Meta Data for North Pole Environmental Observatory 2006 Aerial CTD-O2 Survey

 

Measurements were made with a Seabird SBE-19 Seacat (serial number 2373) 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 seven stations in the table below as part of the observational program of NPEO’06, following landing of the Twin Otter aircraft on the Arctic sea ice.

 

	Cast
	Station
	Latitude
	Longitude
	Date

	1
	Borneo
	88deg51.3'N
	168deg40.0'E
	24-Apr-06

	2
	St88-180
	87deg59.4'N
	179deg52.9'W
	24-Apr-06

	3
	St87-180
	86deg55.8'N
	179deg44.2'W
	25-Apr-06

	4
	St86-170W
	85deg57.9'N
	169deg56.6'W
	25-Apr-06

	5
	St85-170W
	84deg58.8'N
	169deg45.5'W
	26-Apr-06

	6
	North Pole
	89deg58.6'N
	170deg09.5'W
	26-Apr-06

	7
	St89-90W
	89deg00.5'N
	88deg24.3'W
	26-Apr-06


 
 
The final data files are named cast??fin.txt, where ??=[01-07] denotes the cast number. The first 9 columns of data are from the Seasoft processing, the last 3 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-theta: Density [sigma-theta, Kg/m^3]
(10) = Oxygen [ml/l]    , flow advance = 3.0s, tau = f(P,T) 

(11) = oxsat  [ml/l]    , calculation method: garcia-gordon
(12) =Oxygen [mmole/m^3], flow advance = 3.0s, tau = f(P,T)
Each cast consists of downcast and upcast data. 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 with stops to mount and dismount 6 Niskins. The initial parts of the data during which the CTD was lowered, equilibrated, then raised to the surface have been truncated from the final data files.

 

The 2 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 2.0 second low pass filter, both in accordance with Seabird’s recommendations for SBE19 data processing.  The temperature records were advanced 0.7 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 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.

 

In the original CTD processing by Roger Andersen, cast 7 was altered by splicing a part of the upcast into the downcast data.  This was not done in the processing here described.

The resultant data files were then processed (by Russell Desiderio) in Matlab using the following Seabird SBE43 calibration equation (note the use of a cubic temperature correction and oxygen solubility [saturation] values calculated accord to Garcia-Gordon, not Weiss):

 

[image: image1.png]O =5, * [V, #Vo 47 3217 T (PP (PIDM OSSOl (TS)
wher:
5. [V is  linear scaing calbraton coefficens;
Vi, V) the oxygen sensor voltage:
offe V)i th sensor voltage at zero oxygen, a calibraion coeficients
©lse] i th oxygen semor efolding ime constant
(¥ i th smoothd ime ervive o h smooihed volage signal
T..CT) Idimensionless] s th temperature corection toth sgnal:
TLM= 1+ ATBT +CT
T (Celsius is temperature
/B, C e calbaton coeficets
P, (PT) dimensionlss] s the pressure comecton toth sgnals
P (PID = exp(E*PIK)
Pldbar i presare
K [Kelvin i ssolute temperaure
E [Kelvinidbar] s a caliraion coefficent
OxSol,,T.5) [ml] s cxygen saturuion as prsmetrized by Garia snd Gordon (1992)
T (Celsus] is temperature
SIPSU]is sainity




The [image: image2.png]@y

o



term mathematically undoes the effect of signal broadening due to the time response of the sensor characterized by the time constant [image: image3.png]


.

 

Calibration coefficients determined by Seabird on 03Feb06 for sensor 0229 were used to process the oxygen data.  Values for [image: image4.png]


for our casts were calculated on the basis of the equation given by Seabird: [image: image5.png]T(P.T) = 7y *Dy *exp(D; *P+D,*T), where:
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For sensor 0229, pre-deployment and post-deployment Seabird measurements of [image: image6.png]


were 1.5 and 1.2 sec, respectively.

 

In all processing, the [image: image7.png]


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.

 

In preliminary processing, a value of 1.0 sec was used to advance the [image: image8.png]


data, calculated on the basis of the measured (by Seabird) flow rate at 1.5˚C of our plumbed system and the known volumes of the TC cell, oxygen sensor, and the tubing connecting them.  For simplicity, an average value of [image: image9.png]


=3.3 sec was initially used (weighted by [image: image10.png]


values in the upper part of the water column, where the [image: image11.png]


signal showed the steepest variations), for all casts at all depths.  Upon examination of the data, it was clear that the [image: image12.png]


signals, advanced by 1.0 sec and processed with the [image: image13.png]@y
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 terms for [image: image14.png]


= 3.3 sec, still lagged those of temperature.  An empirical advance of 3.5 sec was determined by analyzing the data between 35 and 80 dbar in cast 7, which recorded a confluence of distinct water masses in which [image: image15.png]


 is anti-correlated to temperature.  This advance of 3.5 sec brought the [image: image16.png]


 up and down portion of the casts into coincidence, when a constant [image: image17.png]


= 3.3 sec was used in the processing.  Conversely, bringing these up and down portions of the casts into coincidence by keeping the flow advance of 1 sec constant while increasing value of [image: image18.png]


 were applied introduces sizeable artifacts in the processed data.

 

The processing was then refined by allowing [image: image19.png]


to vary as a function of pressure and depth as described by the previous equation.  The empirically determined flow advance for cast 7 in this case was 3.0sec.  Therefore, in the final processing of all of the casts, the oxygen sensor data were advanced 3.0 sec (and [image: image20.png]


=f(P,T)).

Because the oxygen sensor records were processed with inclusion of the [image: image21.png]@y
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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.
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