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The Risk of Estimating Sea-Level Trends from Uncalibrated Tide-Gauge Records
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Abstract

Global mean sea-level rise is on the order of only a few millimeters per year. The Global Sea Level Observing
System (GLOSS, under IOC/UNESCO) sets a 1 cm accuracy target for tide-gauge observations to support long-term
trend monitoring and satellite altimeter calibration. Current maintenance at CWA tide stations faces practical limits in
on-site calibration and benchmark comparison: an undetected datum shift can bias decades-long records, and
depending on when it occurs, may even reverse the sign of the estimated trend. Without complete maintenance
records, even a shift later identified from the time series can carry tens of centimeters of correction uncertainty, varying
with gap length, segmentation point, and detection method. The current 15-day repair window, while reflecting on-site
constraints, objectively raises the risk of data gaps, making it harder for some months to meet the completeness
threshold used by international archives (e.g., UHSLC) for computing valid monthly means.

This talk compiles sea-level trends previously derived by different contracted teams from the same stations,
showing spatially incoherent results—inconsistent rates among neighboring stations and discontinuous coastal
patterns—indicating that current data quality cannot support reliable long-term trend estimation. It closes with a
station-classification framework separating metadata completeness from calibration credibility, to support data
traceability and inform future sea-level research.
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