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ABSTRACT RESULTS

o . . . _ Our analysis of secular variation data from 2017 to 2023 reveals some earlier reported
Southern Africais located in the eastern region of the South Atlantic Anomaly. There is geomagnetic jerks, observed as sudden shifts in field components’ linear secular

a high gradient of temporal and spatial geomagnetic field variations in this region. A variation. Figure 3 displays X, Y, and Z component results with CHAOS-7 predictions.

study of geomagnetic jerks in Southern Africa during the period of 2017 - 2023 was  pigcewise linear fits estimate secular variation change rates directly from fime series
conducted using ground datfa from four magnetic observatories, Hermanus (HER), data, optimized using an iterative method.

Tsumeb (TSU), Hartebeesthoek (HBK), and Keetmanshoop (KMH). we observed rapid
core field fluctuations especially in the X and Z field components during the study

TSU: ¢ Ground data « CHAOS-7 KMH: ¢ Ground data + CHAOS-7

period and confirmed the 2020 and 2021 jerks in all observatories. A 17’- ol s Jd .
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The Earth’s magnetic field is vital for both natural phenomena and human activities, 3 ° all . ..:'.:.,_,__Jj‘ X0 R A
enabling navigation with compasses and safeguarding our planet from solar wind ©-2 -6
intrusion. Geomagnetic jerks, abrupt changes in the linear secular variation of Earth's 18 e
magnetic field, have garnered significant scientific attenfion. These events, often 24 “Heees,, 0 :.:3":":-':.-.
characterized by sudden shifts in geomagnetic field components, are primarily T 16 ) '.’:'::-m : 5 -8 : ""';..”
generated in the Earth’s core, as discussed by Courtillot et al. (1978). E g : .. %—16 ':-°;.:=..
Levergg]ng the world recognized Change in Total Field IntensityfrDrP 2017.0 tﬂl 20230 - g 0 ‘-..r:::,::. §_24 z"':::.. ARk
CHAOS-7 model (Finlay et al., R Y [ 450 © -8 e, 2 e,
2020), we processed the data to  15°S = Q 200 -16
visually represent changes in 88 84 %
defined regions of interest. The .. 150 —80 S8 -y RO
results, presented in figure 1, = 5 Sy, /
highlight the locations of four 0 =72 376 e \«/
geomagnetic  observatories in 25°S N 64 © 72 // T =
Southern Africa and emphasize =150 68 o=
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observed aroun em. Figure [~ Epoch
show the Iong—’rerm Chon%e of aso HER: + Ground data . CHAOS-7 HBK: ¢ Ground data e CHAOS-7
geomagnetic field in X, Y, Zand F 3s°s % 32
field components at  four 600 18 . )
magnetic observatories, HER, HBK, 15°E  20°E  25°E  30°E  35°F .

TSU and KMH. The p'O'H'ed data Figure 1: Change in total field intensity from 2017.0 to 2023.0, where

the blue dots show the locations of the Southern African magnetic
are ClnﬂUCﬂ mean vc:lues ThOT observatories, HER, HBK, TSU and KMH. The global model CHAOS-7 was

were calculated from 1-min data used to calculate the field change in the total field intensity.
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Figure 3: Shows TSU, KMH, HER, and HBK observatories X, Y, and Z secular variation (2017.5 — 2023.0) with black dofs indicating
annual field changes calculated at the centre of each month. The red dots represents CHAOS-7 global field model for
~ | 3500 - | comparison, while piecewise linear fits estimate secular acceleration.
25001 —TFaU Yoo X0 . CONCLISON
HER: 4300 HER: 9560 CONCLUSION
2000 HBK: 3500 | 2800 IsuU HBK: 12300 o o o
KMH: 3300 KMH: 10600 Our study has shown that the Earth’'s magnetic field strength is still decreasing in the
= 1500 TSU: 2100 | =2100 TSU: 14000 western region of Southern Africa (Mandea et al., 2007). This is confirmed by the high
k= N ) & L D rate of decrease in the Z component, reaching more than 80 nT/year in 2023, at the
2 1000 é 1400 magnetic observatories, TSU and KMH. However, the strength of other components X
and Y has start increasing, slowing the rate of decrease of the total field intensity
500 \ 200 HBKN. strength in the region. Rapid Southern African core field fluctuations were observed,
\KMH with confirmation of the 2018 jerk on X and Z components (Figure 3) by Li et al. (2023).
= The 2020 jerk at HER and KMH (figure 3) is evident in X and Z components, reported by
0 - 0 Pavon-Carrascon et al. (2021). The 2021 jerk appears as a V-shaped pattern in X and Z
1940 1960 132; 2000 2020 1940 1960 132; 2000 2020 components across all observatories and in the CHAOS-7 model in the Z component.
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