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Figure 1. Location of ESK observatory, LMT sites and bedrock geology of the Southern
Uplands, adapted from maps produced by the British Geological Survey. Inset shows
the location of geomagnetic observatories at Lerwick (LER), ESK and Hartland (HAD)
managed by BGS. LMT data were recorded for the SWIMMR-SAGE field campaign
during 4-6 weeks in 2021-23 (Hubert et al, 2024). For geological legend check the
BGS online store at https://www.bgs.ac.uk/map-viewers/bgs-geology-viewer/
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Figure 2. Real and imaginary components of the tipper estimated for Day of the vear - 100(\) > 4
2001-2019 separately for summer (red circles connected by solid line) Figure 4. Prediction generated from the normalised and non- S 8o a ZOW
and winter (blue triangles connected by solid line). Results for 2016 are normalised solutions of the daily tipper deviation relative to the 2016 601 g R R
marked with open squares connected by dashed lines. We selected the winter baseline at 2048s. 230 s Yoo > 2302 ey 2 PO

winter 2016 estimate as our baseline.
Modelling tipper changes throughout the year helps Figure 6. Modelled seasonal variation of the tipper (AT;) for

identify weeks with minimal external field influence on | Re(Ti) and Re(T;,) at ESK for T=2048s. (a) Upper panels show a

vertical maanetic field variations allowina tipper to close-up of non-normalised solutions fitted to period around the
J ' g 1pp September 2017 geomagnetic storm. AT; is relative to the 2016

better represent subsurface electrical conductivity. We winter baseline using daily F10.7 (bottom panel) in the prediction.
predicted tipper deviation produced for 2016 (Fig. 4). (b) Same as (a), with the solution computed using daily A,

Next, we attempted to model the temporal variation of the

tipper using a function with dependence on the day of the

year (DOY) and the daily F10.7 flux (Vargas & Ritter, 2016) This model was applied to LMT data collected at sites References

to analyse the long-term variability of the tipper relative to surrounding ESK (see Fig. 1), with the intention to
the stable baseline. The empirical contains 6 coefficients correct for the seasonal effects. We chose the mid date

to be determined: of each survey period as the correction time (Fig.4.). To
Tsource effect (DOY,F10.7) = C; + C, (2”'50" ; C3) llustrate the results, Fig.5 shows the original and
A7 - DOY corrected tipper for T=2048s estimates as induction

+C4( | Cs)+C6[F10.7] (2) arrows (Parkinson convention: Real induction arrows

N point towards the conductors). Fig.6 shows the data fit of

Equation (1) is adapted so that source effect is dependent  both the model using F10.7 and the daily A,. Data are

on a geomagnetic index (daily definitive A)) instead of fitted better using daily A, better, especially during
F10.7 flux, so the fourth term in eq. (1) becomes Cg |4, . geomagnetic storms.
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