Testing different metrics for 3D conductivity model comparison
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Background

Geomagnetically Induced Currents (GICs) result from

rapid fluctuations in the Earth's geomagnetic field, driven 2 e I Rl e
by intense solar wind activity. These induced currents c e S Significant resistivity
flow within the Earth's subsurface and along conductive = . variations near Evora
numan-made infrastructures (e.g.: transport power . B - m . mi and
ines). Calculating GICs is crucial today due to their o o Monchique/Almoddvar
potential for catastrophic impacts, including blackouts. > <
Accuracy demands understanding factors like = 5
geomagnetic variations, Earth's conductivity, and power ;’
grid parameters. =
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Q u esti o n Fig.1: Horizontal slices of resistivity models for the South of Portugal. White dots represent the location of the MT soundings

Different conductivity models, with varying levels of
spatial resolution, have an impact on the GIC E Comparing the Induced Electric Field

simulations. Can we define metrics to best characterize (geomagnetic storm 17.03.2015)
those differences in the conductivity models through the
induced electric field (E-filed)? CRR E; CRR £y T
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Compare conductivity models
with different resolution
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Correlation-Regression Ratio (CRR) it's a single Fig. 2: Comparison of E, and E, CRR for the two ?hreaEs %N ||t2 nega’lclve ‘?ndd_close_to zerg;hCRR "
normalized coefficient (-1 < CRR < 1) which provides cubstations and powey lnes, T oS ineleats : eleeva n’? di’ffaerree nc?ec : iﬁ tr:'; rcignlgzztmty more
joint information from Pearson correlation (r) and el
slope regression coefficient (m). MOAELS.
o GICs Simulations
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Fig. 4: GIC standard deviation (SD(GIC)) for Fig. 5: Complement of the SD(GIC) relative difference (SFA-SER) where the Ex-field is badly
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* CRR, as the Pearson coefficient, is symmetric 5
. . . 38.5°N 38.5°N 1.00
relative to the two models under consideration. « A CRR parameter < 0
* Preliminary results of the CRR metric reveal the 38°N 38°N always indicates an anti-
potential to identify regions with relevant differences correlation.
between the conductivity models. 3757 e e A CRR value around 0
* The CRR is the closest parameter to the 370N s || may be due to either a low
complement of the relative SD (GIC) difference correlation degree or &
between the models. 39°N 39°N slope coefficient very
different from 1.
385N 28:5°N * ACRR value close to 1
. - indicates good agreement
between the two models.
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