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Taoyuan Shore-Based Surface Current Observation Network:
Implementation and Validation of a Bistatic HF Radar System
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Abstract

High-frequency radar provides wide-area and continuous observations of coastal surface currents. However, the
spatial coverage of conventional monostatic systems is often constrained by coastline configuration, site location, and
radar viewing geometry, potentially resulting in incomplete coverage and observational blind zones. To enhance
coastal current monitoring along the Taoyuan coast, a bistatic HF radar test system was implemented at the Yongan
HF radar site operated by the Central Weather Administration. System integration, observations, and data comparison
were jointly conducted by National Central University and the Central Weather Administration.

A key feature of the Yongan site is that the monostatic and bistatic systems share the same receiving antenna
array and simultaneously observe the same coastal waters, while operating with different transmitter—receiver
geometries. In the monostatic configuration, the transmitter and receiver are located at the same radar site, whereas the

bistatic configuration combines a spatially separated transmitter with the receiver at Yongan. This arrangement



reduces the effects of differences in receiving antenna characteristics, observation time, and environmental conditions,
thereby enabling direct comparison between monostatic and bistatic measurements under relatively consistent
observational conditions.

For system implementation, the bistatic hardware components were integrated with a timing and frequency
synchronization scheme based on Global Navigation Satellite System-disciplined pulse-per-second signals and direct
digital synthesis phase control. This design maintains the signal coherence required for bistatic radar operation. The
data-processing workflow includes scattering-point localization based on bistatic elliptical geometry, calculation of
bistatic Bragg frequencies, Doppler spectral processing, phase and gain calibration of the receiving channels, and
retrieval of bistatic radial current velocities.

To evaluate the bistatic processing and current-retrieval procedures, the retrieved bistatic radial velocities were
matched in space and time with monostatic results obtained using the shared receiving antenna array. The comparison
was used to examine current variability, consistency, systematic differences, and spatial coverage characteristics under
the two radar geometries. This simultaneous and co-located comparison using a common receiving system reduces
uncertainties caused by different instruments and observation periods and provides a basis for the preliminary
validation of bistatic HF radar measurements. Buoy measurements or other in-situ current observations will
subsequently be incorporated for independent validation and quantitative error assessment.

This study establishes an integrated monostatic—bistatic HF radar test environment at Yongan, together with a
processing framework covering hardware synchronization, geometric transformation, signal calibration, current
retrieval, and comparative validation. The framework provides a foundation for expanding the Taoyuan shore-based
surface current observation network, reducing nearshore observational gaps, and improving the resilience of coastal

current monitoring.
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