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Abstract

High frequency ocean radar utilizes the strong
backward scattered Bragg resonance between the radio
waves and ocean surface waves to extract the sea state.
The ocean surface radial velocity within the observation
range could then be estimated by calculating the Doppler
shift of the received signal. Gathering the radial velocities
provided by two vicinal stations at least, the surface
current field could be obtained accordingly. The echo
spectrum contains large amount of ocean information
including not only current, wind and wave, but also
wealthy environmental messages. A 8-channel 3x3 square
matrix array radar system (Phased-array Radar
Observation System, PROS) with 8 MHz operating
frequency has been established by Taiwan Ocean
Research Institute (TORI) in Kenting, which is a high
frequency phased array radar system developed by Prof.
Pierre Flament from Hawaii University.

Generally, radar antenna receives echo signal in all
directions, so it’s difficult to distinguish the direction of
source. PROS could determine echo signal direction by
analyzing the amplitudes and phases of received echo
signals from multi-antennas simultaneously. This study
uses MUIti-Slgnal Classification algorithm (MUSIC) to
calculate current direction. The result of MUSIC has
significant difference compared with Beam-forming
algorithm which derive current direction by calculating
the phase differences of the reflected signals.

PROS is mainly used to observe surface current,
which is existing within the first order peak region of
Doppler spectrum. To rapidly and efficiently delineate
first order Bragg echo interval is critical for better quality
of radial velocity and observational current data. This
study utilizes the ImageFOLs method developed by
Woods Hole Oceanographic Institution (WHOI) to
confine first order peak in high latitude areas (A Kirincich,
2017).

This study also process and analyzes the echo signal
of array radar. The radial velocity amplitude within the
observation range is acquired by calculating Doppler shift
through spectrum, and direction is recognized by MUSIC
algorithm. Preliminary verification is finished by
comparing with the data acquired by TORI’s existing
vicinal integrated radar. The baseline verification shows
the highest correlation could be up to 0.8 in the stable area
in February 2021. Furthermore, drifting buoys are
planning to be deployed for in-situ data verification in the
near future.
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