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Abstract:
ESA Earth Explorers missions pioneer new space technology and observe our planet to help answer key science questions about Earth’s systems, and in some cases, they can go behind the original scientific purpose and be beneficial to other

field of science. Moreover, they allow to develop synergies which open to further applications in different fields. An example of a fruitful synergy between two completely different missions, that fosters new objectives behind their original
ones, is Swarm and SMOS. Both these Earth Explorer missions may be advantageous for Space Weather applications: their distinctive characteristic is the possibility to observe Space Weather phenomena from different points of view. SMOS
mission is dedicated to Soil moisture and salinity measurements, but within these measurements, the on-board Microwave Imaging Radiometer with Aperture Synthesis (MIRAS) captures a signal from the Sun, that allows to derive the Solar
Flux in L-band, with its polarization component. Swarm original purpose is to characterize Earth’s geomagnetic, ionospheric and electric fields and their temporal variation, through measurements of Earth’s magnetic field and plasma
parameters with a peculiar constellation configuration of 3 satellites. With its new “Fast” processing chain, Swarm is able to provide data with a minimum delay with respect to acquisition time, making this mission eligible for Space Weather
application. Moreover, both Swarm and SMOS provide measurements of Total Vertical Electron Content (VTEC), very useful to evaluate impact of Space Weather phenomena on the ionosphere .This poster aims at demonstrating how these
two missions can enhance their contributions to Space Weather by combining their distinct observations, revealing new possjble applications. Some examples of this collaboration will be presented as results of the analysis of the same events

observed by SMOS and Swarm, with a focus on high-impact events of Solar Cycle #25.
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Signal from the Sun is captured by SMOS MIRAS, and annotated in L1B product to be removed as
noise. A prototype algorithm has been developed to derive Sun Flux and Sun Brightness products
in L-band from SMOS measurements. These data also include the Degree of Circular Polarization,
since the signal is acquired in the 4 polarimetric components (full Stokes vector). Swarm for Space Weather
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These two ESA Earth Explorers demonstrate how a mission can go behind the original scientific purpose and be beneficial to other field of science, developing synergies which open to further applications in different fields.

Swarm and SMOS show their versatility and enhance their contributions to Space Weather by combining their distinct observations, revealing new possible applications.
Major events from Solar cycle #25 are observed in conjunction analysing variation of several parameters: the Solar flux in L-band and its circular polarization component measured by SMOS; Solar Radio burst events (RB) detected from

SMOS solar flux variation; variations in geomagnetic field, plasma density, plasma temperature, proton flux and Field Aligned Currents (FAC) measured by Swarm; Vertical Total Electron Content (VTEC) measured from both missions.
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