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Abstract Closing the sea level budget requires reconciling GRACE, GRACE-FO, altimetry, and terrestrial/ice mass contributions. Despite progress, inconsistencies
remain (Wang et al., 2022; Barnoud et al., 2022), highlighting uncertainties in Earth’s mass dynamics. Building on Ludwigsen et al. (2024), which validated two decades
of GRACE with independent land surface mass estimates, we extend the analysis to the 30-year altimetry record to examine transient and long-term drivers of sea level
change. Our results confirm strong agreement between GRACE and ocean mass reconstructions until 2020. Afterward, reconstructions show larger ocean mass
Increases, mainly due to underestimated precipitation over West Africa in ERA5, a bias confirmed by GRACE land mass data. Correcting for this improves model-
observation consistency. Comparative analysis further indicates that discrepancies with steric-corrected altimetry stem largely from ARGO salinity drift and Jason-3
radiometer wet path delay, with smaller contributions from GIA and other biases.
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