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and local time. In this paper, the influence of geomagnetic activity was firstly removed by vari-
ational mode decomposition, and then we built a time-varying background field to eliminate the
influence of local time on the data. Based on the established time-varying background field, we
used the Swarm satellite magnetic field data to conduct a pre-earthquake anomaly analysis of the
2020 Jamaica earthquake. We calculated the amount of energy of the magnetic data inside the
earthquake affected area, then compared with the threshold value of the time-varying back-
ground field. If the difference between the amount of energy of a track inside the earthquake
affected area and the corresponding background value is over the threshold value, the track was
considered to be pre-earthquake anomalies. The results show that the cumulative number of
anomalous tracks in function of the time shows accelerated growth from 50 days to 43 days
before the earthquake. In addition, we also built day-side and night-side background fields to
compare with the time-varying background field. By analyzing the differences between the
anomalous orbits extracted based on the two methods, we find that the high-value background
fields will be pulled down by the low-value background fields, which leads to some non-
anomalous orbits being wrongly identified as anomalous orbits. For the same reason, the low-
value background fields will be pulled up by the high-value background fields, which leads to
some abnormal orbits cannot be recognized. It is because that the day-side and night-side back-
ground fields were built by the data of multiple local times magnetic field data, which cannot
identify the great variations of magnetic field at different local time. However, the time resolu-
tion of time-varying background field is high, so it can highlight the great variations of mag-
netic field at different local time. As a result, the establishment of time-varying background
field is crucial for the accurate detection of anomalous orbits. Further, we analyzed the cumu-
lative number of anomalies in lithosphere, atmosphere and ionosphere, and explained the time
correlation of these anomalies, which proved that these anomalies may be related to the seismo-
geny of the Jamaica earthquake.

Key words: Swarm satellite magnetic field data; time-varying background field; Jamaica
earthquake; earthquake anomaly detection; variational mode decomposition
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AT, TEHL R ETG B B S AR Ak, X S i S B S 5 MR B R EL A A DG M (R
52011 JTRIAESE 20125 PR 45, 2012; Zhang et al, 2012; EAHAHZE, 2014) .

H 2004 455 — W% [T T B 00 b = A 25 )2 B 30 19’ 9% T2 222 ( Detection of Electro-Magnetic
Emissions Transmitted from Earthquake Regions, %45 & DEMETER) & 5 LI 3k, Bl2: TAEEAT#
WEBEZE FEET KEWVIZ. i F DEMETER 2 KHFE2AHE LE, TR Kid#imA R X
Sl P9 b, Ty BT 2 [ A (), O 0 AR P 00 SR X N ) Ml T B O A 10:30 R 22:30 A2 A (B
PEAE, 2018), PN X DEMETER T2 HL G K08 19 1 5 3 0F 98 32 2200 5 RO . A A e 25
(2018) F ] 1 4F- i) DEMETER Hi 3% Uy R 35 A0 48, 438 00 A BN AS A 1 2R b Sl IX He 2 )22 e 3
R IF A e sh 572 4 . Bertello 55 (2018) 7347 17 /\4F 1) DEMETER 13 &2 Hi, 37 F1 37 80 4
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Fig. 1 Location of the 2020 Jamaica My,7. 7 earthquake and related earthquake affected areas (USGS, 2020a)
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