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Precision Current Measurements in Lagoonal Waters
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in coastal ecosystems. Measurement using drifters is appropriate for investigati-
ng the transportation and dispersion of specific substances, such as nutrients
and sediments, and the alterlation of the specified water mass. Developed was
a GPS drifting buoy system to precisely measure complex currents in lagoonal
seawater.

GPS point positioning includes a few hundred meters of position errors. A

differential GPS eliminating these errors, based on an error analysis at a fid-
uciary station was developed along with a smoothing algorithm on point posit-
ioning data, which has proved practical to calculate both the path and velocities
of a drifting buoy.

The GPS drifting buoy system was applied to investigate the water exchange
process in the lagoonal Nakagusuku Bay. The paths change in wind direction,
wind speed and tidal current. However, in the center of the Bay characteristic
paths along or across the isobath were revealed. Another characteristic path

was found in the reef channel, through which the drifting buoy moves out aga-
inst both wind and tidal currents. |

Key words: Drifting bouy, GPS, SA(Selective Avaﬂabﬂity)} Differential GPS,

Coral reef, Water exchange, Tidal current, Wind-driven current
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Table 1 Specifications of GPS drifting buoy
system.

Buoy: Approx. cylindrical
Diameter 97cm(max.)
Height 98cam
Draft Slcm
Weight 140kg
Drogue: Wind shade type
Length 3.87m
Width 1.5m
Weight 40kg
Drogue area ratio: 18:1
NX4200(Magnavox)
L1, 6channels
J-3100 DynaBook
HardRAM 8MB
Output power 0.5W
Frequency 169.25MHz
Power: DC12.6V, 130AH

GPS recevier:

Data logger:

Radio Transmission:
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Fig.3 Fiducial points at JAMSTEC, Tokai University and Shizuoka University.
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Fig.7 Differential GP S [ JAMSTEC —Tokai Univ. ] (21 May 92).
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