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Ground-based radio observations are of great importance for space-weather science and are also becoming
increasingly important for monitoring purposes. In addition, some aspects of space-weather radio observations
are being used formally and informally to aid in space-weather forecasting as well as in space-weather situational
awareness.
On the scientific research side, several of the most-cutting-edge radio arrays such as the Low Frequency Array
(LOFAR) in Europe and the Murchison Widefield Array (MWA) in Western Australia are actively being used to
explore many aspects of Heliophysics, including space weather. These range from detailed solar observations to
observations of the inner heliosphere and of Earth’s ionosphere. In addition, there is currently a Horizon-2020
(H2020) INFRADEV (Infrastructures) project underway to investigate and develop an upgrade path and system
design for LOFAR to enable simultaneous space-weather observations alongside normal telescope radioastronomy observations (see Fallows et al., this session).
Coronal mass ejections (CMEs) and their associated shocks are the biggest drivers of disturbed geomagnetic
conditions (typically driving substorms and subsequent geomagnetic storms), but high-speed streams (HSSs) and
stream interaction regions (SIRs) are also important drivers of space weather at Earth. Thus, tracking of CMEs,
CME-driven shocks, and solar-wind structures (HSSs, SIRs, etc…) from near the Sun all the way through the
inner heliosphere to the Earth has become one of the most-often addressed topics in space-weather research and
forecasting.
Observations also range from direct (these can include solar imaging, solar radio-burst detections, solar dynamic
spectra) to indirect (these are usually undertaken by measuring distant natural radio sources such as quasars and
pulsars or by observing spacecraft radio beacons during their passage near to and/or behind the Sun on the sky
plane). Three particularly-important indirect observations are those of interplanetary scintillation (IPS),
ionospheric scintillation, and Faraday rotation (FR); the latter still being very much in the experimental stage for
Heliophysics space-weather purposes.
In this invited presentation, we will highlight several aspects of the use of radio observations for space weather,
including detections of radio bursts, CME and solar-wind structures throughout the inner heliosphere (including
the potential for using Faraday rotation to detect the magnetic field in the outer corona and inner heliosphere), and
of local ionospheric observations.

