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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.

Keywords: Arctic Ocean, XCTD, Salinity Calibration

*1 ERMEREATE v 5 —  IEPEBIIAT 7R
*2  Japan Marine Science and Technology Center

107



1. lEC®IC

XCTD (¥ F R AZEEKIRE E &~ 9 — eXpendable
Conductivity Temperature Depth) 13, HLEHDMALETL,
1000mF TOKiE, WM ELSTES, L2 L, CTD (friE
KR & >~ 9 — Conductivity Temperature Depth) & [
T5E, WAORMEREE X1~ 2H{K V. B RFEOMK130
VATLDXCTDO YA, L, I +0.02C, ERfaE
£ £0.03mS/em, ZEESMIIZIRRIED £ 20D KE Wk
REINT VD, ZOELIZEEOREEZ, Lk 1%
R D otk & 1LT0C, 1000dbar, 29.4mS/cm% FlvC
B3 5L, £0.0394psulli b

e T4 ATEHL TV AR O —212, T HERE
B NS5 KK OKIRER 258 5. LARIETIL,
WK OE XTI G TR ESTEBY, KO KL% [
EL, KREB 2 #iT 5720121, £0.01psuftfE D5
WENLETHL, ThiL, A—A—X)REhTw5
XCTD D5 £0.04psu% B2 TBY, ZDikmIZE D
FEXCTDTF =% V501, BIKTIINEECH 5, €2
T, 2O TIE, XCTD &CTDOKIl, 57— % % g
L, XCTDOH 5 O & -, 5 OfiE %1772\,
W HE % +00lpsuE Tl L X852 2HNE T 5,

o

o0 0000000 ¢

150w

Canada
Basin

2.7 —4

20024-:8~10 I, AbkiifE <, e HERITZEM [ A5\ ]
EHF T USRI [ VA v a—F > T, 1904
DCTD, #1208 OXCTDEIM 24T %2 o720 1L, Bl
HONEE R [ADHW]TIid, CTDIXSea Birdfhd
SBE9plusZ FVy, = A% ¥ K% THi - Mow H o Rk %
T o720 ALIZH > 7V, Guildlinett 4+ — k4L
TG WE Lz TDF—%% AW TCTDD I 5 IE
AT e ol kR, TAS W OCTDOH K 1%, 300dbar
L& T £0.0016psu, 300dbar PLiFE T =0.0009psull % 72,
(VA a—F 2 | TH, WHBRERORKZLT 2\, [
B J5 T IE 2 4T 72 o 72 K5 8, CTDOY /3 FE 1,
1000dbar LA T +0.0007psu, 1000dbar ELiZE T +0.0006psu
2% 572 XCTDIZEE RKHROMKI30Y AT 4% Fv 72,

3. fER

X213, 20024E DHLHENDCTD, XCTDF—4 % 7z, T-S
FATT I THb, M2(b) DEA, T5—3—1F, Kif0.3,
0.2, 0.1, 0.0CTOCTDEIM s D355 DFy, Bk {7 C,
AR 22X IR & Ve U, A D EHEE TlE, K
10.3~0.0Co#PH T, KD G, o idd H1RE

\30\'\'

140W

B1 20024 eAsi il 71 4 M O B R D 704 o AL & RIUAIICTD, FALE FPU M IEXCTDO BN . AP & A1
BKIEASEL, HARIE IS L 22 572 Mo ad 1% D13 72 AU, M4, 5Ta L7=CTD, XCTDBIM A, B

I International Bathymetric Chart of the Arctic Ocean (IBCAO) D7 —% & i\ 7z v 32 — N1 1000m L o HHIH,
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 shadled.
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Fig. 2 Temperature (C) - Sdlinity (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
0.21+0.05°C
0.1+0.05°C
0.0£0.05C

34.8620+0.0035
34.8675+0.0042
34.8734+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 TOIHE S5 (psu) DAKF-45545 . AACTD, MUfHH

O KA IEDOXCTD,

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
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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.

35.0

111



Potential Temperature (°C)

6
5 l (a ; . —
[ ! ) SR -
i 1 e
T I { =
3 i H H © ;
{0 o /] o
2 1 o | o
I H N 0.5 I
IR | E
DL il e
s i S
- H b i c
iy ! 3
i | | 5 0
AR i o
_2": palon |l | R i e <1 0 LY i h
240 260 280 300 320 340 36.0 34.6 34.7 34.8 34.9 35.0
Salinity (psu)

Salinity (psu)
7 K2l O T, XCTDIASHIEE AT —5 & 72b0, HRIZCTD, HILEAMIEFADXCTD, IvF—IF, K
TYYRNVEER RS (b) ORIEZT—/S—F, FF ¥ vl Kik0.3+0.05, 0.2+0.05, 0.1+0.05, 0.0£0.05 CTTD
CTDBUM O35 O TFIH EARHEAR 2 AL =T —/N—1d, XCTDBUN MO A7 — & TRIBRICFHR L7z
s O P L RRHER 2 P SRR 2 O HIZ R UK T

Fig. 7 Temperature (C) - Salinity (psu) diagram in the Canada Basin from CTD (red dots) and corrected XCTD (blue dots) data
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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