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to realize the multi-layered subdivision for the dynamic and irregular physical space of the magneto-
sphere drawing on the idea of the global discrete grids for the geoscience data. The distortion of the grids
can be convergent within a certain number of subdivision times. Therefore, the subdivision model can be
taken as a formalization for the spatio-temporal characteristics of the Earth’s magnetosphere in a cer-
tain range. On this basis, encoding and expressing the spatio-temporal grids obtained by subdivision for
computer storage and processing is another key problem in constructing the basic spatio-temporal frame-
work for the organization and management of large-scale observation data of the Earth’s magnetosphere.
Due to the specific spatio-temporal characteristics, the classical geoscience coding schemes have trouble
in fully reflecting the spatio-temporal relations between the grids. Therefore, it is difficult to support the
basic spatio-temporal computing between the grids. In this paper, an efficient coding scheme is designed
for the drift shell subdivision grids combining the basic ideas of the integral coordinate coding and the
Morton coding schemes. On this basis, the spatio-temporal framework for the dynamic Earth’s magneto-
sphere is constructed which lays the foundation for the efficient organization and processing of geomag-
netic data. The experiments carried out show that, the coding efficiency of the scheme is relatively high
and it can support efficient neighbor relationship calculation. It provides a solution for the organization

and computing of the multi-source, multi-layered, heterogeneous and large-scale observation data of the

2022, 42(5)

dynamic Earth’s magnetosphere.
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Table 1  Cluster environment
[OEES7S: LIQUBINI
CPU RAM(GB) HDD(GB) 0S Matlab

64% 16 512 Windows 10 2018
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Diagram of the DSGC for the grids in the non-dipole field
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Table 2 Encoding efficiency in the dipole field
N SR s
Morton 1% R R

6 51003.00 44678.60
7 127832.2 125360.6
8 196152.1 181619.7
9 204222.4 193187.9
10 198420.7 199054.0
11 96747.54 96548.7
12 153574.2 197650.5
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Table 3 Mean encoding efficiency in the non-dipole field

‘ SRR /g !
N MortonZih FR AL BRI y ﬁ_ il _
(id1 (N)), (id2 (N)), (ids (N)),

6 25451.59 23660.08 16319.32 17338.22 17739.12

7 41171.38 38646.57 34454.50 33378.99 35573.91

8 40192.71 35873.30 40000.48 39031.26 38787.78

9 29902.72 29887.52 34048.59 31543.25 32049.48

10 19640.26 20587.83 21000.26 21718.52 21641.38

11 10946.56 11460.08 11741.83 12218.11 12243.30

12 4930.94 5760.11 5042.20 4946.66 4896.83
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Table 4 Basic adjacency of the grids
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Table 5 Efficiency comparison of the basic adjacency of the grids in the dipole field

SRR /s T B L R TL TR BL BR

Morton £ 4% 118884.9 114516.1 122907.5 119481.5 126159.1 124904.8 121647.1 126411.1
R AL bR R 140970.2 139378.6 133924.4 130746.3 131747.1 128346.6 130744.6 129471.6
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Table 6 Efficiency comparison of the basic adjacency of the grids in the non-dipole field

SRR /57 T B L R TL TR BL BR
(id1 (N)), 45.273 29.391 8.776 8.776 3.142 3.239 3.434 3.326
(id2 (N)), 23.411 22.775 8.310 6.149 2.636 2.610 2.809 2.161

(ids (N)), 89.412 89.711 90.156 89.363 89.276 90.351 89.530 89.731
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