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The absence of a protective atmosphere on the Moon makes it a particularly haz-
ardous environment, vulnerable to solar radiation, galactic cosmic rays, and mi-
crometeorite impacts, posing significant risks for human life. However, the desire
to establish a sustained presence on the Moon unites space agencies and compa-
nies worldwide, driven by scientific discoveries and technological advancements. To
overcome these environmental challenges, a comprehensive understanding of space
weather hazards and effective mitigation strategies is crucial for ensuring the safety
and longevity of human habitation.

This paper aims to conduct a comprehensive analysis of existing space weather fore-
casting models and technologies to determine their applicability and reliability for
lunar applications. By analysing data from past lunar missions, numerical simu-
lations, and ground-based observations, the study will assess forecasting accuracy
and effectiveness. Furthermore, expert interviews with space weather and lunar
exploration specialists will provide qualitative insights and recommendations, con-
tributing to a comprehensive assessment of forecasting feasibility, supporting the
development of mitigation strategies for sustained human presence on the Moon.

This study is carried out in the framework of the SpacE Exploration and Development
Systems XVII (SEEDS XVII) 279 level master’s program, a collaboration between
Politecnico di Torino (PoliTo), Institut Supérieur de 1I’Aéronautique et de I’Espace
(ISAE-SUPAERO), and the University of Leicester, with the participation of Agen-
zia Spaziale Italiana (ASI), Centre National d’Etudes Spatiales (CNES), European
Space Agency (ESA), Thales Alenia Space and Altec.

The outcome of this paper will provide a structured assessment of space weather
forecasting capabilities for the Moon, identifying areas for potential improvement.
The study will offer practical recommendations to enhance forecasting reliability
and support the development of protective measures for lunar habitats and human
safety. Additionally, by evaluating the broader applicability of these technologies to
other planetary environments, such as Mars and the moons of Jupiter and Saturn,
this research could serve as a foundation for future advancements in space weather



prediction, ultimately enhancing mission safety and sustainability across diverse
extraterrestrial environments.



