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Outline

* Overview of the May 2024 solar storm and its significance.

* Electrical Resistivity Model of the Iberian Lithosphere (ERMIL).

New MT data acquisition to refine the previous model.
* Hazard Map of Electric Fields induced in Iberia During the Storm.
Steps and methodology used to generate the hazard map for induced electric fields during the storm.

* |dentifying the Most Vulnerable Zones in Iberia

Analysis of the areas at the greatest risk and why these zones are particularly susceptible during
geomagnetic events.
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K-index

Solar storm May 2024

* According to NOAA
geomagnetic scale, this
storm has been classified
as G5 (extreme).

La Vanguardia

Northern lights visible in the A: Catalonia (Lat~ 41 N)
and B: Canary Islands (Lat~ 28 N). Spain
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Geomagnetic data from three observatories in Iberia
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Power Spectral Density (PSD) of geomagnetic fields

Comparison of Power Spectral Density Between Quiet Days in March and April and Storm Days in May
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Study area: Iberian Peninsula

MAJOR COMPONENTS
OF IBERIAN GEOLOGY
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Electrical Resistivity Model of the
Iberian Lithosphere (ERMIL)

e 112 MT sites
e ModEM

Depth: From 0.000 to 0.100 km
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New data acquisition

* Long period MT data, recording time > 10 days
e Different Lemi instrument

e To refine the model and fill the gaps
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Modeling induced electric fields

* Impedances (Z) by applying a forward modeling on the latest version of

ERMIL
* Electric fields modeling by Campanya et al 2019 code

* Bis extrapolated by Spherical Elementary Currents Systems (SECS) method

Ex’y(oo) = Z(w) * M
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Map showing the maximum electric field in each sites
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|Ex(W)] (mV/km)

High E value in site 1

Modelled Induced Electric Field at MT183
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Amplitude spectra of Ex for two periods

Ex spectra T=120s Ex spectra T=1000s
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Amplitude spectra of Ey for two periods

Ey spectra T=120s Ey spectra T=1000s
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Conclusion

New MT data improves lithospheric resistivity distribution accuracy in the model.

Maximum induced electric fields during May 2024 storm reaches to the value 755
mV/km.

Regionally the Pyrenees area in NE of Peninsula shows higher values of induced
electric fields due to its high-resistivity structures.

The modelled electric fields can be used in calculation of GICs in lberia.
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