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Monitoring Sea Surface Changes using GNSS-IR and GNSS Buoys
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Abstract

In recent years, sea level rise induced by global climate change has posed an increasing threat to both human
societies and natural ecosystems, making continuous monitoring of coastal sea-surface variations essential.
Conventional coastal observations rely primarily on tide gauges, whose maintenance is difficult and whose
measurements are prone to bias from local vertical movement. In this study, we apply Global Navigation Satellite
System Interferometric Reflectometry (GNSS-IR) to coastal GNSS stations by analyzing signal-to-noise ratio (SNR)
time series and integrating these observations with precise positioning solutions to estimate absolute sea surface
changes. In parallel, we collect raw observations from GNSS buoys and tilt sensors and process them using Precise
Point Positioning (PPP) and relative kinematic positioning techniques to derive independent sea surface heights. The
resultant GNSS-based sea level time series are then rigorously compared against co-located tide-gauge records and

satellite altimetry data to assess accuracy and reliability.
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