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Introduction

The NBP data acquisition systems continuously log data from the instruments used during the
cruise. This document describes:

* The structure and organization of the data on the distribution media.

e The format and contents of the data strings.

e Formulas for calculating values.

« Information about the specific instruments in use during the cruise.

e Alog of acquisition problems and events during the cruise that may affect the data.
* Scanned calibration sheets for the instruments in use during the cruise.

The data is distributed on a DVD-ROM (DVD-R) written in 1ISO9660 level-1 format. It is readable
by virtually every computing platform.

All the data have been compressed using Unix “gzip,” identifiable by the “.gz” extension. It has
been copied to the distribution media in the Unix tar archive format, “.tar” extension. Tools are
available on all platforms for decompressing and de-archiving these formats: On Macintosh, use
Stuffit Expander with DropStuff. On Windows operating systems use WinZip.

MultiBeam and BathyW data, if collected, are distributed separately.

IMPORTANT: Read the last section, “Acquisition Problems and Events,” for important information
that may affect the processing of this data.

Raytheon Polar Services 1 United States Antarctic Program



Distribution Contents at a Glance

DVD Contents

304A.trk rvdas/uw/ 304Abat.tar
304A.mgd 304Aeng.tar
304A.gmt 304Agrv.tar
304Adata.doc 304Ambdp.tar
304Acoef.txt 304Amet.tar
b304Atrk.ps 304Apco?2.tar
304Atrk.ps 304Asim.tar
s304Atrk.ps 304Asvp.tar

process/ 304Ajgof.tar

304Atsg.tar

304AMGD.tar adcp/ 304Aadcp.tar

304Apco2.tar

304Aproc.tar

304Aqcps.tar ocean/ 304Actd.tar

304Atsg.tar 304Axbt.tar
rvdas/nav/ 304Aadcp.tar imagery/ Isobar.tar

304Aadu.tar ice.tar

304Agyr.tar seaice.tar

304Apcod.tar wx.tar

304Aseap.tar

TEAjnl/  TEAjnl.tar

Extracting Data

The Unix tar command has many options. It is often useful to know exactly how an archive was
produced when expanding its contents. All archives were created using the command,

tar cvf archive filename files to archive

To create a list of the files in the archive, use the Unix command,

tar tvf archive filename > contents.list

where contents.list is the name of the file to create

To extract the files from the archive:

tar xvf archive filename file(s) to extract

Gzipped files will have a “.gz” extension on the filename. These files can be decompressed after
de-archiving, using the Unix command,

gunzip filename.gz



Distribution Contents

Cruise Information

Cruise Track

The distribution DVD includes a GMT cruise track file (304A.trk). It contains the longitude and
latitude at one-minute intervals extracted from the 304A.gmt file.

Three PostScript cruise track files have been produced and placed in the / directory. 304Atrk.ps
is standard US Letter sized (8.5” x 11"). s304Atrk.ps is standard US Letter sized (8.5 x 11")
showing the main CTD survey area. b304Atrk.ps is archE size.

Satellite Images

Satellite Images processed for this cruise can be found in the directory, /imagery.

Teacher Experiencing Antarctica Journal

The journal created by the Teacher Experiencing Antarctica can be found in the directory /TEAjnl.

NBP Data Products

Two datasets are created on each cruise: JGOFS and MGD77.

JGOFS

The JGOFS data set can be found on the distribution media in the file /process/304Ajgof.tar. The
archive contains a single file produced each day named jgDDD.dat.gz where DDD is the year-day
the data was acquired. The “.gz” extension indicates that the individual files are compressed
before archiving. The daily file consists of 22 columnar fields in text format described in the table
below. The JGOFS data set is obtained primarily by applying calibrations to raw data and
decimating to whole minute intervals. Several fields are derived measurements from more than a
single raw input. For example, Course Made Good (CMG) and Speed Over Ground (SOG) are
calculated from gyro and GPS. During the cruise, the JGOFS data set produces the daily data
plots. Note: Null, unused, or unknown fields are indicated as “NAN” or as 9999 in the JGOFS
data.

Field Data Units
01 GMT date dd/mml/yy
02 GMT time hh:mm:ss
03 NGL latitude (negative is South) tt.tttt
04 NGL longitude (negative is West) 09g9.999g
05 Speed over ground Knots
06 GPS HDOP -
07 Gyro Heading Degrees (azimuth)
08 Course made good Degrees (azimuth)
09 Mast PAR MEinsteins/meters? sec
10 Sea surface temperature °C
11 Sea surface conductivity siemens/meter
12 Sea surface salinity PSU
13 Sea depth (uncorrected, calc. sw sound vel.  meters
1500 m/s)
14 True wind speed (port windbird) meters/sec
15 True wind direction (port windbird) degrees (azimuth)
16 Ambient air temperature °C
17 Relative humidity %
18 Barometric pressure mBars
19 Sea surface fluorometry volts (0-5 FSO)
20 Not used -

Raytheon Polar Services 3
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Field Data Units

21 PSP Wim?
22 PIR Wim?
MGD77

The MGD77 data set is contained in a single file for the entire cruise. It can be found in the top
level of the distribution data structure as 304A.mgd. Also at the root level, 304A.gmt is the output
of the mgd77togmt utility using 304A.mgd as input. The 304A.gmt file can be used by GMT
(Generic Mapping Tool) plotting software.

The data used to produce the 304A.mgd file can be found on the distribution media in the file /
process/304AMGD.tar. The data files in the archive contain a day’s data and follow the naming
convention Dddd.fnl.gz, where ddd is the year-day. These files follow a space-delimited columnar
format that may be more accessible for some purposes. They contain data at one-second
intervals rather than one minute and are individually “gzipped” to save space. Below is a detailed
description of the MGD77 data set format. The other files in the archive contain interim
processing files and are included to simplify possible reprocessing of the data using the RVDAS
NBP processing scripts.

All decimal points are implied. Leading zeros and blanks are equivalent. Unknown or unused
fields are filled with 9's. All “corrections”, such as time zone, diurnal magnetics, and EOTVOS,
are understood to be added.

Col 'Len Type Contents ' Description, Possible Values, Notes

1 1 Int Data record type Set to “5” for data record

2-9 8 Char | Survey identifier

10-12 3 int Time zone correction Corrects time (in characters 13-27) to
GMT when added; 0 = GMT

13-16 4 int Year 4 digit year

17-18 2 int Month 2 digit month

19-20 2 int Day

21-22 2 int Hour

23-27 5 real Minutes x 1000

28-35 8 real Latitude x 100000 + = North

- = South. (-9000000 to 9000000)
real Longitude x 100000 + = East
- = West. (—18000000 to 18000000)
45 1 int Position type code 1=Observed fix
3=Interpolated
9=Unspecified

36-44

©

46-51 6 real Bathymetry, 2- way In 10,000th of seconds. Corrected for
travel time transducer depth and other such
corrections
52-57 6 real Bathymetry, corrected | In tenths of meters.
depth
58-59 2 int Bathymetric correction = This code details the procedure used for
code determining the sound velocity correction
to depth.
60 1 int Bathymetric type code 1 = Observed

3 = Interpolated (Header Seq. 12)
9 = Unspecified

61-66 6 real Magnetics total field, In tenths of nanoteslas (gammas)
15T sensor
67-72 6 real Magnetics total field, In tenths of nanoteslas (gammas), for
2\P sensor trailing sensor
73-78 6 real Magnetics residual In tenths of nanoteslas (gammas). The
field reference field used is in Header Seq. 13.
79 1 int Sensor for residual 1 = 1% or leading sensor
field 2 = 2™ or trailing sensor

9 = Unspecified



Col Len Type Contents ' Description, Possible Values, Notes |
80-84 5 real Magnetics diurnal In tenths of nanoteslas (gammas). (In
correction nanoteslas) if 9-filled (i.e., set to “+9999"),
total and residual fields are assumed to be
uncorrected; if used, total and residuals
are assumed to have been already

corrected.
85-90 6 F6.0 | Depth or altitude of (In meters)
magnetics sensor + = Below sea level
3 = Above sea level
91-97 7 real Observed gravity In 10 of mgals. Corrected for Eotvos,
drift, tares

98-103 6 real EOTVOS correction In tenths of mgals.

E = 7.5V cos phi sin alpha + 0.0042 V*V
104-108 5 real Free-air anomaly In tenths of milligals

G = observed

G = theoretical

109-113 5 char | Seismic line number Cross-reference for seismic data

114-119 6 char | Seismic shot-point
number

120 1 int Quality code for 5=Suspected, by the originating institution
navigation 6=Suspected, by the data center

9=No identifiable problem found

Science of Opportunity

ADCP

The shipboard ADCP system measures currents in the depth range from about 30 to 300 m -- in
good weather. In bad weather or in ice, the range is less, and sometimes no valid measurements
are made. Itis the USAP-funded project of Eric Firing (University of Hawaii) and Teri Chereskin
(Scripps Institution of Oceanography). ADCP data collection occurs on the both LMG and the
NBP for the benefit of the scientists on individual cruises, and for the long-term goal of building a
climatology of current structure in the Southern Ocean.

The ADCP data set collected during this cruise has been placed on the distribution media in the
archive /adcp/304Aadcp.tar. The archive consists of a single file for each day of data collection.
The files are named Pl NGDATA. xxx where xxXx is a day humber that is NOT a year-day. For
the date, use the file's creation date.

Some ADCP data is also transmitted to RVDAS. East and north vectors for ship’s speed relative
to the reference layer and ship’s heading are archived as304Aadcp. t ar in the directory, /
rvdas/ nav.

PCO:;

The NBP carries Lamont-Doherty Earth Observatory’s (LDEO) pCQ, system and RPSC staff
maintain it. Data is sent to LDEO at the end of each cruise. The pCG; data is transmitted and
archived on RVDAS. You will find it in a file namednpb304Apco2. t ar in the rvdas/uw directory,
which contains the pCO;instrument’s data merged with GPS, meteorological and other
oceanographic measurements. For more information contact Colm Sweeney
(csweeney@ldeo.columbia.edu)..

Cruise Science

CTD

The ctd data have been placed in the tar fileocean/ 304Act d. t ar. Raw data are contained in
the archive’s ct d/ r aw directory.

Raytheon Polar Services 5 United States Antarctic Program



XBT

During the cruise Expendable Bathythermographs were used to obtain water column temperature
profiles. These were used to adjust the sound velocity profile for the SeaBeam system. The data

files from these launches are included as 304Axbt . t ar in the/ ocean directory.

RVDAS

The Research Vessel Data Acquisition System (RVDAS) was developed at Lamont-Doherty Earth
Observatory of Columbia University and has been in use on its research ship for many years. It
has been adapted for use on the USAP research vessels.

Daily data processing of the RVDAS (Research Vessel Data Acquisition System) data is

performed to convert values into useable units and as a check of the proper operation of the DAS.
Both raw and processed data sets from RVDAS are included in the data distribution. The tables

below provide detailed information on the data. Be sure to read the “Significant Acquisition
Events” section for important information about data acquisition during this cruise.

Sensors and Instruments

RVDAS data is divided into two general categories, underway and navigation. They can be found

on the distribution media as archives under the top level rvdas directory: / r vdas/ uw, and /
rvdas/ nav. Each instrument or sensor produces a data file named with its channel ID. Each

data file is gzipped to save space on the distribution media. Not all data types are collected every
day or on every cruise.

The naming convention for data files produced by the sensors and instruments is
NBP[CruiselD][ChannellD].dDDD

Example:

NBPO107. net 1. d317

e The CruiselD is the numeric name of the cruise, in this case, 304A.

« The Channel ID is a 4-character code representing the system being logged. An
example is “metl,” the designation for meteorology.

« DDD is the day of year the data was collected.

Underway Sensors

Meteorology and Radiometry

Measurement

Air Temperature
Relative Humidity
Wind Speed/Direction
Barometer

PIR (LW radiation)
PSP (SW radiation)
PAR

Geophysics
Measurement
Gravimeter

Bathymetry
Bathymetry

Channel
ID

metl
metl
metl
metl
metl
metl
metl

Channel
ID

grvl
batl
siml

Collect. Status

continuous
continuous
continuous
continuous
continuous
continuous
continuous

Collect. Status

continuous
Continuous
depth <2500 m

Rate

1 sec
1sec
1sec
1 sec
1 sec
1sec
1sec

Rate

10 sec*
Varies
Varies

*Data is output every second but it only changes every 10 seconds.

Instrument
R. M. Young 41372LC

R.M. Young 5106
R.M. Young 61201
Eppley PIR
Eppley PSP

BSI QSR-240

Instrument

LaCoste & Romberg
ODEC Bathy 2000
Simrad EK500 Sonar



Oceanography

Measurement Channel  Collect. Status  Rate Instrument

ID
Conductivity tsgl Continuous 3 sec SeaBird 21
Salinity Tsgl Continuous 3 sec Calc. from pri. temp
Sea Surface Temp tsgl Continuous 3 sec SeaBird 3-01/S
Fluorometry flrtsgl Continuous 3 sec Turner 10-AU-005
Transmissometry tsgl Continuous 3 sec WET Lab C-Star
pCO; pco2 Continuous 150 sec (LDEO)
ADCP adcp Continuous varies RD Instruments

Navigational Instruments

Measurement Channel  Collect. Status  Rate Instrument

ID
Attitude GPS adul Continuous 1 sec Ashtech ADU2
P-Code GPS PCOD Continuous 1 sec Trimble 20636-00SM
Gyro gyrl Continuous 0.2 sec Yokogawa Gyro
Data

Data are received from the RVDAS system via RS-232 serial connections. A time tag is added at
the beginning of each line of data in the form,

yy+dd:hh:mm:ss.sss [data stream from instrument]
where

yy = two-digit year

ddd = day of year

hh = 2 digit hour of the day
mm = 2 digit minute

$S.8SS = seconds

All times are reported in UTC.

The delimiters that separate fields in the raw data files are often spaces and commas but can be
other characters such as: = @. Occasionally no delimiter is present. Care should be taken
when reprocessing the data that the field's separations are clearly understood.

In the sections below a sample data string is shown, followed by a table that lists the data
contained in the string.

Underway Data

Meteorology (metl)
01+322:00:03:27.306 04.5 292 010 05.7 294 010 0959.6 000.2 093 -000.1537
0001.0886 0012.8248

Field Data ‘Units
1 RVDAS time tag

2 Port anemometer speed (relative) m/s
3 Port anemometer direction (relative) deg
4 Port anemometer standard deviation deg
5 Starboard anemometer speed (relative) m/s
6 Starboard anemometer direction (relative) deg
7 Starboard anemometer standard deviation deg
8 Barometer mBar
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Field Data ‘Units

9 Air temperature °C
10 Relative humidity %
11 PSP (short wave radiation)* mV
12 PIR (long wave radiation)* mV
13 PAR (photosynthetically available radiation)* mV

*See page 17 for calculations.

Gravimeter (grvl)
99+099:00:18:19.775 your line#1999 99 01818 9735.4

Field Data Conversion ‘Units
1 RVDAS time tag

2 Text string

3 Gravity device date yyyydddhhmmss

4 Gravity count mgal = count x 1.0047 + offset count

Bathy 2000 (batl)
00+019:23:59:53.901 ;I04485.3ME -23.0, I100000.0,-99.9,0000@01/11/00, 23:59:52.08
PW2 PF1 SF1 PL3 M0O4 SB3 POO TX1 TR: GM5 1500 06.7 -72.1

Field Data 'Format / Possible Values ‘Units
1 RVDAS time tag
2 Flagged low frequency chn. depth w/ ;FDDDDD.Dun where F = flag meters
units (V for valid, | for invalid), D=depth,
un = units
3 Low Frequency echo strength EEE.EE dB
4 Flagged high freq. chn. depth not used
5 High frequency echo strength not used
6 Signed heave data SHHHH cm
7 Date mm/dd/yy
8 Time hh:mm:ss
9 Transmit pulse window type PW1=Rectangular
PW2=Hamming
PW3=Cosine
PW4=Blackman
10 Primary transmit frequency PF1=3.5 kHz kHz
PF2=12.0 kHz
11 Parametric mode secondary SF1=3.5 kHz kHz
frequency SF2=12.0 kHz
12 Pulse length PL1=200usec
PL2=500usec
PL3=1msec
PL4=2msec
PL5=5msec
PL6=10msec
PL7=25msec
If transmit mode is FM:
PL1=25msec
PL2=50msec
PL3=100msec
13 Operating mode MO1=CW parametric
MO2=CW
MO3=FM parametric
MO4=FM
14 Frequency sweep bandwidth SB1=1 kHz kHz
SB2=2 kHz

SB3=5 kHz




Field Data 'Format / Possible Values ‘Units

15 Power level PO1 =0dB
PO2 = -6dB
PO3 =-12dB
PO4 =-18dB
PO5 = -24dB
PO6 = -30dB
PO6 =-30 dB
PO7 =-36dB
PO8 = -42dB
16 Transmit mode TX1=single ping active

TX2=pinger listen
TX3=multipinging TR
TX4=multipinging TR
TX5=multipinging TTRR
TX6=multipinging TTTTRRRR
TX7=multipinging TTTTTRRRRR
17 Transmit Rate TR3 = 4Hz Hz
TR4 = 2Hz
TR5 = 1Hz
TR6 = .5Hz
TR7 = .33Hz
TR8 = .25Hz
TR9 = .20Hz
TR: = .10Hz
TR; = .05Hz
18 System gain mode GMO=hydrographic AGC
GM1 to GM9=hydrographic +3db to
+ 27db manual.
GMA to GMD=hydrographic + 30db
through + 60db manual
GME to GMK=sub-bottom 1
through sub-bottom 7

19 Speed of sound m/sec

20 Depth of sonar window below sea- meters
level

21 Background noise level in fixed point dB/V
reference

Simrad (sim1l)

00+005:00:00:52.388 D1,23583509,1479.6, 17, 1, O

Field Data ‘Units

1 RVDAS time tag

2 Header

3 Time tag hhmmss.sss
4 Depth m

5 Bottom surface backscattering strength dBar

6 Transducer number (1 =38 kHz)

7

Thermosalinograph (tsgl)
00+019:23:59:46.976 15A16CFC163F8C2C100

Field Data ‘Units
1 RVDAS time tag
2 Seabird hex string (see page 17 for conversion to real units)

Raytheon Polar Services 9 United States Antarctic Program



p(:C)z

00+021:23:59:43.190 2000021.9992 2382.4 984.2 30.73 50.8 345.9 334.1 -1.70

-144.446 Equil

Field Data
1 RVDAS time tag

2 pCO:; time tag (decimal is fractional time of day)
3 Raw voltage

4 Barometer

5 Cell temperature

6 Flow rate

7 Concentration

8 pCO; pressure

9 Equilibrated temperature

10 Latitude (not collected)

11 Longitude (not collected)

10 Flow source (Equil = pCO, measurement)

Navigational Data

Seapath GPS (seap)

yyyddd.ttt

Units

mV

mBar

°C
cm®/min
ppm
microAtm
°C

-68.046

The Seapath GPS outputs six data strings, four in NMEA format and two in proprietary PSXN

format:

INZDA
* INGGA
« INVTG
« INHDT
+ PSXN, 22
« PSXN, 23

INZDA

02+253:00:00:00.772 $INZDA,235947.70,09,09,2002, ,*7F

Field Data
RVDAS time tag
$INZDA

Units

time

Day

Month

Year

(empty field)
Checksum

0 ~NO Ul WNPEF

INGGA

02+253:00:00:00.938

hhmmess.ss
dd
mm

yyyy

INGGA,235947.70,6629.239059,5,06827.668899,w,1,07,1.0,11.81,M, ,M, , *6F

Field Data

1 RVDAS time tag
2 $INGGA

3 time

Units

hhmmess.ss



Field Data

Units

4 Latitude ddmm.mmmmmm
5 N or S for north or south latitude
6 Longitude ddmm.mmmmmm
7 E or W for east or west longitude
8 GPS quality indicator, O=invalid, 1=GPS SPS, 2=DGPS,
3=PPS, 4=RTK, 5=float RTK, 6=dead reckoning
9 number of satellites in use (00-99)
10 HDOP X.X
9 height above ellipsoid in meters m.mm
11 M
12 (empty field)
13 M
14 age of DGPS corrections in seconds S.S
15 DGPS reference station ID (0000-1023)
16 Checksum
INVTG
02+253:00:00:00.940 $INVTG,19.96,T,,M,4.9,N,,K,A*39
Field Data Units
1 RVDAS time tag
2 $INVTG
3 course over ground, degrees true d.dd
4 T
5 ,
6 M
7 speed over ground in knots k.k
8 N
9 :
10 K
11 Mode
12 Checksum
INHDT
02+253:00:00:00.941 $INHDT,20.62,T*23
Field Data Units
1 RVDAS time tag
2 $INHDT
3 Heading, degrees true d.dd
4 T
5 Checksum
PSXN,22
02+253:00:00:00.942 $PSXN,22,0.43,0.43*39
Field Data ‘Units
1 RVDAS time tag
2 $PSXN
3 22
4 gyro calibration value since system start-up in degrees d.dd
5 short term gyro offset in degrees d.dd
6 Checksum
PSXN,23
02+253:00:00:02.933 $PSXN,23,0.47,0.57,20.62,0.03*0C
Field Data ‘Units |
1 RVDAS time tag
Raytheon Polar Services 11 United States Antarctic Program



Field Data ‘Units

2 $PSXN

3 23

4 roll in degrees, positive with port side up d.dd
5 pitch in degrees, positive with bow up d.dd
6 Heading, degrees true d.dd
7 heave in meters, positive down m.mm
8 Checksum

Ashtech GPS (adul)

The Ashtech GPS outputs three NMEA standard data strings:
* Measurement data (PBN)
e Attitude data (ATT)
e GPS position fix (GGA)

Measurement data (PBN)
01+324:00:00:00.064 SPASHR,PBN,172812.00,2129908.6,-1869076.7,-5694992.4,
-063:41.9477,-041:16.0918,00066.2,000.16,002.85,-000.90,08,7?7??7?,02,01,01,

01*3A

Field Data Units

1 RVDAS time tag

2 $PASHR

3 PBN

4 GPS Time sec. of the week seconds
5 Station Position: ECEF X meters
6 Station Position: ECEF Y meters
7 Station Position: ECEF Z meters
8 Latitude ( - = South ) deg:min
9 Longitude (- = West) deg:min
10 Altitude meters
11 Velocity in ECEF X m/sec
12 Velocity in ECEF Y m/sec
13 Velocity in ECEF Z m/sec
14 Number of satellites used

15 Site name

16 PDOP

17 HDOP

18 VDOP

19 TDOP

GPS Position Fix — Geoid/Ellipsoid (GGA)
01+324:00:00:00.323 $GPGGA,235959.00,6341.9477,5,04116.0918,w,1,08,00.9,
+00066,M, ,M,,*77

Field Data ‘Units
RVDAS time tag

$GPGGA

UTC time at position hhmmss.ss
Latitude ddmm.mmm
North (N) or South (S)

Longitude ddmm.mmm
East (E) or West (W)

GPS quality: (1 = GPS, 2 = DGPS)

Number of GPS satellites used

HDOP

Antenna height meters

P P2 O©00o~NOULAWNPE

= O



Field Data Units

12 M for Meters

13 Geoidal height (no data in the sample string) meters
14 M for meters

15 Age of diff. GPS data (no data in the sample string)

16 Differential reference station ID (no data in the sample string)

17 Checksum (no delimiter before this field)

Attitude Data (ATT)
01+324:00:00:00.845 S$PASHR,ATT,172813.0,137.88,+000.52,-001.41,0.0029,
0.0254,0*2F

Field Data ‘Units

1 RVDAS Time tag

2 $PASHR

3 ATT

4 GPS Time sec. Of the week seconds
5 Heading (rel. to true North) degrees
6 Pitch degrees
7 Roll degrees
8 Measurement RMS error meters
9 Baseline RMS error meters
10 Attitude reset flag

Trimble P-Code GPS (PCOD)
The P-Code GPS outputs four NMEA standard data strings:
« Position fix (GGA)
e Latitude / longitude (GLL),
e Track and ground speed (VTG)
e Recommended Minimum Specific GNSS Data (RMC)

GGA: GPS Position Fix — Geoid/Ellipsoid
01+319:00:04:11.193 $GPGGA,000410.312,6227.8068,S,06043.6738,W,1,06,1.0,
031.9,M,-017.4,M,,*49

Field Data ‘Units
RVDAS Time tag
$GPGGA
UTC time at position hhmmss.sss
Latitude ddmm.mmm
North (N) or South (S)
Longitude ddmm.mmm
East (E) or West (W)
GPS quality:

0 = Fix not available or invalid

1 = GPS, SPS mode, fix valid

2 = DGPS (differential GPS), SPS mode, fix valid

3 = P-CODE PPS mode, fix valid

0N Ul WN P

9 Number of GPS satellites used

10 HDOP (horizontal dilution of precision)

11 Antenna height meters
12 M for meters

13 Geoidal height meters
14 M for meters

15 Age of differential GPS data (no data in the sample string)

Raytheon Polar Services 13 United States Antarctic Program



Field Data

‘Units

16
17

Differential reference station ID (no data in the sample string)
Checksum (no delimiter before this field)

GLL: GPS Latitude/Longitude

01+319:00:04:11.272 $SGPGLL,6227.8068,5,06043.6738,W,000410.312,A*32

Field Data

‘Units

RVDAS Time tag
$GPGLL
Latitude

degrees

North or South
Longitude

East or West
UTC of position

degrees

hhmmss.sss

©o0~NOOOTAWNE

VTG: GPS Track and Ground Speed

01+319:00:04:11.273 $GPVTG,138.8,T,126.0,M,000.0,N,000.0,K*49

Status of data (A = valid)
Checksum

Field Data

‘Units

RVDAS time tag
$GPVTG
Heading
Degrees true (T)

degrees

Heading

Degrees magnetic (M)
Ship speed

N = knots

degrees

knots

P P2 O00~NOUR_WNPRE

[l =]

RMC: GPS Recommended Minimum Specific GNSS Data

03+180:00:00:00.517 $GPRMC,235959.449,A,3802.8974,N,16515.3288,W,

Speed
K = km per hour
Checksum

010.7,350.0,280603,12.5,E*47

km/hr

Field Data

RVDAS time tag
$GPRMC

UTC of position fix
Status (A=Data valid)
Latitude

North or South
Longitude

East or West
Speed over ground
Course over ground
Date

Magnetic variation
East or West

Mode Indicator
Checksum

Gyro Compass (gyrl)

00+019:23:59:59.952 SHEHRC25034,-020*73

‘Units

hhmmss.ss

degrees

knots
degrees true
ddmmyy
degrees



Field Data ‘Units
1 RVDAS time tag

2 $HEHRC

3 Heading XXXXX = ddd.dd degrees
4 Rate of change SYYY S = +/-, YYY =r.Ir

5 Checksum

ADCP Course (adcp)

00+019:23:59:59.099 $PUHAW,UVH,-1.48,-0.51,250.6

Field Data ‘Units
1 RVDAS time tag

2 $PUHAW

3 UVH (E-W, N-S, Heading)

4 Ship Speed relative to reference layer, east vector kn

5 Ship Speed relative to reference layer, north vector kn

6 Ship heading degrees
Sound Velocity Probe (svpl)

00+348:01:59:52.128 1539.40

Field Data ‘Units
1 RVDAS Time tag

2 Sound velocity in ADCP sonar well m/s
Ocean

pCO2-merged

00+346:23:58:20.672 2000346.9991 2398.4 1008.4 0.01 45.4 350.3 342.6 15.77 Equil

-43.6826 173.1997 15.51 33.90 0.33 5.28 9.05 1007.57 40.0 14.87 182.44

Field Data ‘Units

1 RVDAS time tag

2 PCO; time tag (decimal is time of day) yyyddd.ttt
3 Raw voltage mV

4 Barometer mB

5 Cell temperature °C

6 Flow rate cm3/min
7 Concentration ppm

8 PCO: pressure microAtm
9 Equilibrated temperature °C

10 Flow Source (Equil = pCO, measurement)

11 RVDAS latitude degrees
12 RVDAS longitude degrees
13 TSG external temperature °C

14 TSG salinity PSU

15 TSG fluorometry Vv

16 RVDAS true wind speed m/s

17 RVDAS true wind direction degrees
18 Barometric Pressure mBars
19 Uncontaminated seawater pump flow rate I/min

20 Speed over ground knots
21 Course made good degrees
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tsgfl

00+075:00:00:04.467 -01.488 -01.720 02.6783 33.63748 1.002442 0.002442

Field Data ‘Units

1 RVDAS time tag

2 Internal water temperature °C

3 Sea Surface Temperature °C

4 Conductivity pSiemens
5 Salinity PSU

6 Fluorometry \Y

7 Transmissivity \%



Calculations

The file 304Acoefl.txt located in the / directory contains the calibration factors for shipboard
instruments. This was the file used by the RVDAS processing software.

TSG

Raw TSG data is stored as a 20 byte (character) long hex string
Bytes Data

1-4 Sensor Temperature

5-8 Conductivity

9-14 Remote Temperature

15-17 Fluorometer voltage

18-20 Transmissometer voltage

The coefficients for temperature and conductivity sensors can be found the rvdascal.txt file and on
the calibrations sheets in the appendix.

Calculating Temperature — ITS-90

T = decimal equivalent of bytes 1-4

Temperature Frequency: f = T/19 +2100

Temperature = 1/{g + h[In(f,/£)] + i[1ln®*(£,/£)] + jlIn®(f,/f)]1} -
273.15 (°C)

Calculating Conductivity — ITS-90

C = decimal equivalent of bytes 5-8
Conductivity Frequency f = sqrt(C*2100+6250000)

Conductivity = (g + hf? + if® + jf*) /[10(1 + Ot + €p)] (siemens/meter)
t = temperature (°C); p = pressure (decibars); & = Ctcor; € = CPcor

Calculating Fluorometry Voltage

f = decimal equivalent of bytes 15-17
Fluorometry Voltage = £/819

Calculating Transmittance
Viark = 0.058 V

Vg = 4.765 V

t = decimal equivalent of bytes 18 - 20

Transmissometer Voltage (Vsigna1) = t/819

% Transmittance = (Vsignal - Vdark) / (Vref - Vdark)
PAR

raw data = mV

calibration scale = 6.08 V/(MEinstiens/cm ®sec)
offset (Vgark) = 0.3 mV

(raw mV - Vaux)/scale x 10* cm®’/m® x 107° V/mV= PEinstiens/m’sec
or

(data mV - 0.3 mV) x 1.65 (MEinstiens/m?sec)/mV = HJEinstiens/m?sec

PIR

raw data = mV

calibration scale = 4.13 x 10 V/ (W/m?)
data mV / (scale x 10°mV/V ) = W/m?

or

data mV x 242.1(W/m?)/mV = W/m?
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PSP

raw data = mV

calibration scale = 8.28 x 10° V/(W/m?)
data mV / (scale x 10°mV/V) = W/m?

or

data mV x 120.7 (W/m2)/V = W/m?



Acquisition Problems and Events

This section lists problems with acquisition noted during this cruise including instrument failures,
data acquisition system failures and any other factor affecting this data set. The format is
ddd:hh:mm (ddd is year-day, hh is hour, and mm is minute). Times are reported in GMT.

Start End ' Description

186:00:00 Start RVDAS data collection

205:04:22 ADCP BT off

207:22:27 Fluorometer output string bad

207:23:15 Fluorometer output string bad

210:02:25 Reset Ashtech

210:02:00 Cleaned CTD connectors prior to CTD cast #132-01

210:11:36 Cast #134-04 CTD fish 0322 failed. Replaced with 0377, cut off

60m wireline & reterminated, checked wireline for continuity &
shorts using Megger, cleaned all connectors, replaced DO and
primary temp cables, replaced 4 Amp deck unit fuse with the
correct %2 Amp fuse, system started up without any problems

210:03:30 Turned ADCP Bottom Tracking on

211:04:30 Cast 137-01: Added PAR and Wetlabs Fluorometer to CTD
Package

212:19:45 Ashtech stopped outputting data, reset

212:23:00 ADCP on/off, BT on/off for debugging. Continued thru 8/1/2003

213:22:57 ADCP Bottom Tracking turned back on

214:14:28 Ashtech stopped outputting data, reset

215:01:24 215:01:31 | RVDAS data collection interrupted by server failure
218:10:49 218:11:14 | RVDAS data collection interrupted by server failure

216:19:45 Replaced CTD bottle #11 trigger latch assembly
218:08:00 Before Cast 214-01: As per scientists' request, remounted CTD
temp and conductivity sensors so they are closer together
219:02:00 Reset Ashtech
222 Windbirds froze up by ice
223:01:25 Reset Ashtech
225:04:01 ADCP Bottom tracking turned off
227:03:01 Removed PAR and Flourometer from CTD
227:14:48 Reset Ashtech
228 Changed Dissolved oxygen sensor prior to cast 318
229:14:42 Reset Ashtech
229 End RVDAS data collection
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Appendix: Sensors and Calibrations

Shipboard Sensors

Sensor Description Serial # Last Status
Calibration
Date
Meteorology & Radiometers
Port Anemometer RM Young 5106 WM46262 02/25/03  Collected
Stbd Anemometer RM Young 5106 WM46263 12/08/02  Collected
Barometer RM Young 61201 01705 05/30/03 = Collected
Air Temp/Rel. Hum. RM Young 41372LC 06135 04/09/03  Collected
PIR (Pyrgeometer) Eppley PIR 33023F3 11/07/02  Collected
PSP (Pyranometer) Eppley PSP 33090F3 01/24/03  Collected
Mast PAR BSI QSR-240 6356 02/03/03  Collected
Underway
TSG SeaBird SBE21 2131020- 11/22/02  Collected
3198
TSG Remote Temp SeaBird 3-01/S 032593 02/06/03 = Collected
Fluorometer Turner 10-AU-005 Lamp: 5651 FRTD | 04/20/02  Collected
daylight 10-045; ref. filter:
10-032, em. filter: 10-051,
ex. filter: 10-050
Transmissometer WET Labs C-Star CST-422PR | 02/24/03  Collected
Gravimeter LaCoste & Romberg Collected
Gravity Meter
Bathymetry Simrad EK500 3001 11/1/95 Collected
Bathymetry ODEC Bathy 2000 Collected
Other
P-Code GPS Trimble 20636-00 (SM) 0220035116 Key Collected
expired
Attitude GPS Ashtech ADU2 700273F2114 | N/A Collected
FW 7B13-D1-
c21
Seapath GPS Kongsberg Seatex Seapath = 2253 N/A Collected

CTD Sensors

200



Sensor Comments Serial # Last Status
Calibration
Date

Fish #1 SBE-9+ 094857-0232 | 6/3/03 Collected
Fish #2 SBE-9+ 094857-0377 @ 6/3/03 Collected
Pressure Sensor #1 410K-105 43528 6/3/03 Collected
Pressure Sensor #2 410K-105 58949 6/3/03 Collected
Temperature #2 Primary 2367 5/20/03 Collected
Temperature #6 Secondary 2299 6/5/03 Collected
Conductivity #3 Primary 42067 6/12/03 Collected
Conductivity #7 Secondary 42513 6/3/03 Collected
Dissolved Oxygen #1 SBE-43 80 6/17/03 Collected
Dissolved Oxygen #2 SBE-43 139 6/17/03 Collected

Biospherical Instruments Collected
PAR Sensor QSP-200L4S 4361 11/11/02

Chelsea Collected
Fluorometer #1 MK Il Aguatracka 88080 2/23/03
Fluorometer #2 Wetlabs AFL AFL-016D 2/23/03 Collected
Transmissometer Wetlabs CST-397DR CST-397DR 2/25/03 Collected
Pump Primary 051646 3.0K  2/2/02
Pump Secondary 051645 3.0K  2/2/02
Carousel Water Sampler SBE-32 3211265-0066
Pinger, 12khz 6000 (QIS) 5118
Bottom Contact Switch #1

11P19858- Collected

Deck Unit SBE 11-Plus 0490
Scripps Altimeter 6/03 Collected
Harrdt Fluorometer 6/03 Collected

Calibrations

The following pages are replicas of current calibration sheets for the sensors used during this

cruise.
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CTD

CTD Pressure Sensor #1
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CTD Temperature #1
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CTD Temperature #2
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CTD Conductivity #3

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E,, Bellevue, Washington, 38005 USA
Frors: {2#5) Gdi - Q060 Fa [425) Gd0 - 9854 Ervail: seabindfDaealind com

SAESADR SERIA L HUMBER, 2007 SRTA CORDUCTVITY CALIDRATION DIATA
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CTD Conductivity #7

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellgvue, Washingtar, Q8005 LISA
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CTD Dissolved Oxygen #1

Hregivhny, {rnlly

SEA-BIRD ELECTRONICS, INC.

1808 1361h Place M.E . Bellevue, Washirgton, 98005 USA

Fhare (420 G4

SEGE Cax (125
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CTD Dissolved Oxygen #2

Rempdial imid

(LR

SEA-BIRD ELECTRONICS, INC.
1802 12Bth Place M.E., Ballevue, Washington, 98005 LISA
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CTD PAR

Biospherical Ingtruments Inc
CA_IBRATION CERTIFICATE

LINGESWVATER PaR S=ME0S WITH LCC ARdPIIFIER

Dparyling Valtuge Kanga:

ZuliErration Date: 110102 Jisly Bia: _EI':HRE
Madul Mumbar CIFI0N
Sarinl Number 4381

Qparatar,  TFL
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3 Lz 13
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CTD Fluorometer #1

i

CERTIFICATE OF CALIBRATION
T
b
£

lylErne

Phaie vl issie 23" Pebruary 2003 ﬂiﬂrﬁlm
Srosp

2Rt wmam

E I R R

Sy 502 A0

I~ @ Ferprine

LR T e E T R

Leesonplooe Rk Aczatracka (Chlesaphd]-a) B, #eT |1 8] BAIS] AT
ddr R ek o
Serual Bwrha DgRORO T T
HEPMMRT

The: Sluerimeies was exposcd teovariogs conecatretions of Calimophylla dissolved
aecloae o adinoe oopure wicer ard puare aeetome, The llowine tonmuels was
shenant [zomn chie resdings o relats inssoment ouspaot 2 chlsrophyll-n senocnivation.

Cene. = { DOLST 1 107y L gy
Vehiiga. -

e, = Huorophar coneenerarion o pel

Cutpu! = Soquaacks vulpal cnenliy

Ths alove Jowla cain T oascd oo e paege U - LD aneriarnmess e Dive ooar
aricezlzinty ol G rnercenemmes per libes plus §% atwalue

Paeaties
The glove Srmala has broc derved vsmg Chlamaghell & desalved o acelmne
Mo poaccnbce i given as o U peclonmancs ol e nsizesent g hinlossbcally
v chloraphyll s seaowler,

Phie wames clbazl i heen decermined te 5e Jihoreiony veing peritied wated o
0 oreverss ofmodiion cachange columu U s posanle Tl porer water rmay be
Toune iz elear beep oeesn conditions Tnder these conditions, the offset slwwn
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Fluosimeter calilsration readingy
Ambient temperature 2000

Cutput for detector mechanically blanked  0.298 Volts

Cmtpiet far poce water 0375 Volls

chlorophyll concentration Cuegrat (voles)
in avelone
ing}

Aceloneg (pure) 13297
M 10%g Nu7ls
D314 1.3278
.05 1.5172
J.10362 23170

[0 28165
30 205N 3.2842
4 1542 1.76480

The uncertzinty of the chlorephyll concenmtration is estmated noet o excecd 3%,

The
uncertainty of cuiput voltage measurement is sstimated not to exesed 2mY.

Signed t\\tﬂ's‘_;'\'l(h'\-h Dae LY.L QX



CTD Fluorometer #2

. (52" | SE8-5EAL
= Lubs - 1 | A BT
; hileazftwram wallsog, com
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i S

B23 Anplagate 5L WETf
Fhilusra. - 2R #7370

Chlorupdy]] Flevrowetcr Chapnctorization

Date; Sz, e uler e _gueere o o
Serfal#  LAFLD-0LG (AT

Joh#; O

Tech: E.C
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LY 2.0 vodia

=0 Q0E0

ExY 545 volis
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TS R (- 5,45 vnlms)
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BV s e chlmopedl sgoivalaat velenze, Thiz wolieis e sizrel sl o™ he
Tismerneia whin usiag a flsreessaot proxy thar haz besr detemmined i o apprasocabcl:
cyuivalear i 3% el oF a Feeiessbozing welsriicerl phyloelank e zalbune

SE s b sl faeoy wsed ta decivs chlarophy’l cancentrtion Feer ke anmal enlage
ptpnl o the Meeroeneter. The scals factor s determine by uaag the Bellowsang eccation:
SE RN LY - WO e B T A0 = 0258 - D5 G)

FSY ig the maxiamm sicral walties autput thal Lhe Descarncter s copalile ol
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iy Tl Uors Pl alor Wl asane e o e rere iy et Ahy oot o cmceniraiim s delendined
By wimg e dwompedan nedked, T amounswly delianies Ay o eas b vesing 2 fluscometer
pin it erien e wary aoocarements cn Ce poonlaions e imereoe Tles i ey done ey
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CTD Transmissometer

F Box 318
B0 Applanate St
Friamath DF 97370

1641) D22-5650
Sas {541) P29-52TT
Fitlps:tferans wotlabs . com

C-Star Calibration Sheet

Dhaie: JENK | 1 L | I TR
Custormer: Mational Scicnee Foundation
Serial Number: CST-30TDR
Jah Mumber: RILLTEEMT (T2
Work Owrder: (2

V= W durk (L0En

Vo= Vooul i aar 4,818

Woer o Woanl e waler 4,778
Calibraticn Temperatvee 194

ol water

Acrnbent lempereinrs: 5

e Transmission = [V Vel (Ve Va)

Tr=¢™

Tu solve [ the attenustivn coslficient e in units of m' use the following equarion,

¢ =1 (In(V. VAV or ¥ )

For fusther information on these caleulations please see C-5tar User’s Guide, Section 2.

Temperature Ervor: (L0255 F.5.7°C

“NOTES
*  (V—analog ovtput of the instrument with the bea blogked, This 15 an inslrumenal
nifsel,

* (Vo) anulow outpul voliage of the instroment with a cleared beam parh.

« [V unoieg outpot voltege of the instroment wich clean H:O 1o the path

+ [Calibration Temperatore of water | —temperature of the clean water used o oblain
Vel -

»  [Ambient Temperature}—emperatuee of the instrament during the calibration
procedures,

s (Vo l—mensursd sipnal valtage of the C-Srtar,



Wetfabs C-Star Transmissometer
N.B.Palmer Onboard Calibration Sheet

Calibration Date: 02)25/03
Serial Murrbor: CST-29TDR
Technician: Wetlabs Job 80009003 {from Wetlabs Cal Sheer)

Uze the following table to enter voltages when performing an annual calibration of the
instrurment:

Wi =4 0.05% Yoiege Blockad
[ AD = "alr 4818 Yullags i &
' WE =Vl ATTE Yallege in pure Fltent He T e

Merinire Syslam
Temzeratre of e waler dung calibealion,

Cal. Tomp cf Walzr 1894 {Cenllgrace]
i H Air e alure cuticmg -l el slic
Anbient Temp 20.5 E‘é’mu”[_':;:;-"‘- uriny s cagibislion

Tha Tollowing equalion is used Dy BY0as 10 oliain % of Tranamittance:

%% Transmeission = 1009 " (Weig - Wa) F (Wraf — Wd) VWrlg = Bigna’ Yollage at any point in time.

Uze the following table bo ender-measured voltages when putting the instrument n use:

Maka: Use thie systam that tha inslrument is being inslal’ed in la measare the voltage.
(iz. GTO: Usee Ure STO Deck anit @ reed the valtage on tha CTR Computar with the sysiem on.)

TR |I.I. LI CRRCT =L P T i T
Dabe:
Technician: Swyatam:
Value Lomments -
| d
¥4 = YWdark {cument] [ Zarenliveasuned bicc«es volaga
! ! ~
B =Y currenl) ! Garreab meseured waltage ina -,
Tw 1007 S+ TrarsT £3Icn in pure watar,

Lisg ha following eguations t2 obtzin the b and B constants for Sedsawes [o0 Bolh e ST @nd
Therrwsaliregrapn:

1SHec] ChalsaniSaatachl Watlab CStar 0 Scasave for Kavoows ar Transmissamaler In Saacan far Q0F
(O NOT selacl Deam TransniEscralear on el S50

M= (Tw DW= A=) T {AT - 1) B=-MY1
M ={100¢ y*4 -1 - =
K= =

Path Length (M) = 0,250
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Meteorology System

Anemometer (Port)

AM ¥Young Anemometer Calibration, Maodel 05106

sMmi:{as232 Date:[ 55 Fol og] Cald By:[Bruce Fuix
Tozkwdes | Calevaled | Msasursd
Cal Mt | Wisdspead | Winosbesd Wagzwes Dualtz
AP ri's i Dot vy Knolz Direstlan | Biesciin | Minaskos
]| [ T 0.0 o ] i 1
200 nasl 0 0.1 159404 39| =es =T
GO0 245 2.4 a3 4,76 gil 5% :
1:Har L0 4.8 0.1 b5z agl  an il
1560 735 7.3 G0 14.26 1200 130 i1
EI00 330] 9.8 .0 12,04 150] 144 ;
00 ) I 01 28 56 1mal 17 1
A0 I E 3808 20|  20m ]
L AoGl) 283 -£.3 _4f 2401 240 il
H{ILmI 2040 203 -4 5712 #7al Zean 14
a0 3430 a7 -Cd BE.id anal Ao i
Ejon]  3mEn] 397 -0.5 TEAG| aaq] a3 ]
_Ea0n 4270 447 -0,6 0566 7 5 i1
L0500 4%.00) 405 -G Sh.z
ST ] 31,30 384 Bl 11473 Mate: Dalla dirg~tan shedld o
ersEsr -+~ or- 3 datrens
Calemar
Clozkwige | Gredliee | Waasuad Do Mot excead 120000 rpme-dufing Wond
i ket | Windspeed | Wirkeaged Spesd tesl,
Firrd ri's miE Lista mis
D 0,00 (K1 00 Wind Sosed Threshald = 2.29m7]  Yes
200 o@sl 00 0.1 Wind Direzt o Thicshold < 30 g Yes
B0 45 2.4 TR
1000 4an] 4 £.1
1500 7.85 7.5 &1
£000 a0l 9.4 0.0 Additional Carnments
EI00 4700 4.8 -0.1
A0 et R -0.2
Eo 24.50] 24.8 -01.3
EI0D 2p40] 20.5 -0
Foon 34.30] 947 0.4
ED0G| 39200 347 R
oonnl 44 0] 447 (.6
AT 4000 407 -0.6
15 Dl 38800 635 07
Mote! Dale Wingspzed shzald not excesd

+or- 003 més for O - S00C rom




Anemometer (Starboard)

AM Young Anemometer Calibration, Model 05108

5N G263 | Dare:| 8-Dec-0z Cal'd By:{Lnzncwn |
C|Ei‘i-.':'|5:"' Lacudales | Measuad
Cr: Woabar | i qdspesd | Sircascesl reesared Oe4
EFR 1M gL ks T dkricks Directian | Ziresticn | Deechon
0 oo 0.1 U1 L 1] | 5] il
a0 .08 0.4 N 1.5 aol o 1
S0 245y 23 | 0.2 4.8 G0f. &H 1
1200 4000 449 0.1 .5 ) R 1
15001 7a5] T4 3.1 14.7 2ol g 1
E10H) Rt T 0 13.C 150l 50 0
30 i 14.4 | Z8.E 180) 17 |
4000) \E60]  1tE 0.2 35 | 210 210 0
Rl 2a50]  FaE 0.4 47 B 2q0]  2a0 0
EONK) se4nl  PET 0.3 E7 1 270l 2% 0
R sdan] =47 4 ESE ol 300 fil
B0 seen| 35T 0.5 758 ago]l 337 -1
G0 aa.10] aa7 0.f A5 7 0 0 0
e 4L (0 A5F 0.7 e
TEo0n Se 80 EES 0.7 1142 | Mota: Jwha directizn should not
axpesd —or - 3 deqrees.
0Ll
CGiockeise | Catsufalad | Beasuicnl Do Motexcaed 12000 . caring wWind
Gzl Winter | Wiarepead | Wndapaed Sy ol
T M= s Mals ms
0 .00 a1 1.1 Wind Spasd Thresholn < 2 Hgm?[  Yie
=a0 048 1-& n.7 Wind Directior Thresnold < 30 am7 Yoz
B0 DAE a3 Q2
1E30 4.8¢ 15 0"
120 7.35 74 -0
A [ 240 18 ':l_".] ; Addilionnl Comments
=LA0 |4.73] 4.8 =01 Catllbesiberr meevemariemeinis o piaed b o
AP0 {59 B 198 0 loTatien cal shast. Teckalzian whe
BLO0 94 B ) 0.3 Larlomid calibeabion s L aoe.
A0 LI 287 0.3
LI 3. 3C .7 -4
AL ol w7 0.5
S0 490 4a.7 0.5
10050 L2807 406 0.5
120010 BB S 0.7

Nota: Delta Winds jped shacle not aeccad
< QLA NS lor B

B r
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PIR
THE EPPLEY LABORATORY, INC.

F EBhalisks fea, PO Boy ¢1B wgwporl Rl 2340 LUSA EFLAE
Trinpreae 471 BT 1033 F

g 400 847 -8031
Bl cAle gl b Esmel com TrbemmEL: W Bpdilen e iR

ko Fidcoren Weasuramirs
Savizg 19

STANDARDIZATION OF
EPPLEY PRECISION INFRARED RADIOMETER
Model PIR

Serizl Humosrc: J3I025F3

i

Beslztance: 7h4 £zt
Terporatics Conpenscticrn Manger =20 ta

B~ ha
Y
1]
-

TolE  pwriodgoiswetar has Been  comparsd With Preelizion Infraced
redoomersr derial  Muasbar FHREET S L Eupley’ s Soackbody
A hFelt an SEsEem OmEsr Tadiatien. AnTenisities of aprlioRimaraly
Al marhs et Y and an avesage aroient tenpsreTuzz ol 25 Y0

-]

£ & reselz aof & seroes ©F oomparisons, 1t has becs found to
=LA - ﬁﬁﬁf][ivity Lol

e __r -
G % 107" wdl==/watts TECer -

'ne =alcilar o9 & Thh& oehsatbant 4% Bs=es on *He TAasE Tha= T he
ralazisnshlo cetwesn radiebion. intensicy and emf e rechilinear
b ipbensitieas or VUL wabr® me—aT S0 This radiomersr i8 lirear
Lo wWithin £1.0% Up to this intoadliy.

I'ne calipzatlon of khis Instrooment I=s traceakls to  ths
Intevnatianal Fractlcs Tenperaturse Scels (L2TR) chrcugh =
precosioln low-Lenperatule blackoody.

Shipged tzd Date af “est!: QOuivber 36, 2072
Halioon] Sceieace Faundacion
Ferz Lugneqe, 4

In Charge of TEEL:;E’?iﬁé;.“ﬂuw
3.0 Meaikgs s 89204 -
bPata: Kowersss G 2002 Eeviswad v

— E_Hfff
iﬁﬁtuﬂd tj]¢L4

Nersrka:



PSP

THE EPPLEY LABORATORY, INC.
IF Ghe!'ald Awe - P.D Dox 478, Wewparm Al 08H&0 5S4 EFLAB
Tulephome, 4i1-Bd7- G20 Fak  401-847.1031

S wmilic G menis
T Branifihe eanoansrany

STANDARDIZATION
OF
EPPLEY PRECISION SPECTRAL PYRANODMETER
Modal PSP

Faedl: epTiks@omdl hhsnel cam Inreemnes: warae epplexiab.com

S==im” Hizher: 130594873

Resistance: LY 0 ap 25 g
Tampelatucs Cocps=nuation Range: =20 to 1 el

This radiocmste:r lids beern comparec with Standerd zrecisicn Spectral
Pyrouuueler, Serial Mumser 21231F3  in  dpplsy's  Integ=ating
H=zmisphors wundar radiatien intensitics of approXimately 70D watts
maTer™ (roughly onc-nals a sclar conetant] . The adcipted wvalib-ation
torgoratire is- 23 "C,

hz @ fooult ot oa sseples of comparizons, it las be=n Toupd to haws a
==nxobBivity af:

853 % 107" volts/watts mare='*

The wvalcilablon zf this conetant ie bBa=sed en the Zazt that Eas
relationsnlp betwvesn radiatics intensity and emf <= rectilinesc to
intensitizs of 1400 Warcs meter™?, Miie  radiometer 1= Yl=dar Lo
witiln £ Do5% up ke this intensity.

Th= calibratic= af Ehis instrumant 1s trhacedble Lo sta-dard self-
calibhz=ating  cavity oyclellomelecs  dm teoms  of che  Svetems
TibszpatLangle: des Unites !:E'_[ unilte],  whlch paiticipated in the
Mizth inSernaticnal Cyrheliometris Comzacisons (IPC IX) at Davos,
Swltzerlend 1n Saptmmber-Ootober 2000.

Feeful sonvession fastsr 1 cal om® mism? = 637,37 watts meter™d:
1 BPAFH —hr™ = 3,153 walis pebtec™

Shipped ta: Oate of Test: Jaooaoy 34, 2003
baticnal Sciente toundation i =
art lpopame, QA In Chargs of Test: _.-'E‘ ;"F'-';_-J_j.,.v.:.-.
.0, Hambzr: 39045 B
Datel: Jaquety 2L, 2003 Reviewsd h?’filgiﬁmﬂ i ]"'.f_

Hemarks:
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PAR

Binspherical Instruments Ine.

CAL ORATICN CERTIFICATE

Gl bratlon Date %3%-.

Madsl Mumbar ISR 240 e SRR S - T

B rich Mumiber B o

e e TFC

Hlarsdand Lamp S3700e5M18/01)

“robe Excitation Vollage Range. ] b B WG

Cutput Pola iy Positiva

Frobe Condions af Calibratian]in air;
Calibratior voltaga: i VDG
Probe SHrsenl 1.2 maA
Prote lllurminatad B4 my
Pritbe Diare D4 i
Probe Nel Resparsa _ 820 mW

S acied Lamp Qukput
Casgoah |noair (sanre conditon &g caliration):

0.14E+15 guantalcrisac
C.MS  uElem'sec
Calibration Fsdtor

{Ta paleifze iradiance, divids the net valfecs reaaing i lAelis By Mhis valoe.)

Dy 1.01E-17 %louanaicrmises)
E.0EE+DD WWUE!nmi sed)

ryos:

- &npual s3inmiion s rmnmmAndad

. Cadigralion = periormed usiig =z Slandarc of Spectral Drela e fraceabie by L
fafona relilule al Slandaice and Teckrology | MIST],
~he Edac T B i Fe hlsaniEn e il WIS bkl
Cularabioer veas 3z vl custa e g3k, wle gyl slde

. —

Fud

-

et B B RG]



TSG Calibration Files

Underway Conductivity

SEA-BIRD ELECTRONICS, INC.

B8 13Eth Flaze M.E., Eollavue, YWashingzon 52005 LsA
Mhe-a 1425 643 - 2365 Faz: 125 643 - 2534 Internel: sesbird@saabird. zom

SEMSaE SERAL FIUUMEBEER = 3l SHE 21 DOMDUCTIYILY CALLERATICR JATA

CA CTHAA TN DATE: 222 FRE M QA5 0500 - &30 Siee meaimga

GeHIT COEZEICITR T ARCTR CORTTICIENTE

o - e ZEEsETaen How  ZLRITINGTSn-GE

l: = L. .C322Z°581=- -l b E.aZic204de-21

R U~ I B Tk B T o= L ARRVIRAUE4TT

J om & Ta3513584-05 Co= -8 2L2TETERe-C5

IToor o= Eo4ie DS dammingld m= &,

AT w4 G- E sl ll CPoccir = =5 . 2Te=-04 ‘rranirs

RATH TEXP 2ATIL EAL TATIE COMD [M5T GRS [FKET OOK D RESIDEIAL

ATE 0 00 e TR AT kel [T RSO LS

22 . CoCZ o, 00na 0,0200% £.21zC< T eina T SR

o BT HLOHTENS £ ET W, me s I

_-‘1.5"'~EH3 J.aboinl 5.559711 1. 25278 I B
ad L LA [ Y B G oLya 4.-34'49 FEE e
>4 . GET2 i1 _SGE7CAO A 4 ELTTD o.oaZll
3¢ .9565 - '_‘li' : LIV, 51007 I U L
e ARR CoGands AR = § A O L.Erd4 L. g
3< 55351 g III35¢.E- —1.31452 5.03526 -0_a0a0nz

Ui civsly = § I'|'E r |F]' + il:";':- [T + 5L = il Siemenstmeer
TR E I PRI Y T 1l O O T [ o O [ T

C= lnmerme e O] 0 = preasune sdeciiaral; A e O lrar f o CHmr

Fatidayy = izt eodduee ity - Bacs eandeerceleyd  asing 2, he s | scesfenent:

calla-nrlon:

[ P T S I S S PR Y i Culx

B 2E-MIveiE

-0 : . i A N ]
STRINJAL G

(TN I | !
aadn = — - | E F—H—— 3y

i

e ] e b ‘

1
2,032 ’ :
N I ¢ ) i L B

COMILET IS 17 (5 mearwdrelug 2

Th
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Underway Temperature Sensor

SEA-BIRD ELECTRONICS, INC.

1R80E 13Ath Plara N E., Belewvus, Waghingter 28005 LISA,
Phona: 42E} B43 BEEE  Fou: (£233] 843 - 2954  Inte-n=t: resbira® seazind com

SENSOPR SERIAL MUMBEER = 3138 SBE 11 TEJFERATURE CALICEATION DATA

CALTERATION DATE: 33 o 02 ITS-20 TEMPERATURE 3CALE

[T590 COEFFICTEMT TFTR-£8 COFFRICIENTS

g - 4.2z2450Z250=-01 A = 3. 8472185 Te-03

h = g,izlavd53e-04 b= 5. 9B326C3T7e-04

i o= 1,93900£448-08 o= 1. FORSNETLm-N5

i = 1.1a7.°80e-08 d - 1,40113835c-08

£, = 1000, 000 £, - 1568, 357

BATH TEMP IMETRLUMENMT FRED IHET TEMDM EOSIDIAL

(TTE-90 *Ch Hi) (IT5-80 ) [IT5-70 "2}
1,000 25460, 307 0.855% SCLODEOE
g, B0 2775 . 144 TR C.OnoLa
1g , 9994 AaR 7. 400 14 .94 =0 0000E
18 5000 372% 308 TR AGG6 -0 L 00008

4L GO0 L1832 .042 ad ., coog G000
2B, 855 4570, 526 2% . 0001 CLO00ES
A2, 500 LHHIL, 1UL 32,5001 =C.00015

Terrperonuee ITE 20 = L 1 hIeathy/ 3 1 ilEn (R + H0aE/ 011 - 273,05 0
Tll'l'pdl'ﬁ'u.'il IPT: a8 = l.-'-:l:l. + 'h-|-?.l'{l']."ﬁ] + I:l:l.']'!]{rulﬂ] ﬂ[rn'{[lfﬂl]} BT R ]
Followicg the recenrendstben of TROTS: Tﬂ'iu amumed to be 100024 =T, (20035 *Ch.

Hesndea = imetrurrect femperature - haih pemgeraniee

=6l iECETan whelea T
Oodegd - T e T e shate [dcg G

: ' ; | @ 22-mavOl -2.00

moong

REZISPAL

C.omng

&
B T
i

Las]

]

i'

i

|
|
mgrees CF |
|
|

- a0 I .. | i !
. fi c 1 14 m = b 1t

TERFERATUFE (Degress L]



Underway Remote Temperature Sensor

SEA-BIRD ELECTRONICS,

|BO8 136th Placs M.E., Eellavua,
Phamg: (4261 €43 BEES  Fawr (4260 643 . 8064

SEWSOH SERIAL FLIMHER = 750

UALIBEATION D7 (E-oh-INe

S-S CTTEFRICTER TS

Washingtan

INC.
9B00E  USA

Internct: soabird@seabird camr

TEMFPERATURE CALISKATION DATA
T8 IEMPERATURE SCALE

IF =08 L EFFICTERTS

= 1 ARAI21114e=0%

S HiIBIT4A54-045

= 1.61237533e=-06

= ZT0H.479A8

F
o)
& = 1.58588118e&-05
d
£

RESIDUAL
(TS0

GoaCl
Laafs
Qi 20 L
LODA0E
00203
Q0205
LQodo’?
=0 . Q0004
Q. 00000
=C.Oe007
CLoofoos

] 1
[ o o e R - i

g = 4 . 2T9RE VT TE-01

h s B,l9%88021le-04 =

i=s Z,06408679Le-05

j = 1.61036309e-046

Fp = 1000.000 Ey =
EATH TEMP [NETRUMENT FREQ INST TEMEF
1520 *C) [H# TTSS50 ")
-1 449349 2709, 178 -1.4959
1 0031 ZETOD, ZET 1.00C1
g B 310/ . 997 & BO0T
B COal ZART RET B _OoCD
11.5421 g2, 77A 11.5201
1%.0031 1902, 03 15.0002
LE.S001 4197 BZZ 18.500Z
£ o GoUH. LHS X QM
25 . E0Q1 4835, 381 25,5001
25.0002 3178.603 2%.0001
3F =001 3538 a17 A2 .5001
Tomperaues [TE-80 = 14g 4 hl-rﬂl:‘E}l'i}: i i.:l'l’-[f'u}ﬂ-'l + illr.'-'l'f‘l:a'."]'ll--l"“_'li-'l:f 50y

Temperanne: FISE8 = Lifa + bAAun] + e[faif f] < d{Enif i))] - 29505 ['0)
Coloeing the recommend aiion of JPCTS: Ty b8 essumed o be [ L0022 * T, =200 35 .

Bciedaal = instniment emperaune « sall iemosraran:

. 8300

[N L = I

enl ibration delim T

. ks Imirg
| B 1irecdis .35
Zh D Fab-254 n.m

||
FESTOUAL |
Dagrecs o)
parm - &8

S

o

b.0%0 —

5 |-

|

|

R I
3 L]

"

5 n i
FIHFERATURE {Deqress 0}
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Underway Transmissometer

20 Beow 318 ! (S41, 320-565D
=0 Applagals St Fax (a1 B28.5277

Fhiamath OR QT30 WET; } La bs Bl poelab g oo
s

C-Star Calibration Sheet

[ [T 2403
Cusinmer: Matinnal Sclence Foundaiion
Serial Mumlwr: CRT=42IFR
Jab Muorilkeer: 001216
Waork Order: o5

Wy =N dark 0058
Vo=V oul in air 4,584

Vo= Voour In wager 4,772
Calibration emperature 196

o whley

Ambical benperaiune i1.8

4 Tranamisaion — Vag-Val (V- Vil

Te=2"

o solve for the ettenualion coefTicient e in wnits of m' use the fol .ewing equation.

e = -1 (In(V - Wy MV e V)

For ftunher infomnation on these calculadons please see C-5tar User's Cuide, Seation 2,

Temperature Error: 0.02% F.5./°C

MNOTES
s (¥yl—analog outpat of the instrumen: with (ke beam blocked, This iz an inglrumrental
e
s (¥, )—analog ourpul vollage of the inzrumeant with a cleared baam path.
(¥ o )—analog output veliage of the instrument with clean H-O in the path.
{Calibration Temperature of water—tamperature cf the clean water used 10 oblgin Vi
(Ambicnt Temperaturs)—termperature of the instrument during the calibration procedures.
¢ (Vuel—mcasured sgnal valtage of the C-Biar.



