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The Time Drift of Temperature and Conductivity Sensorsof TRITON
Buoy and the Correction of Conductivity Data

Takeo MATSUMOTO**  TetsuyaNAGAHAMA*?  Kentaro ANDO*!
Iwao UEKI** Y oshifumi KURODA** Yasushi TAKATSUKI*¢

The Triangle Trans-Ocean Buoy Network (TRITON) buoys have been deployed in order to observe water tempera-
ture and salinity with CT (conductivity and temperature: SBE37) sensors in the western tropical Pacific Ocean. The
drift with time of CT sensors were investigated by the calibrations in laboratory before deployment and after recovery
of TRITON buoy, and aso by the comparison with in-situ hydrographic cast data. The results of calibrationsin labora-
tory, show that the drifts of temperature sensors are quite small (less than 3mK/year) for al sensors, however, the char-
acteristics of drifts of conductivity sensors are different depending on the classified depth ranges. After one year moor-
ing, the average drift of conductivity in the shallowest layer above 100 meters was 0.010 S/m/year (corresponding to
0.065psulyear with standard deviation of 0.005 S/m at 6 S/m). In the deeper layer below 250 meters, the average drift
of conductivity was quite small and stable as it was less than 0.0001 S/m (0.0006psu) with standard deviation of 0.001
S/m. The results from in-situ comparison of TRITON salinity with shipboard CTD (SBEY/11 plus) salinity also sup-
ported the positive conductivity drift with time in the shallow layers. Finally, assuming the linear trend of conductivity
drift with time, correction of conductivity data from the post calibration data was also made.

Keywords: TRITON buoy, conductivity and temperature sensors, drift, correction
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Fig.1 TRITON buoy locationsin July 2001. The data used in this paper are from these locations.
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Fig. 2 Schematic diagram of TRITON buoy mooring system.
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Fig. 3 Schematic diagram of temperature and conductivity calibration system for SBE37. A cooling coil
locates at the bottom of the bath, and a heater isinstalled inside of the tube at the center of the bath.
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Table1l Diriftsof CT sensorsfor TRITON buoys calculated from the calibration data before deployment and after recovery.

) Surface layer (0-100m) Subsurface layer (125-200m) Deep layer (250-750m)
Average period
of moored in days Average | Standard| No.of |Average | Standard| No.of | Average | Standard| No. of
Dev. Data Dev. Data Dev. Data
13 2.50 5.73 5 -2.75 2.54 3 0.62 0.29 4
95 -0.92 3.36 17 -1.05 2.47 11 -4.75 5.50 15
121 2.06 1.11 18 1.45 1.85 12 0.16 1.14 15
253 4.41 1.44 9 2.75 2.63 6 -0.01 0.65 8
373 9.99 5.42 20 5.27 4.64 13 0.02 1.00 15

Unit in this table is mS/m, and 1mS/m corresponds to 0.0065psu at 6S/m and at 30 degree-C. Shadowed values are

calculated with few numbers of data.
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Table2 moored periods of TRITON buoys and periods of shipboard

CTD casts.
Site Long. 1999 | 1999 | 2000 | 2000 | 2001
No. Lat. Feb-Mar|Oct-Nov|Feb-Mar Oct-Nov|Feb-Mar
156E
1 o O »o O o)
8N 1002 1003
156E
2 o O O O o)
SN 2002 2003
156E
3 Ot Ot O PO
2N 3002 | 3003 | 3004
156E
4 o PO O o)
ON 4003 | 4004
156E
5 o O PO O $O
2S 5001 5002
156E
6 o O O »o
5S 6001 6002
147E
7 o0 o)
5N 7002
147E
9 o oo o)
ON 9001 | 9002
12 138E
2N 12001
138E
13 O-O=
ON 13001

O : CTD cast by R/V'"MIRAI" and "KAIYO"
—}: moored periods of TRITON buoys
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Bl Db T 2R 22 O XY, Beo7 kB2 KL
TAERTH LMD % 25N D, Z2T, [W—0KMZ I
B35 VIHOFEEEE L CTRITONE CTDERINC X 57K i
DEN00IKLHN vy fHax2 H W, ZoRiExH§
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Fig. 10 Histogram of salinity difference between SBE37(TRITON

CT sensors) and SBE9Plus (shipboard CTD). The increment
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Fig.11 Drift of salinity estimated from the in-situ comparison between TRITON CT sensor and shipboard CTD

(SBE9PIus) from February 1999 to March 2000.
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Fig.12 Ratio of contribution of conductivity and temperature to
salinity. Red lines indicate the ratio, and black lines indicate
the salinity values.
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Fig.13 Histrogram of residual variance for regressions for all data
used for correction.
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Table3 The mean, maximum and minimum value of residua vari-
ance for regressions.

Order Number Variance of residual (x10'3(mS/m)2)

Ave. Min. Max.

1 10 36.70 3.97 235.00
2nd 22 7.64 1.00 28.00
3 77 52.30 0.14  2530.00
Total 109 41.90 0.14  2530.00
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Fig.14 (a) Anexample of regression curves of residuals (drift values)
from post-calibration, which are fitted to 1¢ to 3 order poly-
nomial expressions, and (b) differences between corrected
drifts from 1% to 3 order polynomial expressions and drifts.
The data is from the sensor (S/N 520) moored at 50 meters
depth at 5S156E.

F4 eI 3 HAICE RS L
(SIN 520 199943 H~200043H 5° S, 156" EOS0MD > 4 —)
Table4 AIC and residual variance for regressions of the SIN 520
sensor, which is moored at 50m depth from Mar. 1999 to

Mar. 2000.
Order AIC Variance of residual (x10'3(mS/m)2)
1 -103.98 62.7
2n -109.64 24.1
3™ -108.58 21.4
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Fig.15 (a)Vertica profile of salinity at 5S,156E on 6 Nov. 1999 and (b)T-S diagram at 5S,156E on 6 Nov. 1999.
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Fig.16 Histogram of difference of salinity between TRITON CT sen-

sors and shipboard CTD for (a)raw data and (b) corrected data.
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