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WINDMI is a low dimensional model that represents the space environment around earth

as an electrical circuit as shown in figure 1 and
can be used as a prediction tool via the outputs
of the region 1 current and ring current values
which correlate to geomagnetic indices of
Auroral Electro-jet (AL) and Disturbance Storm
Time (Dst) respectively. This model
approximates the plasma in geospace regions as
circuit elements that store or transform
electromagnetic energy. This work in-vestigates
the circuit component approximations of several
of the WINDMI model elements by comparing
to high fidelity 2-way coupled MHD simulation,
the Space Weather Modeling Frame-work
(SWMPF)[2].

A two day event of February 18-19 2014
is simulated using both SWMF and WINDMI.
Python is wused along with Tecplot 3D
visualization software to identify the appropriate
spatial re-gions and integrate field data output
from SWMF to make one-to-one comparisons
of power and energy quantities over time with
the WINDMI circuit elements. By making direct
comparisons it can be seen where low
dimensional approximations can accurately
capture the plasma dynamics and where these
approximations fall short.
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Figure 1 - WINDMI circuit representation.
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Figure 2 - SWMF 3D Magnetopause with energy
flux and mid-plane current densities.
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