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Calibration of salinity and dissolved oxygen data
for T/V Ten’yo-Maru CTD system

Tomoharu Senjyu* ' Yasuaki Takeda®?, Satoru Sanetou®?, Shigeo Tatsumi® z

Tadashi Kamano®?, and Kiyohiko Fukami®?

Salinity and dissolved oxygen sensors on T,V Ten'yo-Maru CTD system are examined

on the basis of hydrographic data obtained during its 66th cruise in 1995. For salinity,

a good correlation between CTD data and water sample salinities determined by salino-

meter is confirmed. Two calibration methods, direct regressions between CTD and the
sample salinities and the cell-factor calibration method, are applied for the sake of
comparison. The CTD data can be corrected with 0.004 psu of root mean square by both
methods, though the cell-factor method is more sensitive to error detection. Dissolved
oxygen contents measured by CTD always showed much higher values than oxygen
values determined by the Winkler method: the oxygen sensor was in an unusual
condition. However, the relative values are considered to be acceptable because profiles
of dissolved oxygen measured by CTD show characteristic features of oxygen distribution
deduced from historical data. Linear regressions are applied between oxygen contents
measured by CTD and determined by the Winkler method. As a result, CTD oxygen
data can be corrected with less than 1.0 ml 1 of root mean square. Some erroneous
operations of rosette sampler were detected by careful comparison CTD data with sample
data. To obtain high quality data, water sampling is necessary to check the rosette
sampler operation as well as the calibration of salinity and dissolved oxygen data.
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Fig.1: An example of CTD observation result.
Vertical distributions of temperature (T).
salinity (8) and dissolved oxygen (O)
are displayed.
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Fig.2:Bottom topography and location of CTD
casts taken during the period of 7-9
September, 1995 by TV Ten'yo-Maru.

Depth contours are shown in 560 m interval.
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Table 1 Salinity data used in this study

B.-No. Press. Lab.-Sal. CTD-Sal. DIFF.
C10-01 1200.5 34.070 34.079 -.009
C10-02 798.5 34.113 34.071 042
C10-03 599.6 34.073 34.071 .002
C10-04 501.0 34.072 34.071 .001
Cl10-05 399.4 34.147 34.073 074
C10-06  298.7 34.093 34.071 .022
C10-07  200.3 34.129 34.118 .01
C10-08 149.6 34.277 34.281 -.004
C10-09 993 34.287 34.283 .004
C10-10  49.6 34.487 34.493 -.006
C09-01 1321.6 34.070 34.078 -.008
C09-02 1191.8 34.071 34.078 -.007
C09-03 1000.1 34.076 34.078 -.002
C09-04 800.2 34.072 34.079 -.007
C09-05 598.7 34.076 34.079 -.003
C09-06 500.1 34.100 34.079 .021
C08-07 399.6 34.083 34,079 .004
C09-08 299.4 34.057 34.069 -.012
C09-09  199.7 34.134 34.132 .002
C09-10  150.7 34.299 34.299 .000
C09-11 1004 34.367 34.333 .034
C09-12 49.3 34.549 34.557 -.008
C08-01 1011.2 34.079 34.076 .003
C08-02 800.7 34.070 34.077 -.007
C08-03 599.7 34.077 34.079 -.002
C08-04 5004 34.074 34.079 -.005
C08-05 399.8 34.0M1 34.079 -.008
C08-06  300.0 34.082 34.076 .006
C08-07 200.2 34.076 34.072 .004
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C08-08 150.0 34.160 34.154 .006
C08-09 100.2 34,423 34.427 -.004
C08-10 49.9 34.525 34.529 -.004
C07-01 752.8 34.074 34.076 -.002
C07-02 599.5 34.073 34.077 -.004
C07-03 499.2 34.073 34.077 -.004
C07-04 399.4 34.074 34.077 -.003
C07-05 300.3 34.074 34.069 005
C07-06 199.4 34.099 34.096 003
C07-07 149.9 34.234 34.211 023
co7-08 999 34.504 34.503 001
C07-09  50.2 34.512 34.516 -.004
C06-01  500.0 34.075 34.075 000
C06-02  400.0 34.074 34.077 -.003
C06-03  300.6 34.074 34.073 001
C06-04 199.7 34.074 34.133 -.059
C06-05 149.5 34.134 34.355 -.221
C06-06 100.6 34.348 34.556 -.208
C06-07  50.0 34.547 34.420 127
C05-01 15611.2 34.075 34.077 -.002
C05-02 1200.4 34.070 34.079 -.009
C05-03 1000.0 34.071 34.079 -.008
C05-04 800.9 34.131 34.079 .052
C05-05 599.6 34.077 34.081 -.004
C05-06 499.1 34.073 34.080 -.007
C05-07 400.8 34.072 34.068 004
C05-08 300.6 34.129 34.132 -.003
C05-09  200.1 34.209 34.214 005
C05-09  200.1 34.209 34.214 005
C05-10  49.9 34.168 34.172 -.004
C04-01 1282.1 34.073 34.075 -.002
C04-02 1000.5 34.073 34.077 -.004
C04-03 600.4 34.072 34.080 -.008
C03-01 1108.4 34.075 34.075 000
C03-02 999.9 34.076 34.076 .000
C03-03 799.3 34.073 34.077 -.004
c0o3-04 225 33.983 33.993 -.010
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Fig.3: Vertical distribution of differences be-
tween sample salinity and CTD
salinity.
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Fig.5: Vertical distribution of CTD conductivity
cell-factors (C;). The line in figures is
C: asafunction of pressure calculated
by the first (a), the second (b) and the
third times (c) regression.
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Table 2 Salinity data removed by salinity —
salinity regressions

3-TIMES REGRESSION
CUTOFF : RM.S. X 1.0

B.-No. Press. Lab.-Sal. CTD-Sal.
C10-02 7985 34.113 34.071
C10-05 399.4 34.147 34.073
C10-06 298.7 34.093 34.0M
C10-07 200.3 34.129 34.118
C09-06 500.1 34.100 34.079
C09-08 2994 34.057 34.069
C09-11 1004 34.367 34.333
C07-07 1499 34.234 34.211
C06-04 1997 34.074 34.133
C06-05 1495 34.134 34.355
C06-06 100.6 34.348 34,556
C06-07 50.0 34.547 34.420
C05-04 8009 34.131 34.079
C03-04 22.5 33.983 33.993
R.M.S. = 0.0042

SLOPE = 0.996679

OFFSET = 0.111087



RKXACTDOHS « HEMRF - s OWF Iz >0 T 113

Table 3 Salinity data removed by cell-factor
method

3-TIMES REGRESSION
CUTOFF : RM.8. x 1.0

B.-No. Press. C(Samp.) C(CTD) (o3

C10-01 1200.5  29.002 29.009 .99975
C10-02 7985  28.957 28.925 1.00111
Cl10-06 399.4  29.285 29.229 1.00192
C10-06 298.7  30.060 30.043 1.00056
C09-06 500.1  29.031 29.015 1.00054
C09-08 2994  29.751 29.761 .99966
C09-11 1004  38.073 38.041 1.00084
C08-05 399.8 29.042 29.050 .99974
C07-07 1499  34.733 34.712 1.00060
C06-03 300.6  29.447 29477 .99897
C06-04 199.7  31.998 32.049 .99841
C06-05 1495  36.961 37.176 .99422
C06-06 1006  41.799 42.027 .99459
C06-07 50.0 44.988 44.842 1.00326
C05-02 1200.4  29.001 29.009 .99972
C05-03 1000.0 28.948 28.956 .99974
C05-04 8009  28.957 28.918 1.00134
C04-03 600.4  29.007 26.014 .89975
C03-04 225 50.237 50.251 .99973
R.M.S. = 0.00012

SLOPE = -0.800361x10"'

OFFSET = 0.999981
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Table 4 Dissolved oxygen data used
in this study

B.-No. Press. Lab.-Oxy. CTD-Oxy. DIFF.
C10-01 1200.5 4.83 6.09 -1.26
C10-02 798.5 5.29 634 -1.05
C10-03 599.6 5.18 6.42  -1.24
C10-04 501.0 5.29 646 -1.17
Cl10-05 399.4 5.29 6.57 -1.28
C10-06 298.7 5.82 7.01 -1.19
C10-07 200.3 6.42 7.65 -1.23
Cl10-08 149.6 6.09 717  -1.08
Cl10-09 99.3 6.16 728 -1.12
Cl0-10 49.6 4.30 542 -1.12
C039-01 1321.6 5.13 5.92 -.19
C03-02 1191.8 5.32 6.07 -.75
C09-03 1000.1 5.30 6.28 -.98
C09-04 800.2 5.34 6.42 -1.08
C09-05 598.7 5.46 6.44 -.98
C09-06  500.1 5.09 6.38 -1.29
C09-07 399.6 5.31 6.57 -1.26
C09-08 299.4 6.39 757 -1.18
C09-09 199.7 5.95 7.2  -1.57
C09-10 150.7 5.56 7.26 -1.70
C09-11 1004 6.04 730 -1.26
C09-12  49.3 4.71 571 -1.00
C08-01 1011.2 5.03 6.13 -1.10
C08-02 800.7 5.18 6.34 -1.16
C08-03 599.7 5.22 6.44  -1.22
C08-04 500.4 5.21 640 -1.19
C08-05 399.8 5.32 6.55 -1.23
C08-06 300.0 4.06 6.80 -2.74
C08-07 200.2 3.79 775  -3.96
C08-08 150.0 6.20 7.53 -1.33
C08-09 100.2 5.86 7.03 -1.17
C08-10  49.9 4.53 5.53  -1.00
C07-01 752.8 4,99 6.48  -1.49
C07-02  599.5 5.22 6.48 -1.26
C07-03  499.2 5.35 6.55  -1.20
C07-04 399.4 5.22 6.63 -1.41
C07-05 300.3 5.41 6.86 -1.45
C07-06 199.4 5.77 705 -1.28
C07-07 149.9 5.96 6.94 -.98
C07-08 99.9 5.48 6.34 -.86
C07-09  50.2 4.96 5.71 -.75
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Fig. 6: Vertical distribution of differences be-
tween sample oxygen and CTD oxygen.
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Fig. 7: Correlation diagram between sample and CTD oxygens.
The line in figures is results of the first (a), the second
(b), the third (c) and the fourth times (d) regression.
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