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Fig.1 Schematic diagram of how the oceanic bottom
topography affects sea surface height
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Fig.2 Distribution of the ocean bottom pressure recorders
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Inferring the ocean topography based on oceanic observation and reanalysis data

YANG Chengcheng"?, WANG Chuanyin”, WANG Jiuke®’, YANG Qinghua®*
(1. School of Marine Sciences, Sun Yat-sen University, Zhuhai 519082, China; 2. Southern Marine Science and Engineering Guangdong Laboratory
(Zhuhai), Zhuhai 519000, China; 3. School of artificial intelligence, Sun Yat-sen University, Zhuhai 519082, China; 4. School of Atmospheric Sciences,
Sun Yat—sen University, Zhuhai 519082, China)

Abstract: Accurately estimating the global seafloor topography is an important issue and a classic challenge in
marine science. To tackle this problem, this study proposes a new approach for estimating the seafloor topography
based on fundamental theories of ocean dynamics. Given sea surface height and ocean bottom pressure, the
hydrostatic equilibrium relationship is utilized to effectively provide high-precision estimation of the seafloor
topography. This paper validates the above approach at individual observation sites using satellite observations of
sea surface height and records from bottom pressure recorders, and also in the global ocean using sea surface
height and ocean bottom pressure from reanalysis datasets. The results show that the estimated seafloor
topography errors are significantly smaller than those from traditional methods such as satellite altimetry and
digital elevation models, indicating the high reliability of the proposed approach.

Key words:sea surface height; ocean bottom pressure; ocean topography; depth



