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Validation of TRITON buoy current meter performance
Hideaki HASE** Y oshifumi KURODA **

In order to evaluate the performance of a acoustic Doppler current meter (ADCM) mounted on the TRITON buoy,
the ADCM was compared with a separately moored upward looking acoustic Doppler current profiler (ADCP) from
March 17 to May 17, 1998 within a distance of approximately 10 km. The ADCM was mounted on the TRITON buoy
at 197 m depth, where the Equatorial Undercurrent flows steadily and where spatial differences are expected to be small
and the ADCM data were compared with the ADCP data at the same depth. The horizontal current speed and direction
show good agreement between the ADCM and ADCP. For 25-hour running mean data, the correlation coefficient and
root-mean-sguare difference for the speed were 0.89 and 3.3 cm/sec, and for direction were 0.99 and 3.1 degree, respec-
tively. The mean differences (ADCM minus ADCP) for speed and direction were small, —0.1 cm/sec and — 1.4 degree,
respectively. The mean differences are within manufacturer's nominal accuracy for the ADCM, and the ADCM per-
formance is adequate to measure the equatorial currents.

Keywords: TRITON buoy, current meter, current data comparison, subsurface moored ADCP

*1 I EEBLIEIEH
*2  Ocean Observation and Research Department

55



1. 13L®IC
WPERH A HA £ > 7 — (JAMSTEC) Tl B iz 51 5
KE— AN EAER O 28 LT, TV =— ==tk

SNLHIRBBL DO KEL B 2 HO 2L, €O FUET IV
DRI FICEBR T A2 A ELT, 19984E3 75 1
E T BYE V5O S O I NRE o5 A R E X N R
ALY 74 (D) 2 BBLTE20 2O/l 7T —513%) 7
V&4 LTGTS(Global Telecommunication System) 12X~
EMFORERBICERG SN, F//0y— Ay 2#ll
WEB L TAR SN T3
(http://www .jamstec.go.jp/jamstec/ TRITON/index.html)
FIARY TR ENT VB ELDES - EL Y —
FRIRE LI L VBB B AN TS, OB
ROPTREUGBN T 2B TH5IERPZOME L
EHTAHILIEINIE R MDD L CEELREE STV 5,
INETHE L =D BRI, I BE (i), /T,
JEGH, JRE D W TR ERIF FE AR T A S W ] E DA E I
R 2SS 0 S, IR % B W CATRAE E O 215 R o i

wind speed/direction
humidity, temperature
pressure, precipitation
short wave radiation

150my CT :
i +—— Wire rope 16 mm @

300 mQ CTD (Conductivity/Temperature/Depth)

S00mQy CT

750 mg CTD

+——— Nylon rope 20 mm®

Floats for recovery at 1500 m

+—— Nylon rope 24 mm®

Acoustic releases

Anchor (4ton)

TRITON Buoy

1 FIAP TR AT AN
Fig. 1 Schematic diagram of TRITON buoy system.
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Fig.2 Overview of ADCM mounted on the TRITON buoy.
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Tablel TRITON buoy ADCM manufacturer's specification (range, resolution and nominal accuracy).

Range Resolution Nominal accuracy
Current  Speed 0 - 1000 cm/sec 0.1 cm/sec 1%, 0.5 cm/sec
Direction 0-360° 0.1° 2°
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Fig. 3 Comparison of current direction and speed for TRITON buoy ADCM (black line) and subsurface mooring ADCP (green line).

(a) time series of hourly current direction, (b) time series of hourly current speed, (c) difference of direction, (d) difference of speed.
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Fig. 4 Scatter diagrams of current speed (left) and direction (right) between hourly TRITON buoy ADCM and subsurface
mooring ADCP data. Linesindicate linear regression lines by least square fitting forced through the origin (0, 0).
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Table2 Mean difference (MD; ADCM minus ADCP), root mean square difference (RMS), correlation
coefficient (CC) and fitting slope (FS) of linear regression between hourly ADCM (120-sec-
ond average) and ADCP (32-second average) data.

MD RMS CcC FS
Speed —0.1 cm/sec 9.7 cm/sec 0.55 0.98
Direction -1.1° 11.3° 0.84 1.00
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Table3 Sameas Table 2, except for 25-hour running mean data.

MD RMS CcC FS
Speed —0.1 cm/sec 3.3 cm/sec 0.89 1.00
Direction -14° 3.1° 0.99 1.01
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