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The existence of liquid water and habitability on Mars today have long been
a mystery. In this study, we focused on water-related landforms and minerals on Mars and their
terrestrial analogs, and aimed to field survey Mars-like environments and understand the water
cycles, reconstruct microbial ecosystems in Mars-like environments, understand landform formation
mechanisms through laboratory simulations, and discover and understand the distribution of
water-related landforms through machine learning. The hydrogeochemical cycles were clarified as
follows: salt water is formed by subsurface water-rock reactions, the subsurface salt water springs
from different elevations to form surface water, and salt remains on the surface due to
freeze-drying. The deliquescence of salts also reveals that microbial ecosystems can be formed,
albeit with a small amount of biomass.
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