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dimensional Earth-based human-engineered monitoring
systems for space weather. Space weather is the time-
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consequences for human and robotic exploration of the
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threats to space operations, its impact can be mitigated
by careful planning and a healthy observatory network.

Human-engineered observatories have made major
advances in improving the ability to predict space

weather, but the space-based infrastructure used to
monitor and predict space weather is limited. Real-time

observations from Earth-based observatories can
complement space-based observations, thereby

improving situational awareness. The significance and
relative risk for missions in the solar system and beyond
are evaluated by measuring and modeling the solar wind

composition and time-dependent stability of the
magnetosphere. We develop a new approach using U.S.

Earth-based measurements to predict the behavior of the
solar wind and the magnetosphere in time. The goal of

the work presented here is to evaluate the significance of
Earth-based measurements for the prediction of space
weather. We develop a three-dimensional model of the

geospace that includes both naturally occurring and
human-engineered changes to the magnetic fields. We

then apply this model to simulated variations of the solar
wind through space to assess the significance of Earth-

based human-engineered observations for the prediction
of space weather. We find that at least 50% of a sample

of significant
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