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Elucidating the evolution of the surface environments of terrestrial planets by
modeling atmospheric chemistry and elemental cycling

Kurokawa, Hiroyuki

3,500,000

We developed a theoretical model to simulate the evolution of planetary
atmospheres and surface water budgets on terrestrial planets, by combining calculations of the
planetary climate, photochemistry, and material cycling. We obtained a database of the surface
temperature and the atmospheric oxidation rate for wide parameter space of the host-star spectral
type, the orbital distance of the planet, and atmospheric nitrogen, carbon dioxide, carbon monoxide,

and methane. Using the database, we revealed the parameter dependence of the evolution of
atmospheres and surface water budgets of Earth and other terrestrial planets.
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