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Application of GNSS Continuous Water Level Buoys on Infra-gravity
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Abstract

Infra-gravity waves are low-frequency, long-period waves (typically >20 s) generated through nonlinear
interactions among short-wave groups and commonly observed in nearshore shallow waters. Although their
amplitudes are generally smaller than those of wind waves, infra-gravity waves can contribute to coastal erosion,
harbor resonance, and pose risks to nearshore ecosystems and recreational safety. Monitoring these waves requires
long-term, continuous data, making field observations more challenging than those of wind and swell waves and
requiring appropriate instrumentation.

Global Navigation Satellite System (GNSS) buoys, known for high-precision water level measurements, have
been successfully used for wave and tide monitoring. This study utilizes a self-developed GNSS continuous water
level buoy to collect nearshore data and analyze low-frequency energy variations, assessing its feasibility for
infra-gravity wave observation.

Data from the Tainan GNSS buoy station (2024-2025), operated by the Central Weather Administration, were
analyzed using Empirical Mode Decomposition (EMD) to filter tidal components and isolate wave energy. Results
show infra-gravity wave heights were typically <0.5 m under normal conditions but exceeded 1 m during Typhoons
Gaemi, Krathon (2024), and Danas (2025). The findings confirm the buoy’s capability to monitor infra-gravity waves,

offering valuable data for coastal erosion, ecosystem assessments, and coastal safety applications.
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