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Abstract: Objectives: The widespread use of traditional geographic grids in gravity field data processing
has brought many inconveniences, such as unequal grid areas and poor isotropic characteristics. In order to
solve the above problems in the application of geographic grid in the earth gravity field, we propose for the
first time to apply a hierarchical hexagonal grid system to gravity data gridding in the mainland of China.
Methods: First, an open-source discrete global grid system H3 is selected to generate hexagonal grid
groups at three resolutions in the mainland of China. Then we use more than 810 000 in—situ gravity data to

construct numerical models of average gravity anomaly on hexagonal grid with different resolutions and geo-
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graphic grid with corresponding resolutions. Finally, we calculated and compared the commission errors of
the grid average free—air gravity anomaly under the geographic grid and hexagonal grid. Results: The re-
sults show that compared with 67.8", 24.5" and 9.2" geographic grids, the hexagonal grids with grid parti-
tioning levels L=3, 4, and 5 have approximately the same area. Hexagonal grids have more effective grids
covering measured points than geographic grids. For example, the improvements of the percentages of ef-
fective grids in total in hexagonal grids under three resolution levels are 1.54% , 1.44% and 2.81%, respec-
tively, compared to the geographic grids. Hexagonal grids have smaller commission error than geographic
grids. For example, under the above three resolution levels, the mean commission errors of the hexagonal
grid gravity anomalies are reduced by 0.398 mGal, 0.259 mGal and 0.188 mGal, respectively, compared
to that of the geographic grid gravity anomalies. Conclusions: The layered hexagonal grid system has ad-
vantages in the application of earth gravity field data statistics and data production due to its quasi—homoge-
neous and quasi—isotropic horizontal resolution over the entire sphere. Although the layered hexagonal grid
system also has good application prospects in spherical harmonic synthesis and analysis of the earth’s gravity
field, rapid calculation of terrain effects, numerical integration calculation, etc., it is undeniable that its use
and promotion still faces many problems that need to be solved, such as the calculation problems caused by

the non—equal latitude distribution of the hexagonal grids, and how to use fast fourier transformation tech-

nology to achieve efficient calculation under this uneven distribution.

Key words: commission error; earth gravitational model; free—air gravity anomaly; hexagonal grid
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Table 1  Statistics of Hexagonal Grid Parameters

L N, TR TE FL/ km? P23 K /km

0 122 4250 546.847 700 0 1107.712 591 000
1 842 607 220.978 242 9 418.676 005 500
2 5882 86 745.854 034 7 158.244 655 800
3 41162 12 392.264 862 1 59.810 857 940
4 288122 1770.323 5517 22.606 379 400
5 2016 842 252.903 364 5 8.544 408 276
6 14 117 882 36.129 052 1 3.229 482772
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Hexagonal Grid in Parts of China
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Table 3 Statistics of Number of Grids Containing Measurement Points

s AL 19 371 I b 3 D) A
I TR 4 %5 PR EC  HBINES S % GyHEER/() %) 4 %5 AR AR S %
3 820 819 99.88 67.8 842 828 98.34
4 5748 5566 96.83 24.5 5722 5458 95.39
5 40 150 28414 70.77 9.2 40 603 27 594 67.96
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Table 4 Statistics of Commission Errors of Grid-Averaged Gravity Anomalies
NILTE M AE Y 31 T 3t 241 1) A
L 59 4% % RFR2E/mGal Gr PR/ (1) el M %L fR#£ 1R 2 /mGal
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4 4709 21.195 24.5 4749 21.454
5 21190 13.243 9.2 20 502 13.431
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