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Abstract

Human exploration of Mars requires testing operational, scientific, and human-factor strategies in
extreme terrestrial analog environments. The Hypatia III mission, organized by the Hypatia Mars As-
sociation and selected by The Mars Society, will conduct the first all-female mission in decades at the
Flashline Mars Arctic Research Station on Devon Island in the Canadian Arctic during the summer of
2027. This expedition represents a step forward from previous missions at the Mars Desert Research Sta-
tion, combining increased isolation, colder temperatures, and higher operational complexity to simulate
Martian conditions more realistically.

The mission aims to evaluate the feasibility of integrated multidisciplinary research in high-fidelity
Mars analog environments while advancing knowledge in planetary exploration, environmental monitor-
ing, and astronaut health. The crew includes researchers from institutions such as the Centre for Telecom-
munications Technologies of Catalonia, the University of Sydney, and the Institute of Space Studies of
Catalonia, marking the first Spanish crew in Arctic analog missions.

Methodologically, the mission integrates field experimentation, remote sensing, human-factor studies,
and technological validation. Environmental research will monitor permafrost dynamics, water qual-
ity, and millimeter-scale surface deformation using Interferometric Synthetic Aperture Radar (InSAR)
from Sentinel-1, complemented by on-site measurements. Engineering studies include testing drone-based
habitat monitoring and positioning systems and evaluating regolith-simulant construction materials for
Martian habitats. Human-factor research will investigate physiological and psychological adaptation to
extreme environments, including tilted-sleep experiments simulating reduced gravity, personalized nutri-
tion protocols with multi-omics profiling, and qualitative assessment of spiritual health and well-being.

Expected results include enhanced understanding of environmental hazards in Mars-analog terrains,
validation of autonomous habitat-monitoring technologies, and new insights into resilience, cellular aging,
and mental health under extreme isolation. These outcomes support both infrastructure planning and
long-duration space mission preparation, providing actionable data for future Martian expeditions. The
research findings will be translated for a general audience, providing the basis for an outreach campaign
aimed at fostering scientific curiosity and engagement among younger generations.

In conclusion, the Hypatia III mission demonstrates that multidisciplinary and multigenerational,
all-female analog missions can generate critical scientific knowledge, advance operational readiness, and
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promote diversity in space exploration, offering transferable insights for both Earth and Mars.



