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Abstract

As global warming intensifies, sea level rise has become a critical issue in climate change. To effectively address
risks posed by marine environmental changes and extreme climate events, accurately understanding sea level
variations is essential for environmental monitoring and early warning systems. Long-term tide gauge records provide
essential data for analyzing ocean tides and sea level variations; however, these records may be affected by factors
such as datum shifts, resulting in systematic errors that subsequently affect their practical applications. This study
develops a systematic procedure for detecting and correcting datum shifts, based on historical tide gauge records
managed by the Central Weather Administration of Taiwan. Multiple detection techniques, including harmonic
analysis, optimal partitioning, and Jumps Upon Spectrum and Trend (JUST), are applied to test and compare various
simulated datum shift scenarios, aiming to establish a feasible and robust detection procedure. Finally, we employ
harmonic analysis combined with step functions to correct the simulated datum shifts, and quantitatively evaluate the

effectiveness of these corrections.
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