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Methodology

3 probe types: Standard, Experimental, Tight

Weight Tolerance (TWT).
Gradient method: Used to estimate depth biases

in the XBT data, i.e., a depth offset (Z0) and a
depth linear bias (Zd), such that:

/xbt —Zctd = 70 + Zd*Zctd + zs
XBT temperature biases: Estimated after

removing depth biases, i.e., a temperature offset
(TO) and a temperature precision (ts) which is the
standard error of the data, such that:

Txbt—Tctd =TO £ ts



Methodology

Gradient method: Compares temperature gradients between XBT and
CTD, and locates the depth of the best match. The best depth estimate is
where (1) the RMSE is minimum, (2) the correlation is maximum, and (3)
the temperature difference (DT) is less a threshold (<= 1C).

This optimization is ran 2x, one with a window of 50 m, and later with a
window of 90 meters and DT threshold relaxed to 1C.

Before applying the method, the data is interpolated to a depth step of
1m, and filtered with a 7-point median and a 11-point Hanning filters. The
corrected depth is also filtered with a 11-point Hanning window.

The goodness of fit is estimated by estimating the number of points in
which corrected depth gradients are larger than 10 meters.

The depth error parameters are estimated by the best fit between 100-
680m to avoid the upper and lower layers.



Example of correction

Section = 3,T0=0.03,Zd=-0.04,Z0=18.48,TS=0.04,GD=1
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Corrections

* 3 corrections for thermistor calibration are
applied to the XBT data. The biases estimation
procedure in the methodology is applied 5 times,
on the original data, for the data after each of the
three corrections individually, and for all
corrections at the same time.

 The corrections are for:

1. Wire imbalance

2. Manufactory thermistor calibration
3. Thermal time constant
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The effect of the corrections on the
temperature profile

standard : 01212808
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Corrections 2 and 3
overcompensate each other.
This may explains the negative
peaks in the temperature offset
in the standard probes.



Depth Linear bias [% depth]
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Examples of profiles
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Parameter distribution by probe type
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and Experimental probes.
However TO is always
positive.



Parameter distribution by probe type after all corrections
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Statistical Analysis

 Monte Carlo method for estimation of mean and
variance of the error parameters (e.g., T0,20,Zd) of each
dataset. From the initial population, it generates several
random samples using a normal distribution derived

from the data.

 The mean difference between two populations can be
retrieved, including a probability on error being greater
than other.

* We will test 2 main hypothesis:
1 Isthe corrected data different than the original?
2 How does each probe compare to the standard?
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Z0 between corrections
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Zd

Zd between corrections
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Conclusions

Correction 2 (thermistor calibration) has the strongest
effect. After its application, the temperature offset is
less biases toward positive values.

The temperature offset is the error parameter most
affected by the corrections.

TWT has the smallest depth offset an the smallest
variance of linear depth bias.

Experimental has the smallest mean and variance of
temperature offset after correction.

Standard did not improve considerably after
correction. Instead it is overcorrected.



