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Accurate ocean current measurement using ice-drifting buoy
in the central Arctic Ocean: Estimation of compass error

Takashi KIKUCHI*®  Hirokatsu UNO** Masuo HOSONO**  Kiyoshi HATAKEYAMA *?

We have been conducting accurate ocean current measurement in the central Arctic Ocean using ice-drifting buoy,
JCAD (JAMSTEC Compact Arctic Drifter), since 2000. Because of weakness of the magnetic direction reference near
the magnetic dip pole, we need to look more carefully into the compass malfunction in order to obtain accurate ocean
current. Using the observational data of JCAD 6 in 2003, we attempted heading data comparisons among JJCAD main
buoy compass, WH-ADCP compass, 3-axis fluxgate magneto-metric compass (Watson Compass), and azimuthal data
calculated from two GPS buoys that was installed at the both side of JCAD. The heading data from Watson compass
showed a close correspondence to the data from GPS buoys over the whole of JCAD trgjectories. The heading accura-
cy of Watson compass can be estimated as about 4.0 degrees in 2002 results. Compass mounted on WH-ADCP was
working well with an accuracy of about 4.0 degrees under a condition where horizontal magnetic intensity was higher
than 3,000 nT (30.0 mG). However, there were large errors between JCAD main buoy compass, TCM2-50, and the
GPS azimuthal data. Comparison between Watson compass and WH-ADCP compass attached on JJCAD 4 in 2002
showed that horizontal magnetic intensity should be higher than 3,000 nT for the operating environment of WH-ADCP
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compass, as well as results in 2003. Results of current observations from J-CAD 4 and 6 show that mean current are
topographically controlled over the Lomonosov Ridge, the Arctic Mid Ocean Ridge, and the Yermak Plateau. In the
deep Amundsen Basin, mean current direction was from the Lomonosov Ridge to the Arctic Mid Ocean Ridge in the

spring to early summer season.

Keywords: JCAD, Absolute velocity of ocean current, compass error, magnetic dip pole
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Fig. 2 (left) Compositions of underwater sensors mounted on JCAD 4 and 6.
(right) Drifting trajectories of JCAD 4 (yellow) and 6 (white)
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Table1 JCAD data summary used in thisstudy. The buoy trgjectories are shown in Figure 2.

Date and location

Attached underwater sensors

6 CT, 1 ADCP with Watson Compass

6CT, 1 ADCP with Watson Compass

JCAD 4 2002/04/30 ~ 2003/03/31
(NPEO 2002) (88.51N, 70.69E ~ 76.86N, 9.57W)

JCAD 6 2003/04/29 ~ 2003/10/31
(NPEO 2003) (88.62N, 166.60E ~ 86.68N, 35.60E)
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Fig. 3 Schematic map and photo of the deployments of JCAD 6 and
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Fig.12 Horizontal magnetic intensity observed by Watson compass mounted on JCAD 6.
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Fig.14 Ocean current around the Yermak Plateau observed by JCAD

4. The observational data is averaged during 72 hours and
between 50 and 100m depths. Contour lines show isobaths
with an interval of 500m and shaded area corresponds to the
areawhereis shallower than 1500m depth.
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