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XCTD Salinity calibration in the Arctic Ocean

Motoyo ITOH*?  Koji SHIMADA ™ *

We examine a new salinity calibration method for XCTD in the Arctic Ocean. With the depth range of 700—1000m in
the Canada Basin, horizontal distribution of salinity on the isothermal surfaces is nearly homogeneous. We statistically
compare the XCTD and CTD profiles and calibrate XCTD data. Accuraciesin salinity of corrected XCTD is £0.01psu,
that is much better than the manufacturer's specified accuracies of +0.04psu.
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Fig. 1 Locations of CTD and XCTD stationsin 2002. The solid circles and solid squares indicate the CTD stations. The open cir-
cles and open sguares indicate the XCTD stations. The solid squares and open squares indicate the station that is not used
for XCTD calibration. The labeled circles aindicate the locations of the CTD and XCTD stations shown in Figures 4 and 5.
Bottom topography from International Bathymetric Chart of the Arctic Ocean (IBCAO). The area shallower than 1000m is

lightly shaded.
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Fig. 2 Temperature (C) - Salinity (psu) diagram in the Canada Basin from CTD (red dots) and uncorrected XCTD (blue dots)
datain 2002. The solid circles and open circles shown in Figure 1 indicate locations of CTD and XCTD stations. The data
enclosed by the solid line in Figure 2 (@) is shown in Figure 2 (b). Contour lines indicate potential density. Black dots and
error bar in Figure 2 (b) indicate the average and standard deviation of salinity (psu) on 0.3=0.05, 0.2%0.05, 0.1=0.05,
0.0+0.05C isothermal surfaces of CTD stations. White dots and error bar indicate that of uncorrected XCTD stations.
Values of average and standard deviation of salinity islisted in Table 1.
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Table1 Values of salinity (psu) on the 0.3+0.05, 0.2+0.05, 0.1%0.05, 0.0+0.05C isothermal surfaces of (a) CTD,
(b) uncorrected XCTD and (c) corrected XCTD. Errors are the standard deviation.

(a) CTD (psu)

(b) XCTD (psu)

(c) Calibrated XCTD (psu)

0.3£0.05C
0.2+0.05°C
0.1+0.05°C
0.0£0.05C

34.8620+0.0035
34.8675+0.0042
34.87341+0.0042
34.8810+0.0040

34.8829+0.0188
34.8900+0.0185
34.8970+0.0188
34.9068+0.0205

34.8626+0.0043
34.86851+0.0047
34.87851+0.0045
34.88171+0.0042

(b) Salinity on 0.1°C

X3 RF > xiKkilik(@0.3+0.05C, (b)0.1=0.05C TOHE S5 (psu) DAKIF-5545 . AACTD, MUfHH
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Fig. 3 Horizontal distribution of salinity (psu) on potential temperature (a) 0.3 %0.05C and (b) 0.1%0.05C.
Solid circlesindicate CTD stations. Solid squares indicate uncorrected XCTD stations.
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Fig. 4 Typical example of comparison of XCTD and uncorrected CTD data. Temperature (C) - Sainity (psu) diagram at a
shown in Figure 1 from CTD (red dots) and uncorrected XCTD (blue dots) data.
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Fig. 5 Typical example of comparison of XCTD and corrected CTD data. Temperature (C) - Salinity (psu) diagram at a shown
in Figure 1 from CTD (red dots) and corrected XCTD (blue dots) data.
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Fig. 6 Histogram of the salinity difference between CTD and

XCTD data, AS. AS s values of salinity difference
that is averaged over 0.3+0.05, 0.2+0.05, 0.1+0.05
and 0.0=0.05C isothermal surfaces.
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Fig. 7 Temperature (C) - Salinity (psu) diagram in the Canada Basin from CTD (red dots) and corrected XCTD (blue dots) data
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in 2002. The solid circles and open circles shown in Figure 1 indicate locations of CTD and XCTD stations. Contour lines
indicate potential density. Black dots and error bar in Figure 7 (b) indicate the average and standard deviation of salinity
(psu) on 0.3+0.05, 0.2+0.05, 0.1 =0.05, 0.0=0.05C isothermal surfaces of CTD stations. White dots and error bar indi-
cate that of corrected XCTD stations. Values of average and standard deviation of salinity islisted in Table 1.
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Fig. 8 Horizontal distribution of salinity (psu) on potential temperature (a) 0.3 +0.05C and (b) 0.1£0.05C.
Solid circlesindicate CTD stations. Solid squares indicate corrected XCTD stations.
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