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Fig. 1 Influence of gravity anomaly on leveling

deformation measurement
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Abstract; We propose a bathymetric prediction method based on a dual-channel BP neural network, in-
tegrate gravity anomaly data(including long-wave, short-wave, and residual gravity anomalies) and
shipborne bathymetry data to predict seafloor topography in the gulf of Guinea. The prediction results
are compared with those obtained from gravity geology methods and the GEBCO_2023 and Topo_25. 1
models. The results show that dual-channel BP neural network-based inversion achieves superior ac-
curacy compared to other models. This study can provide new insights into applying deep learning in
marine geodesy and enhances the accuracy of seafloor topography inversion.
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Uplift Anomaly before Major Earthquake Measured by Leveling:

Physical and Geometric Deformation
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Abstract: By collecting achievements in the medium- to long-term prediction of strong earthquakes, an in-
depth analysis of the commonalities and differences between vertical deformations observed by the global navi-
gation satellite system(GNSS) and leveling measurements was conducted. The related issues of abnormal up-
lifts before major earthquakes were explored, including the abnormal fluctuations of leveling and their differ-
ences from GNSS observation results. Through the analysis of years of precise leveling data, the abnormal
phenomenon of ground uplift before major earthquakes was revealed. Combining this with research findings
on gravity anomalies before major earthquakes, a theoretical deduction and analysis of the relationship between
the two was conducted. The vertical deformation data obtained from leveling measurements not only includes
the effects of point-wise vertical geometric deformation but also contains information about the dynamic ben-
ding of the local gravity level surface, with magnitudes reaching 2 mm or more. Based on this, the concepts of
physical deformation and geometric deformation were proposed. The research in this paper is of significant
theoretical and practical importance for correctly understanding the differences in deformation mechanisms, the
medium- to long-term prediction of strong earthquakes, and the formulation of deformation anomaly monito-
ring plans and decision-making.

Key words: physical deformation; geometric deformation; strong earthquake prediction; level surface;
gravity anomaly; gravity potential
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