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Accuracy Assessment of Geoid Modeling at the Land-Sea Interface: A Case
Study of Eastern Taiwan

Zhi-Yi Yang ! Yu-Shen Hsiao 2

Abstract

This study investigates the effects of Digital Elevation Model (DEM) and Digital Bathymetric Model (DBM)
resolutions, as well as coastline positioning accuracy, on gravimetric geoid modeling across the land—sea interface
along the Qingshui Cliff coast in eastern Taiwan. Two coastline datasets, namely the Global Self-consistent,
Hierarchical, High-resolution Geography (GSHHG) database and manually digitized coastlines, were combined
with DEM-DBM datasets of different spatial resolutions. Under the remove—compute-restore framework,
gravimetric geoid models were constructed using the Residual Terrain Model and Least-Squares Collocation
methods, and their accuracy was evaluated using GNSS/leveling-derived geoid heights. The results show that the
GSHHG coastline deviates noticeably from the actual shoreline in cliff-type coastal areas, leading to terrain
masking and correction errors near the coast. In contrast, manually digitized coastlines improve boundary
consistency and model stability. Resolution comparisons further indicate that the 3”"x3"” DEM-DBM provides
better overall accuracy than the 9"x9" and 1”%1” models. These findings suggest that accurate coastline definition
and appropriate terrain resolution are essential for improving geoid modeling in complex land—sea transition zones.
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