency channels allows you to collect data from the 9plus without 2 frequency channels that
will always be zero. Similarly, you can suppress unused voltage channels in pairs (shown as
voltage words). You must suppress pairs because of constraints on the binary data format that
comes from the 9plus. For example, if you have 1 temperature sensor, 1 conductivity sensor, a
fluorometer, and an SBE 43 dissolved oxygen sensor, you can suppress 2 frequency channels and
3 voltage words, saving 14 bytes per data scan.

The configuration file also has a selection of computer interface, RS-232 or IEEE-488. If your
computer is equipped with an IEEE-488 board, you may select IEEE-488. The IEEE-488
communication protocol is faster than the serial port and was more commonly used when computers
were slower than those available today.

The 11plus can average incoming scans and present the result to your computer. This will also
reduce the file space needed to store your data. However, modern computers have large
memories, and the loss of resolution in your CTD data makes averaging any more than 2 scans
unattractive for most applications.

You may plug a light meter into the 11p/us and include Surface PAR (photosynthetically active
radiation) in your data stream. This is useful for determining percent available PAR as your CTD
equipped with a PAR sensor descends into the darkness.

Time and position may be added to the data scans as well. The Scan time added check box causes
Seasave to append your computer system time to each scan and the NMEA position check box
appends a Latitude and Longitude from a GPS receiver that is transmitting NMEA message 0183.

Each data channel can then be assigned a sensor.
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Activity: Create Configuration File
1. Click Start / Programs / Sea-Bird / SeasaveV7 (not Seasave-Win32!).

2. In Seasave V7, open and modify new instrument configuration:
A. Click Configure Inputs menu.
B. On Instrument Configuration tab, click Open.
C. Navigate to the Data folder on your hard drive, and select 7402.xmlcon.
Click Open.
D. On Instrument Configuration tab, click Modify.
E. Make or verify the following selections in the Configuration dialog box:

Select: Discussion

Pressure sensor type -- Must match factory setting in
Strain Gauge 19plus V2 - see DS response.
External voltage channels — 0 Must match voltage sensor

enabling/disabling in 19plus V2 (Volt0=,
Voltl=, etc.) - see DS response.

Mode — Profile Must match mode in 19plus V2 (MP) - see
DS response.

Serial RS-232C sensor — None Must match auxiliary sensor enabling /
disabling in 19plus V2 - see DS response.

Scans to average — 1 Must match number of scans to average in

19plus V2 (NAvg=) - see DS response.

NMEA data added — not checked

Surface PAR voltage added — not
checked

Scan time added — not checked

In the Sensor list, click Temperature, and click the Modify button. In the dialog
that pops up: verify that the calibration coefficients match the Temperature
calibration sheet and verify that the slope is 1.0 and offset is 0.0. Make any
necessary changes, and click OK.

In the Sensor list, click Conductivity, and click the Modify button. In the dialog
that pops up: verify that the calibration coefficients match the Conductivity
calibration sheet and verify that the slope is 1.0 and offset is 0.0. Make any
necessary changes, and click OK.

In the Sensor list, click Pressure, Strain Gauge, and click the Modify button. In
the dialog that pops up: verify that the calibration coefficients match the Pressure
calibration sheet and verify that the offset is 0.0. Make any necessary changes,
and click OK.

F. In the Configuration dialog box, click Save As and save your .xmlcon file in
C:\Data with file name test (i.e., C:\Data\test.xmlcon).
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Seasave: Default Display

sne Default Display for Seasave

tings'dbresko\My Document s\ Testing) Seas ave-NEW| Seasave jss =lolx
ol

..........

The slide above has all three data windows visible. The top left window is a fixed display

and the bottom left window is a scrolling display. The right window is a multi-axis plot.
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Seasave: Displaying Archived Data

SBE .@chived Data Dialog g

File | Insirument Corfrprsiun | Hesde |

Dot [ Dt o W] e Select Diata Fls |
[E Dot b eedole PEEE 1 B et e

Inztrumert Cortrguation: | con or i) Hle [use Instrument Configraaticr: ta 12 mak.n thanget)
Dt Mochae TR | gl Miaemi comy

Humbes of scng b s et of slaet 7]

¥ Faad o ind of Hs:

Blumbes of scara by read
Bumbe of s b thip betweer computptions [
Dk plaback rabe [secondsicant [oom

I [Envatis cutpeta welectiad in Confgune Cutpits

Repot | Help | St | Exit | Caneel |

In the Archived Data menu, select Start to get the dialog box shown above.

You have the option of skipping data scans at the beginning of the file; this allows you to
skip scans collected while the instrument was on deck and going into the water. There is
also the option to skip scans when displaying the data; for very long casts this allows you
to decimate the data. You can skip 1 or more seconds between scans displayed. You can
play back the data at the same rate it was acquired, or you can play it back really fast (set

Data playback rate to 0) to generate a plot quickly.

If desired, you can Enable outputs selected in Configure Outputs, such as outputs to a
serial port, TCP/IP port, shared file, or SBE 14 Remote Display. If enabled, the archived
data will be written to / sent to those devices / files as if real-time data was being
collected at the designated data playback rate. We’ll talk more about Configure Outputs

in a few minutes.
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Activity: Display Bench Cast in Seasave

1. Click Start / Programs / Sea-Bird / SeasaveV7.

2. Select configuration (.xmlcon) file you created:

A. Click Configure Inputs.

B. On Instrument Configuration tab, click Open. In dialog box, select .xmlcon file
(test.xmlcon) and click Open.

C. Click OK.

3. Setup display windows to show time and temperature:

A.

C.

Right click on the plot display -~ Modify
(or, select Display menu -> Add New Plot Display Window)

On Plot Setup tab

Set Plot type to Single Y — Multiple X, and Number of Axes to 2.

On Y axis tab

Click Select Variable button, select Time, Elapsed -> seconds, click OK.

Set Scale Minimum to 0 and Maximum to 600.

On X-Axis 1 tab

Click Select Variable button, select Temperature -> ITS-90 -> deg C, click OK.
Set Scale Minimum to 20 and Maximum to 25.

Click OK.

Right click on the scrolled display -> Modify
(or, select Display menu -> Add New Scrolled Display Window)

Click Delete All.

With Ist row in the table highlighted, double click Time, Elapsed -> seconds.

With 2nd row in the table highlighted, double click Temperature -> ITS-90 -> deg C.
Set Digits (right of decimal place) to 0 for time, 3 for temperature.

Click OK.

If desired, set up the fixed display. The method is the same as for the scrolled display.

4. Click Archived Data, Start

A. Select .hex data file uploaded from memory (C:\Data\intrec.hex).

B.

C.

D

Select .con configuration file you created (C:\Data\test.xmlcon).

Set number of scans to skip over at start to 0.

. Click Start.



Module 2: Setup and Acquiring Data 25

Seasave: Configuring Seasave

SBE Things to Configure for
tecccacs > .
Real-Time Data Collection

Configure Inputs
»  Instrument configuration (con or xmlcon file) — discussed already
v Serial ports — can setup in Configure Inputs or Configure
* Water szmpler

+ TCPTP ports — can setup m Configure Inputs or
+  Miscellaneous

+  Pump control (SBE 9pfus with pump control

We’ll talk about most of these briefly.
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Seasave: Configuring Serial Ports

SBE Serial Ports
RELELLLR,
. Defite up to5 ports:
i i Ingiumert Configuraion Sei8lPots | Water Sanpler | TCPAP Pers | Miscallznsaus | Pump Corel |
— Communicate with CTD 7D S
el COM part oMt | Dot for SBE ST Iphu CTD wih
(required) Badide  [rzm | g;ﬁ;‘ﬁ'“ﬂf
_ e : basti [y <] Paiyatore
Communicate with water = i 5 e
sampler and/or CTD for pump | .. susigwss st sssran
control (9plus must have pump B e b sy i 2 el
control option) et [ E
i Sanizl Diata Ourput Sevial Port
— Output data to serial port R o sl e e e
Baud ale 9500 | Conliars Oulputs
— Output data to SBE 14 Remote | == Bl
i Stap bis - Pan T
Dlsplay ‘::NF il Dn; Sietial Port J - :
i Inpu,t data from NMEA devi(_‘,e :n;:&t?&&:siwﬂdaaInSEENmnlzdnjkjlsi!mjnnSEENRa‘d?[hdayldz
connected to PC el S =
HMEA Seiid Pt
. = COM part [ ] M Tl :Ev?
Define in Configure Inputs or — o EEEEIR
Configure Outputs
Aeport | Help 0K Cancel

We’ll start by looking at each tab in Configure Inputs.

Entries for CTD Serial Port are always required. The other entries are ignored if the

applicable input or output is not enabled.

CTD Serial Port

e For the SBE 11pl/us Deck Unit, this is the COM port connected to the SBE 11
Interface connector.

e For the SBE 33 or 36 Deck Unit, this is the COM port connected to the Serial
Data connector

e If you’re not using a Deck Unit, this is the COM port connected to the CTD.

Water Sampler / 911 Pump Control Serial Port

e For the SBE 11plus Deck Unit, this is the COM port connected to the Modem
Channel connector.

e For the SBE 33 Deck Unit, this is the COM port connected to the Carousel Data
connector.

NMEA Serial Port — Seasave can acquire data from a NMEA device connected directly to

your PC (instead of to a Sea-Bird deck unit or interface box).

Serial Ports can be defined in Configure Inputs or in Configure Outputs — changes you

make in one dialog box are automatically shown in the other.
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Seasave: Configuring Water Sampling

SB
SRk Real-Time Water Sampling

x|

Instrume: Configursion | Sedal Pots Woler Sampks | TCPAP Pon: | Mizcalaneous | Pump Cornal

¢ Water sampler
configuration
— Type: SBE 32 Carousel,
SBE 55 ECO, s
GO 1015, GO 1016 P T
» Bottle closure protocol
— Sequential
— User Input
— Table Driven
— Auto Fire
« Firing bottles from a
remote computer

ek samplet type: SBE Corounel v|

alpoe for water sampler operabon on the Seril Pors tab

There are several choices for bottle closure protocols:

e Sequential — When commanded to fire, bottles are fired in order of position (1, 2,
3, etc.).

e User Input - When commanded to fire, Seasave prompts you to select which
bottle to fire.

e Table Driven — When commanded to fire, bottles are fired in order pre-defined by
the user-input table (click Bottle Positions for Table Driven button to input the
bottle positions).

e Auto Fire — Fire bottles automatically at user-input, pre-defined pressures or
depth, on upcast (click Auto-Fire Pressures & Positions button to input the
parameters).

Auto Fire Notes:
1. Seasave allows manual firing of some bottles along with auto firing of other
bottles, referred to as mixed mode firing.
2. Seasave allows auto fire on downcast with the use of a command line
parameter, -autofireondowncast.
Don’t forget to select the desired COM port for communication with the water sampler
on the Serial Ports tab!

If you enable remote firing, you can control bottle closures from a remote computer
through TCP/IP ports, instead of as defined by the Firing Sequence.
e Sea-Bird provides a software program, Seasave Remote, to display data on the
remote computer and to fire bottles from the remote computer.
Don’t forget to select the desired TCP/IP ports for communication with the water sampler
on the TCP/IP Ports tab!
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Seasave: Configuring TCP/IP Ports

SBE
eTrTTLI,

networks

water sampler

— Output data to

* Connect hostsover

— Communicate with

TCP/IP Ports

Insbumerd Configuastion | SerialPuats | Waler Sangles TIPAP Pt | Mcollarecus | Prurg Coriral

Prots bon commrmrmc g veth rewris bomle fare) Cherd
Hot appbcable unbers T rabie sermote fare]’ 6 sshected on w.aies Sasgles tab
i Conbgaminguts

Racast commasndi e 4167 fsEr
TCP/IP port Sand bt efok 4G e
- Frets bon priblibareg 4als Io. rercts cherd
" Dl R e e
Configure Inputs or oo Vot 516 =
Configure Outputs B e

Canfigern Inpuls - & \scuments and Se1tings\db resks, SEARIED Wy Bscumeniss. . [5

TCP/IP (Transmission Control Protocol / Internet Protocol) is a set of communications
protocols used for the Internet and other similar networks. Transmission of Seasave data

via TCP/IP allows you to view real-time data and to fire water sampler bottles at a remote

computer on the ship.

Entries for ports are ignored if the applicable input or output is not enabled.

TCP/IP Ports can be defined in Configure Inputs or in Configure Outputs — changes you

make in one dialog box are automatically shown in the other.
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Seasave: Defining Miscellaneous Parameters

A Miscellaneous
Configure Inputs - C:\Documents and Settings\dbroskoMipplication DatatSea Bir... [
Instrument Configueation | Sesisl Pons | Watsr Sampler | TCPAP Prats - Miscellaneous | Pump Corvrel
¢ These parameters Thistab corfigues miscelanenus datafor caculations
Note: Values entered only affect indicated edoulations:
are needed to et v Sandvety
" Lakitude when NMEA snct avalable [0
Calcuiate SpeCIfic Average Sound Velooty Plume Anamaly
. Miim pessure (bl [20 ThetaB O
VaI‘lab les Miim sariylpsul [ | SeiyE C—
x Pressue windowsize [db] [0 | ThetaZ / Salnip2 T
« Entries are used T e e o e e
only if outputting Poteil Tergeahs sy

1 3 N T N L v
associated variable

to display window,

Oupgen
‘Window size [s] I

¥ Apely Tau camecton

shared file, remote T il
. Descent and Accetion
device, TCP/IP port, Woimasll [ o~
etc.
Repont | Help | oK | Cancel

The Miscellaneous tab defines parameters required for output of specific variables. These
entries are used only if you are outputting the associated variable to a display window,
shared file, remote device, TCP/IP port, etc. For example, if you do not select Oxygen as
an output variable for a display window or on any tab in the Configure Outputs dialog

box, Seasave ignores the value entered here for Oxygen window size.
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Seasave: Configuring Serial Data Output

SRAEEER, Serlal Data Olltput
(Configure Dutputs - C:\Pragram Files\Sea-Bird\SeasaveV7\Seasay x|
SBE 11phss Alms | SBE 14 Remote Displyy | PCAlams | HesderFom | Disgnostcs |
Serial Data Out | SerislPorts | SharedFileDut | Mask Variables | TCPAPOut | TCPAP Pt
* Selected text data
Can be Sent from Select the serial port for zerial data output on the Serial Ports tab.
Compllter runnmg ¥ Output data to senial poct
I %ML format
Seasave to another e etanioies [T
computer, in ASCII 4 i e i bt =
) 1| Pressue, Digiquarz 2] 4
or in XML format 2 | saiy Psul s
3 | Temperalure 7590 deg C] 5
4
|
3
7
JE ]| =
Select Vaisbles
Report Help 0K Cancel

Now let’s look at each tab in Configure Outputs.

An ASCII stream of data can be sent out via a spare serial port on your computer. The
data scan contains parameters that you have selected, displayed to the precision you have

set.

If you select XML format, data is output in XML instead of in ASCII.

Don’t forget to select the desired COM port for serial data output on the Serial Ports tab!
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Seasave: Configuring Shared File Output

SBE  Shared File Output

Configure Outputs - C:\Program Files\Sea-Bird\SeasaveT\Sea X

SBE 11phs Alarme | SBE 14Remcte Display | PCAlam: | HeaderFam | Diagnostics
SeialData Dut | SedslPots  Shared Fie Oul | Mark Varisbles | TCPAPOW | TEPAP Pasts

¢ Selected text data e
™ ML format frequired for Seazave Remate]
can be sentto a ‘mm ool |
file, in ASCII or N
R Seconds betwesnupdzes [Too0
in XML format

4 Wariable Name [unil] Digits | =
1| Pressure, Shian Gauge [dbl 4
2 | Saliity [PSU] 5
3 | Temperature (11550, deg C] 5

=
Seiect Varistle:

Report Help 0K Cancel

An ASCII stream of data can be sent out to a shared file on a network. The data scan

contains parameters that you have selected, displayed to the precision you have set.

If you select XML format, data is output in XML instead of in ASCII.

e Sea-Bird provides a software program, Seasave Remote, to display data on a
remote computer and to fire bottles from a remote computer. You must select

XML format if planning to use Seasave Remote to view data on a remote
computer.



32 Module 2: Setup and Acquiring Data

Seasave: Configuring Mark Variables

SBE Mark Variable Selection

[Configure Dutputs - C:\Program Files\Sea-Bird\Seasave¥ T\Seasay x|

SBE 1phis Alaims | SBE 14RemoteDisplay | PCAsms | HesdsrFom | Disgnostics
Sedil Data Ot | SenalPorts | Shawed Fie Out  Mark Varisbles | TCPAP Out | TCPAIP Parts

* Mark variables are
placed onto real-time
plot when Mark Scan
1s clicked

— Used to annotate plot
at points of interest

==

~

| Waniable Name [urt] | Dighs | =
| Presaure, Strain Gauge (db] L]
| 5

5

ity [PSU)
enpesaiune 17590, deg €]

w3

|@|@| =«

@]~

elect Vanables

»

Mark Scan Control x|

#Marks: 0

Mark Variables annotate a real-time plot with operator-chosen parameters. When Mark
Scan is clicked, a line is placed across the plot and the requested variables are written on
the line. A file is also created with a .mrk extension. This file contains a line for each

mark with the selected mark variables.
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Seasave: Configuring TCP/IP Output

+ Selected text data
can be sent from
computer running
Seasave to another
location on
network, in ASCII
orin XML format

SBE TCP/IP Output

=

FHE ViphnAlwms | SHE M PpmctnDigley | PUalwme | HosdeFom | Dugross |

SenlDataut | SenslPots | ShaedFlelut | Mab vaiaties  TCPAP O | TCPAP Poti

Sebect e TOPAP pirts on e TOPAP Posts bah
e ity

' Dutgest e o 12 sockst wegy TCPAP

[ 8, wwoppe ard sefings

e betwener rw (ks Upedaie W
Corvomied dats

' Dutput corvered dat o ket using TCRAR.
2, lomal loused or Seasarve Femoie]

Variable hle frd]
1 | Praesue, Shan G ]

2 | Salnty [PSU]

3 Tempeesture 15-50. dog O

ASCII data (raw and/or converted data) can be sent out using the TCP/IP ports. For

converted data, the data scans contain parameters that you have selected, displayed to the

precision you have set.

If you select XML format, data is output in XML instead of in ASCII.

e Sea-Bird provides a software program, Seasave Remote, to display data on a
remote computer and to fire bottles from a remote computer. You must select
converted data and XML format if planning to use Seasave Remote to view

data on a remote computer.

Don’t forget to select the desired TCP/IP port for TCP/IP output on the TCP/IP Ports tab!
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Seasave: Configuring SBE 11plus Alarms

SBE  SBE 11plus Alarms

x|
Serial DataOut | SerialPots | SharedFie Out | Mark Variables | TCPAP Out | TCPAP Pods |
SBE Vg Alams | SBE 14RemoleDisplay | PCAlsws | Header Fom | Diogrostics |

e Alarm (11plus makes
an ugly noise!)

I Enable minimum peessure slsm

w PI'GSSHI'G i Scund slsm when pressue s less than [deckaid] [0
s - ¥ Enable masimum pressure alam
minimuin and/or Sound slan when piessue is greater than (decbais) [iood
maximum I¥ Enabls alimeter slam
. Absim st point [etees) [
— Altimeter e -

Minirnrn pressure 1o enable slsrm [decibiers) £
— Bottom contact -

Alarm foe & bottom contact switch on SBE Splus i automabcally

d

Switch (no Setl,lp enabled Mo sehup is require
required)

Report

The SBE 11plus Deck Unit has an alarm that can be set up to operate based on minimum

pressure, maximum pressure, data from an altimeter, and/or data from a bottom contact

switch.

The alarm sounds based on minimum pressure, providing a warning that the CTD
is nearing the surface.

The alarm sounds based on maximum pressure, providing a warning that the CTD
is deeper than desired.

The alarm sounds based on the output from an altimeter integrated with the 9plus
CTD, providing a warning that the CTD is nearing the bottom. This alarm
requires a set point (the height above the bottom where it sounds), a hysteresis
value (keeps it from going on...off...on...off...on... as the boat rocks), and a
minimum pressure to enable (to keep spurious data from setting off the alarm, like
when the instrument package goes into the water).

The alarm also sounds based on the output from a bottom contact switch
integrated with the 9plus CTD, providing a warning that the CTD is nearing the
bottom. No setup is required for the alarm to operate based on bottom contact

switch data.
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Seasave: Configuring SBE 14 Remote Display

B!EEBSME SBE 14 Remote Display

Jceotioire ot - i\Progeam ke Ses s Semsave YT SRR

* Remotedisplay
variables are
transmitted to SBE 14
in a remote location

— alarm based on
pressure, altimeter,
and/or bottom contact
switch data

|
Sosai Diata Ot | Semi Procts | Shared Fila Dt | Bk Viariobles | TCPAP Dut | TCPAP Posis |
SHE Viphw Aty SBE D Romote Dy | PCalwms | HesdeFom | Disgrosscr |

7 Ser data 3 SBE 14 semaie display
et the el port bor S 14 Flamote Dvaplay on the Send Poms tab.

Rimmats ipliy SEE 0 [Doper, -

[ |
Spconds Bebreen updates  [1

7 Enbie e presias slam
Seurd sl whon pesture iz buts e bdecbars] [

[ Enabi masrmum goessus s
Eaurel sl ven prestuse  greale han ecbars] 7710

¥ Ensbie shmster o

ti yel g praten] [
B et Pt ] [
Hrwrs fren v enabie alen idockrt ] El

¥ Enabiis boftom contact iitch alarm

The SBE 14 remote display receives pressure, depth, and/or altimeter data and displays it

on a large, liquid-crystal display. The SBE 14 may be placed anywhere it is useful, for
example: in the winch dog house, in the wet lab, on the bridge, or in the chief scientist’s

stateroom to name just a few. The SBE 14 also has an audible alarm that may be

triggered by minimum pressure, maximum pressure, altimeter data, and/or bottom contact

switch data.

Setup of the alarm parameters is similar to that for an SBE 11p/us with one exception. If

you want an alarm based on bottom contact switch data, you must enable it on this tab.

Don’t forget to select the desired COM port for remote display output on the Serial Ports

tab!
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Cabling a Remote Display

SBE ‘ '
$4644%%¢ Remote Display Cabling and

Communication

CTD/ SID & SBE 14
Deck Unit Remote Display

Water Sampler
Channel
(if applicable)

OR when using SB

SBE 11plus
Deck
Unit

Remote Display

The SBE 14 remote display can be cabled to your system in one of two ways:

e (Connected to one of the com ports on your PC (applicable to use of the SBE 14
with any of our CTDs/Deck Units, including the SBE 11plus), or

e Connected directly to the SBE 11plus — If connected this way, setup of the

Remote Display is not done in Seasave; see the 11p/us manual.

Note that the deck unit requires either a com port or a GPIB port (GPIB port only
available for 11plus), and the water sampler requires a com port. If the remote display is

connected to the computer, it requires an additional com port.
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Seasave: Configuring PC Alarms

SBE PC Alarms

Configure Dutputs - C:\Program Files\Sea-Bird\Seasave!

|

Serial Data Out | Serial Posts | ShavedFie Out | Mark Variables | TCPAPOut | TCPAP Ports |
SBE 1lpius Alams | SBE 14 Remote Display  PIC Alarms | Header Form | Diagnostics |

* Setup alarms in
your Computer B e r e et

Sound sl when peoseuss s less then [decbars) — [20

— alarm based on

¥ Enable masioum pressure i

pressure, Sound dlam when pressure s greater then [decibars] [T000
altimeter, and/or Pk et

Alarm set point (meters) I
bottom contact FE A :
switch data Minian pressure 1o snable alamn (decbass] ET—

[¥ Enable bottom contact switch slaim ‘
Tone for alaims: ‘

TestAlam |  PCintemal speaker (¢ PC sound card

You can also set up an audible alarm in your computer that may be triggered by

minimum pressure, maximum pressure, altimeter data, and/or bottom contact switch data.

Setup of the alarm parameters is similar to that for the SBE 14 Remote Display.

After you enable one or more alarms on this tab, you can enable a visual alarm, in

addition to the sound alarm (in the Display menu, select Alarms).
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Seasave: Configuring Cast Headers

SBE Cast Headers

Configure Outputs - C:\Program Files\Sea-Bird\Seasave¥T\Seasavep x|

Seri Data Out | Seiial Ports | SharedFile Dut | Mark Vaisbles | TCPAPOW | TCPAP Pors
SBE 11pis dlams | S8E 14 RemoieOispkoy | PCAloms  HeaderFom | Diognostics

¢ Header form and
Header Choice  [Bromen for Heades Information =]
prompts Ptk 11 [
— Information that is Pongtle ks H 02 S
appended to e
v Promgh ot 804 e
beginning of data Pore o 05 [
saved to file Froneior e 06
— Operator may select et
. . Fromgi for e 208 |
pl'Ol'-I'lp ppr p hnwlnri’ekﬂﬂ]
to his or her work P forlee 10
Promgt for e 811 |
Piumlurl'nek‘lZ]

User headers allow the CTD operator to add annotation to the data file. This can take the
form of an operator filled out table or a set of default text. The header form may be

skipped altogether if desired.
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Seasave: Saving Your Setup

SBE
LT,

.psa extension

» Each display setup
in a file with a n.
a .dsa extensi

Setup files are handy for different instrument types or for pre-deployment instrument
checkout vs. deployment display. For example, you might use fixed display or scrolled
display for pre-deployment check out and then switch to a full screen plot for the cast.

Saving Your Setup

* Data collection parameters and displa
setup parameters may be saved in
with a name of your choosi
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Seasave: Acquiring Real-Time Data

SBE  Acquiring Real-Time Data

Dista Aschivireg Dipisces
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Instaarant conigunation [ immeon of con fls: o changs sslsct Conbgun lnputs]

|C:A\Dgta’ M okt NS BIE 1 Sphss i com

Conbigze Inguts | Corfiges Dulputs |

Timeit in 1econds o stamp [i0
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st | Em Cancel

Click the Real-Time Data menu to get the Start Real-Time Data Acquisition dialog box.

Acquiring real-time data requires the operator to select a configuration (.con or .xmlcon)
file, and decide whether or not to store data to a file and what the name of the file should
be. Clicking Start initializes the CTD/Deck Unit, sends operator choices regarding

channel suppression and averaging, and begins displaying data.
Looking at a few of the choices in the dialog box:

e Begin archiving data when ‘Start Archiving’ command is sent — This feature is useful
for not saving to a file the data that is associated with deploying the CTD and soaking
it near the surface for a few minutes. If you make this selection, when you click the
Start button a dialog box with a Start Archiving button appears. Click the Start
Archiving button when you are ready to begin saving data to a file (for example,
when you have finished soaking). Alternatively, if you don’t enable this feature, you
can remove the scans associated with the surface soak in post-processing.

e Timeout in seconds at startup — This is the maximum amount of time before the first
data scan is received from the CTD; Seasave shuts down if a scan is not received
within this time. Leave yourself enough time to turn on the magnetic switch.

Note: Don’t forget to configure the Com port(s) in Configure Inputs or Configure

Outputs before you click Start!
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Seasave: File Types

SBE
LT,

Always

* Data file, .hex (ASCII representation of binary)
» Header file, .Adr

* Configuration file, .con or .xmlcon
— instrument configuration for cast of matching file name

Depends on Setup
* Mark file, .mrk

* Bottle file, .51

* Navigation file, .nav

All these files have the s
but different extensio:

What Files Does Seasave Create?

If you archive data to a file name of MyFile, Seasave creates the following files:

Always:

Depends on Setup:

MyFile.hex has an ASCII (text) representation of binary data in hexadecimal
format plus the header in ASCII (text) at the beginning of the file.

MyFile.hdr has the header information only, in ASCII.

MyFile.con or MyFile.xmlcon has the instrument configuration and calibration

coefficients (copied from the input instrument configuration file).

MyFile.mrk has data scans with the chosen mark file variables.

MpyFile.bl has scans that were collected when the water sampler bottle closure

confirm was received.

MyFile.nav has navigational information collected during the cast.

Note: Older versions (<6.0) of Seasave created a binary data file (.dat) instead of a .hex
file during SBE 911plus data acquisition. MyFile.dat had binary data plus the header in
ASCII (text) at the beginning of the file. The rest of the output files were the same as the
current version of Seasave.
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Seasave: Header Files

SBE
(ATTETT
Header Files: .hdr
* Lines beginning with stars (*) mean:

— * have information from raw data
— ** have user-input header i

Here is a sample .hdr file for a 19plus V2:

* Sea-Bird SBE 19plus V2 Data File:

* FileName = C:\Documents and Settings\dbresko.SEABIRD\My Documents\19plusV2test.hdr
* Software Version Seasave V 7.21a

* Temperature SN = 4022

* Conductivity SN = 4022

* System UpLoad Time = Dec 22 2010 09:24:52
* Real-Time Sample Interval = 0.2500 seconds
* System UTC = Dec 22 2010 17:24:52

** Ship: RV TestBath

** Cruise: test

** Station: Bellevue WA

*END*
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Seasave: Mark Files

SBE
JCT it
Mark Files: .mrk

* Contains 1 data scan for each time
Scan button is clicked (variables
Mark Variables tab of Confi

* Same file name as data

e:\hot-101\0008A001 .MRK:

Scan  Pressure

mark number 1, syst
44617 102

mark number 2,

52033
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Seasave: Bottle Data Files

SBE
JCT it
Bottle Data File: .5/

* Created when water sampling 1s enabled

* Contains bottle fire sequence number and
position, date and time, and beginning
ending scan number corresponding
1.5-second duration for each bo

 Data written to .bl file each ti
in data stream 1s set or
is received from wa

+ Same file name

Whenever a bottle confirmation is received by Seasave from either the confirm status bit
or via the modem port, a line is written to the output file with a .bl extension. This
contains the bottle firing sequence number, bottle position, date, time, and beginning and
ending scan number for the fired bottle. It is used in data processing to build up a larger

file of data parameters collected while the water sampler was being closed.

Note: A .bl file is not created if using the SBE 9plus / 11plus with a G.O. 1015 Rosette.
For this system, Seasave instead sets a bottle confirm bit in the data each time a bottle is
closed. The bottle confirm bit can also be used in data processing to build up a file of data

parameters collected while the water sampler was being closed.
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Using Internally Recording Instruments for
Real-Time Applications

ﬁ Real-Time Data With Internally
Recording Instruments

« SBE 19, 19plus, 19plus V2,25, or 23plus may be used for
real-time data; casts are recorded in instrument memory
on a computer by Seasave

* One method is to connect CTD directly to

— For 1600 m sea cables and low baud rates (
— SBE 19 requires optional optical isolati

* Anothermethod is to deploy CTD wi
SBE 33 Deck Unit and SBE 32
SBE 33 Deck Unit and SBE 5

— For 10,000 m sea

SBE 19s may be outfitted with high power cable drivers and optical isolation for
transmitting real-time data. The SBE 19plus, 19plus V2, 25, and 25plus come standard
with this equipment. With the addition of a Deck Unit and associated underwater

equipment listed above, the data telemetry is the same as discussed for the SBE 911plus.
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Instrument Preparation for Real-Time Data Collection

SBE  Instrument Preparation for
Real-Time Data Collection

* Check memory, clear if necessary
* Check batteries, replace if neces

+ Put instrument to sleep (QS)
— SBE 19 and 25 CTDs do

Unlike the SBE 19 and 25, the SBE 19plus, 19plus V2, and 25plus do not have to be

asleep when you move the magnetic switch to the On position.
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Water Sampling with Internally Recording Instruments

g@& Real-Time Data For Internal
Recording With Water Sampling

* Water sampling requires SBE 33 Carousel Deck
Unit and interface option in SBE 32 Carousel
Water Sampler

— Interface option in SBE 32 provides power
underwater package and telemetry simi

— Allows data transmission over 10

* Or, use SBE 33 Carousel
SBE 55 ECO Water S
SBE33/SBE32s

The SBE 19, 19plus, 19plus V2, 25, and 25plus can be equipped with water sampling
equipment. The SBE 33 Carousel Deck Unit and SBE 32 Carousel (or SBE 55 ECO)
provides power and telemetry for the CTD very similar to the 11plus / 9plus setup. In
addition to water sampling, this equipment allows data telemetry over 10 km of sea cable

and supplies more than enough power for the CTD and auxiliary sensors.
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Activity: Take a Bench Cast and Collect Real-Time Data

1. If Seaterm232 is still open, select Disconnect in Seaterm232’s Communications menu
to free up the COM port for communications with Seasave.

2. Click Start / Programs / Sea-Bird / SeasaveV7.
3. Check the display. Is it appropriate for conditions of the “cast™?

4. Click Configure Inputs.

A. Instrument Configuration: Open your test.con file.

B. Serial Ports: CTD Serial Port: COM port = port connected to CTD,
Baud Rate = 9600, Data bits = 8, Parity = None;

(communication parameters for other ports not applicable).

Water Sampler: Set Water sampler type to None.

Click OK.

o 0

5. Click Configure Outputs.
A. Disable all outputs (Serial Data Out, Shared File Out, etc.).
B. Click OK.

6. Select Real-Time Data -> Start.
A. Select Begin archiving data immediately.

B. Save data in C:\Data with file name realtime (C:\Data\realtime.hex).
C. Click Start.

7. Move SBE 19plus V2 switch to ON.
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Auxiliary Sensors

SBE
LA,

* CTD status
response (DS)
in SeatermV?2
indicated if
auxiliary sensor
channels are
enabled or

disabled

+ If channel is not
enabled, CTD will i
notsupplypower to i
SEfsor or acquire
data from sensor

B ey Poser Gt

i
5w

3 iuep pows
& Sundary poerer in (RIS

Sea-Bird CTDs can be configured with a wide range of auxiliary sensors. For example,
the SBE 19plus V2 has three 6-pin bulkhead connectors for voltage output (0-5 volt)
auxiliary sensors, each of which can accommodate two sensors (using a Y-cable). It also
has one 4-pin bulkhead connector for an RS-232 output sensor. The connectors provide

power to and acquire data from the auxiliary sensors.

Sea-Bird CTDs can accommodate almost any voltage output (0-5 volt) sensor whose response
can be described with a polynomial equation. However, the 19p/us V2 is currently limited to
one of the following RS-232 sensors: SBE 63 optical DO sensor; SBE 38 secondary
temperature sensor; WET Labs sensor (single, dual, or triple channel ECO sensor; WETStar; or
C-Star); Pro-Oceanus Gas Tension Device; Aanderaa Oxygen Optode 4330 or 4835.

Note: Several WET Labs sensors are available as either voltage or RS-232 sensors.

As mentioned in Module 1, if you purchase auxiliary sensors from Sea-Bird along with
the CTD, we handle the sensor integration — enabling the channel in the CTD, modifying
the configuration file to describe where the data falls within the data stream and provide
the calibration coefficients, and doing any required setup of the auxiliary sensor itself. If

you add or remove a sensor in the field, you must do this work yourself.
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Auxiliary Sensors: WET Labs ECO Example

SBE Adding Auxiliary Sensors:
WET Labs ECO-FL Example

* ECO-FL can be used for profiling or moorings
— Profiling — Open bio-wiper when power applied, keep it
sample and transmit data continuously
— Moored — Open bio-wiper when power applied,
transmit data, close bio-wiper; repeat
» Set up ECO for profiling in WET
software or a terminal pro

— %zet 0 (note spacebetween
— Spkt0 (note space between.
— Ssto (store settings n

We will run through one example of setting up a CTD for use with an auxiliary sensor,
using the WET Labs ECO-FL fluorometer sensor. Application Note 72 provides details

on the setup of this sensor.

The ECO can be used as a profiling sensor or a moored sensor. For this example, we will
be using the SBE 19plus V2 in profiling mode, so we must first plug the ECO directly
into the computer and set it up to work in profiling mode. We will do another example in

Module 11 on setting up the system for operating in moored mode.
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Auxiliary Sensors: WET Labs ECO Example

SBE Auxiliary Sensors:

WET Labs ECO-FL Example (ASV Setting Examples)

ECO Chlorophyll Fluorometer

ASY Value Scale Factor Range
4 26
2 13 0-60ug
1
Send following commandsto
LIt
%asvl, 2 or

ASYV is the Analog Scale Value. Single channel ECOs allow users to modify the range
of the analog signal output to:
e Encompass the full range of the sensor.

e Decrease the range, increasing resolution, by a factor of 2 or 4.

The factory default ASV is set to 4 (full scale).

The table above shows the ASVs and scale factors needed for your expected range of

values for Chlorophyll a for the ECO-FL.

While still connected directly to the ECO sensor, set the ASV.

Note: The ASV cannot be modified in dual-channel ECOs (such as ECO-FLNTU, which

has both fluorometer and turbidity channels) or triple-channel ECOs (such as the ECO

Triplet, which has a user-defined combination of fluorometer and scattering channels).
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Auxiliary Sensors: WET Labs ECO Example (continued)

SBE Auxiliary Sensors:
WET Labs ECO-FL Example

* Plug ECO into voltage channel 0 (can be any
channel) on 19p/us V2; connect CTD to computer

* Run SeatermV?2; send commands to 19plus V2
— Biowiper=y (provide enough time for bio-wiper to close
sending a status command)
— MP (profiling mode)
— Volt0=y (enable voltage channel 0}
— SetVoltType0=ECOFL (sensor tvpe on
— SetVoltSN0=12345 (serial number

— Send DS (verify setup)

As mentioned earlier, when enabling/disabling a parameter, y and 1 are equivalent, and n
and 0 are equivalent (i.e., Volt0=y and Volt0=1 both enable voltage channel 0). The

commands for enabling/disabling each voltage channel are Volt0= through Volt5=.

The SetVoltType0= and SetVoltSNO= commands record the user-input sensor types and
serial numbers, and are informational only; the GetHD status response displays these,
which may be useful for record keeping. The commands for each voltage channel are

SetVoltType0= through SetVoltTypeS= and SetVoltSN0= through SetVoltSN5=.

Note: For this example, we are using a voltage output version of the ECO-FL. It is also
available as an RS-232 sensor. If using the RS-232 version, the command to enable the
RS-232 channel in the 19p/us V2 is WetLabs=y. And the informational commands to
record the serial instrument type and serial number are SetSerialType= and

SetSerial SN=.
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Auxiliary Sensors: WET Labs ECO Example (continued)

SBE Auxiliary Sensors:
WET Labs ECO-FL Example

When done with the setup, the status (DS) response should look like this
{items not shown in bold may vary):

SeacatPlus V 2.5 SERIALNO. 4000 24 Jan 2011 14:02:13

vbatt = 10.1, vlith=8.9, ioper=161.9 ma, ipump = 20.8 ma, iextd1 =76.2 ma,
status = notlogging

number of scans to average =1

samples =0, free = 5881845 casts =0

maode = profile, minimum cond freq = 3500, pump delay =40
autorun = no, ignore magnetic switch = no

battery type = alkaline, battery cutoff = 7.5 volis
pressure sensar = strain gauge, range = 1000.0
SBE 38 = no, WETLABS = no, OPTCDE = no, 3B

Ext Volt 0 = yes, Ext Volt 1 =no
Ext Volt 2 = no, Ext Vielt 3 =no
Ext Volt 4 = no, Ext Volts = na
echo characters = yes
output format = raw HEX

When the setup is complete, the DS response should show mode = profile (the CTD will
operate in profiling mode) and Ext Volt0 = yes (you enabled voltage channel 0, so the
CTD will supply power to that channel and incorporate data from that channel into the
CTD data stream).

Additionally, because we set Biowiper=y, the response shows

wait 4 seconds for biowiper to close

before it measures the enabled external voltage currents.
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Auxiliary Sensors: WET Labs ECO Example (continued)

SBE Auxiliary Sensors:

WET Labs ECO-FL Example

» Set up configuration
(.xmlcon) file in
Seasave or SBE Data
Processing (which we
will talk about in a few

Eripuastuins e pmvont. b
Presiues semict bype [Srar G
Exorraal voltage channel. [} .:
wxda

Sl Fi5- 2200 seroy ™
Samls rirvl ineerd |

ep——

I~ WM& posiion detw added

minutes)

If using Seasave (real-time data acquisition), you must modify/create the configuration file before
deploying. Select / for External voltage channels. A/D voltage () appears in the table, labeled Free.
Double click to get a list of supported voltage sensors; click the + sign by Fluorometers, and select
WET Labs ECO-AFL/FL. A dialog box appears; enter calibration coefficients for the sensor.

What if you have multiple auxiliary sensors, and they are not using sequential channels (for
example, sensors plugged into channels 0 and 4)? In SeatermV2, enable channels 0 and 4 in the
CTD, so the CTD provides power to and receives data from those channels. In Seasave, select 2 for
External voltage channels. A/D voltage 0 and A/D voltage 1 then appear in the table. In the
configuration file, voltage 0 corresponds to the first auxiliary sensor voltage in the data stream, and
voltage 1 corresponds to the second.

If not doing real-time data acquisition (i.e., deploying on non-conducting cable, and uploading
data later), create/modify the configuration file when you run SBE Data Processing (post-

processing software). Seasave and SBE Data Processing use the same configuration file.

Note: For a dual-channel voltage-output ECO-FLNTU, you must enable two voltage channels in
both CTD and configuration file. For a Triplet (available only as a RS-232 sensor), you must enable
the RS-232 channel in the CTD (WetLabs=y) and select WET Labs as the RS-232 sensor in the
configuration file; the software automatically creates 3 RS-232 channels in the configuration file.
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Auxiliary Sensors: WET Labs ECO Example (continued)

SBE Auxiliary Sensors:
WET Labs ECO-FL Example (Calibration Sheet Example)

ECO Rhodamine Fluorometer Characterization Sheet

Date: X21/2010 SN FLRHRT-2040

Rhodamine concentration expressed in pph can be derived using the equation

Rhodamine (ppb) = Scale Facior * (Quiput - Dark Counts)

Anadey
Ansleg  Analeg Ranged

Bange 1 Range?  (defaui) Digital
falely 0045 0030V 50 counts
3 T pobey
452 452 492V 1E3ED colnts
=1} o8 08 mv 10 counts
Ambient temperature dunng charactenzation 2186¢T

Here is an example calibration sheet from WET Labs. This calibration sheet is for an ECO-FL
that measures Rhodamine; it shows the Dark Counts and Scale Factor to input in the Sea-Bird

configuration file.



56  Module 2: Setup and Acquiring Data

Auxiliary Sensors: WET Labs ECO Example (continued)

SBE Auxiliary Sensors:

WET Labs Example (Calibration Sheet Example)
FLNTU Characterization Sheet

Ciate: Juby X3, 2012 SN FLNTUS-ZTH

Chlorophyll Scale Factor

Ckcanpindl concentrshon expried i gl can be detved usng the egquston
CHL (1) = Scabe Facter x [Outpus - Dark Counts)

Ansog Dt
@ oarz v 43 counin
el L wahiien
2 - im v .
8 o

A ssaen

AL RAmp S g - = - Nephelometric Turbidity Unit (NTU) Scale Factor
Tarkackty unis sopressed in MTU cam ba derd wsing e equation
NTU = Scale Factor x (Output - Dark Counts)

] O

Dark Counts, 1= - B __sarm

v X 3000 o
mm MRy BO051 MTueet

P e I A0 e

Ranohion W 19 oo

These are calibration sheets for an ECO-FLNTU; one calibration sheet is for the fluorometer
(FL) channel while the other is for the turbidity (NTU) channel. As mentioned earlier, the
ECO-FLNTU is a dual-channel voltage-output instrument. You must enable two voltage

channels in both the CTD and configuration file when using this sensor.
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Auxiliary Sensors: WET Labs ECO Example (continued)

SBE Auxiliary Sensors:
ot
WET Labs ECO-FL Example

* Mount ECO sensors with:

— Clear pathin front of
optics face

* Allow as much free space in
front of sensor face as possible

* Ensure cables are tied to
CTD/frame so no cables/ties are
able to float in front of sensor
face

— Detector pointed away from
CTDbody

Attach the ECO on the CTD cage or to the CTD housing, with the optical window facing
in the direction you are profiling...preferred down. Be sure nothing is in the direct path of

the optical window, and that nothing can reflect light back towards the sensor.

Remove the protective cap before deployment!
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Auxiliary Sensors: WET Labs ECO Example (continued)

SBE Auxiliary Sensors:

WET Labs ECO-FL Example (Testing ECO Functionality)

* Totest ECO functionality:
— Begin with ECO pointed into open space
— Place a fluorescent stick or yvour hand 6-87 (15-20 em) awawy,
in front of sensor face

— Slowly move stickhand toward sensor
» Voltage shouldincrease as stick’hand gets closer to sensor face
— Slowlv move stick/hand awav from sensor face
* Voltage should decrease as distance nereases

It is always good to be sure that all sensors are outputting data once they are installed.
Sea-Bird does this by placing the assembled CTD with all auxiliary sensors into a test
bath overnight and examining the recorded data the following day, prior to shipping to
customers. If you install your own sensors, you may want to do something similar, or
perform a bench test to ensure all sensor channels that are enabled are outputting data the
way you think they should, and that you do not have something plugged into the wrong

channel or enabled incorrectly in the CTD.

Easy checks for functionality include:

e The ECO-FL test described above. The fluorescent stick is shipped with the sensor.

e Conductivity check - Zero conductivity test with a dry conductivity cell and in air
(should output a frequency very close to the zero conductivity calibration frequency
on the conductivity sensor calibration sheet that came with your CTD).

e Temperature check.

e Pressure check - At a known elevation (quick check) or against a barometer (more
precise).

e Scan output rate check.
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Activity: View Example Data in Seasave

1. Click Start / Programs / Sea-Bird / SeasaveV7.

2. Click Configure Inputs, and select 911plus configuration file:
C:\Data\Module3\Hawaii.con

3. Right click on the plot and select Modify. Set up the plot with 1 Y and 2 X axes:
A. Y Axis: Pressure, Digiquartz -> db, 0 to 1200 decibars.
B. X Axis 1: Temperature -> ITS-90 -> deg C, 0 to 30 degrees C.
C. X Axis 2: Salinity, Practical, 34 to 36 PSU.

D. Click OK.

4. Click Archived Data -> Start:
A. Click Select Data File. Select C:\Data\Module3\Hawaii.dat and click Open.
Note: This data file has a .dat extension because it was created with an older

version (<6.0) of Seasave; the current version always creates .zex files, but it can
play back archived .dat data

B. Click Stars.

5. Click Archived Data -> No Wait to speed up the display.

If you have time, plot SBE 19p/us data (use C:\Data\Module3\SBE19plus\Miami.hex and
C:\Data\Module3\SBE 19plus\Miami.con):

e Y axis: Pressure, Strain Gauge -> db, 0 to 350 decibars
o X axis: Temperature -> ITS-90 -> deg C, 10 to 30 degrees C
o X axis: Salinity, Practical, 36 to 38 PSU
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SBE Data Processing

SBE Intro to SBE Data Processing
ALLLLLTL !
Data Conversion and Sea

Data Conversion

Convert raw data,
creating .cnv file that
can be used by
Sea-Bird's other data
processing modules. | ______________
Converted data
includes:

— Pressure,
temperature, and
conductivity data

— Auxiliary sensor data
(light transmission,

pH, etc.)

Data processing involves operating on your raw data (which came from the sensors
attached to the instrument) to convert it from the sensor outputs to scientific units,
calculate any additional oceanographic parameters of interest, and reduce the data set to a
tractable size. It is always the best practice to archive your raw data, because there is
no going backwards once you have processed it. Should you discover calibration
errors, omit necessary parameters, or make processing errors, it is imperative to return to

your raw data set.

Sea-Bird’s data processing program, SBE Data Processing, includes a number of modules
for processing data. For now, we will only look at Data Conversion and Sea Plot. In
Module 9, we will discuss other modules for advanced data processing, including
aligning, filtering, remove cell thermal mass errors, removing ship heave errors, and bin

averaging data.
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61

Data Processing: Conversion to Scientific Units

SBE Data Conversion: Raw to MKS
is done in SBE Data Processing
=Tk
B Fun Corfigure Help
* Software modules (shown right) Pt
» Data Conversion et
— Converts raw data from sensor b
7. D TEOS-100..
output to MKS units 8. B verage..
— (meter-kilogram-second} | s
11, By any...
— Primary quantities (e.g., i e
temperature, conductivity., pressure) T T
are calculated here i
— Parametric quantities (e.g., salinity, e
density, depth in meters) may also :;::'
be calculated at this time to compare | . ..
with bottle data

Data Conversion takes your raw data (.dat or .hex) file and, with the information
contained in the configuration (.con or .xmlcon) file, converts it to scientific units. The
form the converted data takes is set up in the SBE Data Processing Data Conversion
dialog. In addition to quantities like temperature and conductivity, parameters that are
calculated from these, such as salinity and density, are also available. If you plan to do
more advanced processing of your data, you should wait until the advanced
processing is complete before calculating parameters derived from the measured

parameters.

Reminder about software revisions: In 2009, Seasave and SBE Data Processing
introduced the .xmlcon file, written in XML format. The software allows you to open a
.con or .xmlcon file, and to save the configuration to a .con or .xmlcon file. We’ll use
.con files for some of the exercises in the class, but .xmlcon files provide the same

results.
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Sea Plot: Data Display

SBE
S Sea Plot

* Sea Plot is an application that will plot
converted data (.cnv)

* You may plot 1 — 4 parameter
single Y axis
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Sea Plot: The Plot

gB!“E; Displaying Converted Data:
Sea Plot

Piot of Important Data, B87_7 o

Beam enaton, CremenSmatechira © St [ )
I D s
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Sea Plot: Plotting Multiple Files, Overlay Plots

SBE
Plotting Multiple Files: Overlay plots

e T R | * A parameter (e.g.,
e [oeae stsrc vt 3] (N temperature) may be
”T,._mm I o rmot i plotted from multiple
e o3 gt g - files, each trace is
s e BN L — given an offset

e ] —
e e e T e |[F] o |

™ Momchicmepiot [~ Flotwmboison [ She
™ Mak dalaports [~ Showpictshadow [ Black test awes

F 2 P Ophom. |

Start Process Esit Cancel i

You can plot up to 4 parameters from multiple files by selecting the overlay plot type. To
use this option you must specify the files in the order (left to right) you want them to
appear. You must also enter an offset amount; this is amount of space between traces. For
example, you might want to space temperature traces from casts taken at hour intervals at
the same location by 0.2 degrees. You can also select the colors that each file will be
plotted in. There is a color wheel that will allow selection of a graded set of line colors

that is available by double clicking the axis identifier.

Note: When doing an overlay plot, all the files must have the same parameters.
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Activity: Convert Example Data in SBE Data Processing

1. Click Start / Programs / Sea-Bird / SBEDataProcessing-Win32.
2. In SBE Data Processing, select Run -> 1. Data Conversion.

3. On File Setup tab:
A. Instrument configuration file: Click Select. Navigate to
C:\Data\Module3\Hawaii.con and click Open.
B. Input file (data file): Click Select. Navigate to C:\Data\Module3\Hawaii.dat and
click Open.

4. On Data Setup tab:

A. Select Process scans to end of file.

B. Skip over 0 scans.

C. Select output format ascii.

D. Convert data from upcast and downcast.

E. Select Create .cnv file only.

F. Click Select Output Variables button
Click 1st Variable Name. Select Pressure, Digiquartz -> db. Click Add or Change.
Click 2nd Variable Name. Select Temperature -> ITS-90 -> deg C. Click Add or Change.
Click 3rd Variable Name. Select Conductivity -> S/m. Click Add or Change.
Click OK.

5. On File Setup tab, for Program setup file click Save A4s . . , and save file as
C:\Data\Module3\HawaiiDatCnv.psa.

6. Click Start Process.

7. Open the .cnv file in Notepad or Wordpad, and take a look at the header and data.

If you have time, convert SBE 19plus data (use C:\Data\Module3\SBE19plus\Miami.con
and C:\Data\Module3\SBE19plus\Miami.hex):

e Pressure, Strain Gauge-> db

o Temperature -> ITS90 -> deg C

e Conductivity -> S/m

We thank the Hawaii Ocean Time Series program and the Rosenstiel School of Marine and Atmospheric
Science for sharing this data with us.
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Activity: Plot Example Data in SBE Data Processing

1. Click Start / Programs / Sea-Bird / SBEDataProcessing-Win32.
2. In SBE Data Processing, select Run -> 20. Sea Plot.

3. On File Setup tab:

e Input file: Click Select. Navigate to data that you converted
(C:\Data\Module3\Hawaii.cnv) and click Open.

4. On Plot Setup tab:
e Select a Plot type of Single Y - Multiple X.

5. OnY Axis tab:
o For Variable, select Pressure, Digiquartz [db].
e Check Auto range.

6. On X Axis 1 tab:
o For Variable, select Temperature [ITS-90, deg CJ.
e Uncheck Auto range. Enter a Minimum of 0, a Maximum of 30.

7. On X Axis 2 tab:
e Check Include axis.
e For Variable, select Derived Salinity, Practical [PSU]J.
e Uncheck Auto range. Enter a Minimum of 34, a Maximum of 36.

8. On File Setup tab:

e For Program setup file click Save 4s . ., and save file as
C:\Data\Module3\HawaiiSeaPlot.psa.

9. Click Start Process.

Note that we were able to have Sea Plot calculate Salinity on the fly, because
conductivity, temperature, and pressure were in the input .cnv file. This allows us to get a
quick look at salinity before more advanced processing, even though the .cnv file does
not contain a salinity column of data yet.

If you converted 19p/us data in the previous activity and have time, plot that data
(C:\Data\Module3\SBE19plus\Miami.cnv). Use same ranges as above for pressure and
temperature, but change the Derived Salinity range to 35 - 37.
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