The Influence of Inner Magnetosphere Data on a Regional Geomagnetically Induced Current Forecasting Model

Raman Mukundan'?, Amy Keesee'?, Mike Coughlan', José Marchezi?, Victor Pinto3, Don Hampton?*
IDepartment of Physics and Astronomy, University of New Hampshire

ZInstitute for the Study of Earth, Oceans, and Space, University of New Hampshire /A /\
SM32C-1738 I v P v of P MAGICIAN

SDepartamento de Fisica, Universidad de Santiago de Chile

4G€0phySiC(1[ Institute, University of Alaska Fairbanks Machine Learning Algorithms for
AGU Fall Meeting 2022 Geomagnetically Induced Currents

In Alaska and New Hampshire
Introduction Spatial Interpolation with Spherical Elementary Current Systems

e The solar wind's interaction with the Earth's How can we estimate dB /dt far away from magnetometer stations?
magnetic field can cause Geomagnetically Induced N
Currents (GICs) at ground level, which are hazardous to
power and communications infrastructure.

Spherical Elementary Current System (SECS) Interpolation. A hypothetical current sheet is constructed at ~100 km altitude. The vector field describing the current
is expressed as a superposition of divergence-free basis vector fields, each centered at a different point on a latitude-longitude grid. In the superposition, each
elementary basis field has a strength coefficient. We tune the values of each coefficient so that the overall current sheet reproduces the true B and B; values at all

* Perturbations in the horizontal component of the ground magnetometers. The total current sheet is then related to the magnetic field via the Biot-Savart law.
magnetic field (dB,,/dt) are commor.lly used as a proxy —— S— Left figure: The current basis vector fields at a single
for GIC measurements and forecasting. _ _' 1

example Current System. The curl-free component
vanishes below the ionosphere and is not used in our
analysis. Taken from (Amm & Viljanen 1999).

)

e Perturbations are often highly localized during 07=0/(pole)

geomagnetic storms. It is important to understand what
factors contribute to this localization.

Right figure: The green stars are hypothetical locations of
Current Systems; the blue circulating fields around them
show their contribution to the model current sheet. Each
system contributes different amounts of current. The total
model current sheet is the sum of each of these vector
fields. The model current sheet is fit to magnetometer
measurements inside the light blue rectangle.

e Here we study how including data from a DMSP
spacecraft during training can affect our forecasting
models.

e \We examine the overall performance of the new model
. . Curl-free elementary system
as well as the differences the new data creates in (with associated FACs)
regional perturbation heatmaps.
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