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Real-time monitoring of wind and wave in Otsuchi Bay, Tohoku, Japan

Kosei KOMATSU and Kiyoshi TANAKA
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Abstract

A monitoring of wind and surface wave was started at October 2012 using a mooring buoy with a ultrasonic
anemometer and a GPS wave sensor in Otsuchi Bay, Iwate, Japan. Horizontal wind velocity is observed hourly for
600 s in 0.5 s interval, and height, period and direction of surface waves are estimated hourly from three dimensional
displacement of the buoy for 1200 s in 0.4 s interval. Statistic data such as mean wind speed and direction,
significant wave height, period and direction are distributed hourly in real-time via internet with a chart of time
series, and they are utilized for decision of going fishing by fishermen around the Bay. Analysis in the period of the
first three months revealed that waves in Otsuchi Bay were predominantly affected by swells propagated from
northeastern offshore region and that the significant wave height is significantly correlated with wind velocity
toward Otsuchi Bay in the northeastern offshore region faced on the Bay mouth.
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Otsuchi Bay. Maintenance of the system is
supported by the International Coastal
Research Center of the Atmosphere and
Ocean Research Institute (ICRC/AORD), the
University of Tokyo. (b) Location of wave
monitoring stations in the Tohoku area,
where Otsuchi Bay is enclosed by a
rectangle. Stations except for our system (¥)
belong to the wave information network
'NOWPHAS' of Ministry of Land,
Infrastructure, Transport, and Tourism,
Japan. RTK-GPS wave recorders are used in
the offshore stations (w) and ultrasonic
recorders are bottom-mounted in the inshore
ones (o).
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Fig. 2 Real-time monitoring system of wind and wave moored in Otsuchi Bay (8 Feb. 2013).
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Fig. 3 Time-series of hourly statistics of wave and wind observed by the real-time monitoring

system in Otsuchi Bay. Thin (thick) line denotes the maximum (significant) wave height (a), its

wave period (b), wave direction (¢c) and wave steepness (d) in 20 minutes. Wind speed and

direction are averages in 10 minutes, and wind velocity along the direction of the significant

wave are shown (h). Wave direction denotes the propagation direction and wind direction

denotes the direction of wind blowing through.
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Fig. 4 Occurrence rate of wind and wave in Otsuchi Bay from 3 Oct. to 31 Dec. 2012. Thick solid
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Tohoku area from 3 Oct to 31 Dec in 2012,
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respectively.
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