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Global High-resolution Marine Gravity
Field Model Fused from Altimetry-derived
Gravity and Shipborne Gravity

LIU Qiankun'  CHEN Zhaoyu'” XU Ke'

1(National Space Science Center, Chinese Academy of Sciences, Beijing 100190)

2(University of Chinese Academy of Sciences, Beijing 100049)

Abstract The marine gravity field is a crucial physical field of the Earth system, with shipborne and
satellite altimetry-derived gravity data serving as the primary sources for its high-resolution modeling.
However, shipborne gravity data is sparsely and unevenly distributed globally, while single altimetry-de-
rived gravity models exhibit accuracy limitations or incomplete coverage in specific regions. This study
utilized high-density shipborne gravity data from the Japan Agency for Marine-Earth Science and Tech-
nology (JAMSTEC) in the western Pacific Ocean (120°E—170°E, 0°—50°N). Based on the latest ver-
sions of two major global altimetry-derived gravity field models, DTU21 and SIOv32.1, it establishes cor-
relations between the gravity model errors verified by shipborne gravity and water depths from
SRTM15v2.4 model. Through weighted fusion and special processing for polar regions, a global 1'x1’
gridded marine gravity anomaly model, FUSION V1.0, was generated. This model includes longitude,
latitude, and gravity anomaly variables, covering the global ocean (90°S—90°N, 180°W —180°E) and
adopting the simplest and most widely used geographic coordinate system (i.e., equiangular projection),
stored in NetCDF format for compatibility with mainstream scientific software. This dataset can pro-
vide high-quality foundational data for seafloor topography recovery, marine geophysical research, and

related space science applications.
Key words Marine gravity field, Satellite altimetry, Ship gravity, Multi-source fusion, Gravity
anomaly, Water depth, Global grid

Database/Dataset Profile

Global High-Resolution Marine Gravity Field Model Fused from Altimetry-Derived

Title Gravity and Shipborne Gravity (FUSION_V1.0)
Data Corresponding Author XU Ke (xuke@mirslab.cn), LIU Qiankun (lingiankun@nssc.ac.cn)
Data Author (s) LIU Qiankun, CHEN Zhaoyu, XU Ke

This model is a 2D grid for global ocean gravity anomalies, covering latitude from 90°S to

Spatial Range 90°N and longitude from 180°W to180°E

Data Spatial Resolution 1" x 1/ grid

Data Volume 1.65 GByte

Data Format *. NetCDF

Database/Dataset URL https://doi.org/10.57760/sciencedb.space.02951

Youth Innovation Project of National Space Science Center of Chinese Academy of

Source (s) of Funding Sciences (E3 PD40016 S) that support the generation of this database /dataset

This dataset consists of a single NetCDF file containing three variables: the variable lon
Dataset/Database Composition represents longitude; the variable lat represents latitude; and the variable grav represents a
two-dimensional gravity anomaly grid in milligals
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Kl 6 ABREIHEEHE FUSION V1.0 f grav FEA R )
Fig. 6 Sample example of grav of the global gravity field fusion model FUSION V1.0
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%1 THEEHEXE NCEI NEHWIERSESIHE (x 107, B cms”)

Table 1  Statistics of NCEI ship gravity verification values in the South China Sea region (X 10, Unit: cm-sﬁz)

Model max min mean STD RMS

DTU21 14.74 -15.91 0.02 3.44 3.44

SIO V32 25.55 —41.03 0.24 3.50 3.51

FUSION_ V1.0 17.24 —-26.00 0.13 3.29 3.29

%2 EERHEXE NCEIRUENRIEREESIHE (x 107, B4 cms”)
Table 2  Statistics of NCEI ship gravity verification values over the Hawaiian Islands (X 10, Unit: cm-sq)

Model max min mean STD RMS

DTU21 12.48 -13.84 0.01 2.30 2.30

SIO V32 11.63 -11.29 -0.03 2.30 2.30
FUSION_V1.0 11.20 -10.99 —-0.01 2.16 2.16
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