Meta Data for North Pole Environmental Observatory 2007 Aerial CTD-O2 Survey

Measurements were made with a Seabird SBE19 plus Seacat (serial number 5076) outfitted with an SBE43 O2-sensor (serial number 0229). The SBE43 was plumbed in-line between the TC cell and Seabird 2.0K pump.  Data were collected at the ten stations listed in the table below as part of the observational program of NPEO’07, following landing of the Twin Otter aircraft on the Arctic sea ice.

	Cast
	Station
	Latitude
	Longitude
	Date

	1
	Borneo
	89˚10.25'N
	000˚12.14'E
	21-Apr-07

	2
	St85-90E
	84˚58.72'N
	090˚20.71'E
	22-Apr-07

	3
	St86-90E
	86˚01.56'N
	090˚04.77'E
	23-Apr-07

	4
	St88-90E
	88˚03.44'N
	092˚37.88'E
	23-Apr-07

	5
	St84-135W
	84˚28.69'N
	134˚42.58'W
	24-Apr-07

	6
	St86-135W
	85˚44.51'N
	134˚08.91'W
	25-Apr-07

	7
	North Pole
	89˚57.33'N
	169˚07.26'E
	25-Apr-07

	8
	St87-135W
	87˚10.35'N
	136˚09.80'W
	28-Apr-07

	9
	St89-135W
	88˚35.00'N
	136˚02.00'W
	28-Apr-07

	10
	St89-90E
	89˚03.84'N
	084˚30.37'E
	29-Apr-07


The complete suite of NPEO’07 CTD data has been archived separately at NSIDC. The files described below can be obtained at: http://arcss.colorado.edu/data/arcss095.html.
The final data set consists of downcast data only. Casts were begun by lowering the CTD to a depth of about 15 meters, allowing the instruments to come to ambient temperature, then raising the CTD to near the surface and then proceeding with the downcast and upcast.  The initial parts of the data during which the CTD was lowered, equilibrated, and raised to the surface, as well as the upcast data, have been truncated from the final data files.

The 4 Hz raw data consist of scan number, pressure, temperature (ITS-90), conductivity, and SBE43 oxygen sensor voltage.  They were initially processed following Roger Andersen’s (Applied Physics Lab, University of Washington) procedures using Seabird’s Seasoft software routines as follows.  The conductivity data were smoothed using a 0.5 second low pass filter, and the pressure data were smoothed using a 1.0 second low pass filter, both in accordance with Seabird’s recommendations for SBE19 plus data processing.  The temperature records were advanced 0.55 seconds with respect to pressure, as determined by Roger Andersen on the basis of salinity spiking minimization (Seabird recommends an advance of 0.5 seconds due to the relatively slow response of the temperature sensor with respect to those of the conductivity and pressure sensors; it is possible the cold Arctic environment resulted in a slightly slower than usual sensor response).  A (small) standard thermal mass correction was also applied to the conductivity data.  Then the derived quantities salt water depth, potential temperature (ITS-90), salinity, and sigma-theta, as calculated by Seasoft, were added to the data files.

The resultant data files were then processed in Matlab by Matt Alkire using a modified code originally written by Russell Desiderio which incorporates the following Seabird SBE43 calibration equation (note the use of a cubic temperature correction and oxygen solubility [saturation] values calculated according to Garcia-Gordon, not Weiss):
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term mathematically undoes the effect of signal broadening due to the time response of the sensor characterized by the time constant 
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Calibration coefficients determined by Seabird on 20Feb07 for sensor 0229 were used to process the oxygen data.  Values for 
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for our casts were calculated on the basis of the equation given by Seabird: 
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For sensor 0229, pre-deployment and post-deployment Seabird measurements of 
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were 1.33 and 1.34 seconds, respectively.

In all processing, the 
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signals were first smoothed using a 0.5 second low-pass filter (from Seabird’s ‘filter’ module in the Seasoft software).  To calculate the time derivative, these signals were further pre-processed by running them through a 3-second windowed boxcar filter.

Following the analysis used to process the 2006 data, an empirical advance of 3.0 seconds was initially applied to the oxygen sensor data.  Upon visual examination of data between 70 and 150 dbar in casts 5 and 6, which recorded a confluence of distinct water masses in which O2 is anti-correlated to temperature, it was unclear whether the initially chosen advance was best.  To determine an objective estimate of the optimum advance, the following procedure was used. It was noted that, in contrast to the 2006 data, the downcast temperature data records did not match the upcast temperature records when plotted versus pressure. However, it is expected that oxygen and temperature will be well (anti)-correlated in the confluence region regardless of whether the measurements are made during a downcast or an upcast. Therefore, to determine the optimal oxygen advance, a temperature advance was first determined using a least squares minimization procedure which resulted in the coincidence of the downcast and upcast temperature records when plotted versus pressure. The same was done for the oxygen records calculated from trial advances of the oxygen sensor voltage. The optimum oxygen advance was then determined to be the difference of these values, that is, (oxygen voltage advance applied in data processing) = (oxygen advance required to superimpose downcast and upcast oxygen records) – (temperature advance required to superimpose downcast and upcast temperature records).  This procedure yielded identical estimates of 2.25 seconds for the final O2 lag for both casts 5 and 6.  Therefore, in the final processing of all of the casts, the oxygen sensor data were advanced 2.25 seconds.

The final data files are Excel files named cast??fin.xls, where ??=[01-10] denotes the cast number. The first nine columns of data are from the Seasoft processing, the last four are from the Matlab processing:

(1) = scan: Scan Count 
(2) = prSM: Pressure, Strain Gauge [db] 
(3) = t090C: Temperature [ITS-90, deg C]
(4) = c0S/m: Conductivity [S/m] 
(5) = sbeox0V: Oxygen Voltage, SBE 43
(6) = depSM: Depth [salt water, m], lat = 84
(7) = potemp090C: Potential Temperature [ITS-90, deg C] 
(8) = sal00: Salinity [PSU]
(9) = sigma-é00: Density [sigma-theta, Kg/m^3]
(10) = Oxygen [ml/l], flow advance = 2.25s, tau = f(P,T)
(11) = Oxygen [mole/kg], flow advance = 2.25s, tau = f(P,T)

(12) = Percent saturation [unitless]
(13) = oxsat  [ml/l], calculation method: garcia-gordon

Because the oxygen sensor records were processed with inclusion of the 
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term, the smearing of the data due to the sensor time constant is (at least to first order) removed.  There is therefore no need to consider smoothing OxSol(T,S) nor the variables used to derive it, when these values are used in the calibration equation for the determination of oxygen concentration.

Bottle derived O2 data were suspect and therefore not used in this analysis.

This data was collected under the support of NSF grant OPP-9910335 to K. Falkner and OPP-9910305 to J. Morison.  Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.

For further information, please contact:

Dr. Kelly K. Falkner

kfalkner@coas.oregonstate.edu
(541) 737-3625

104 Ocean Admin Bldg

COAS, OSU

Corvallis, OR 97331-5503
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