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The future life span of Earth"s oxygenated atmosphere
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A theoretical study has been conducted to constrain the future evolution of

Earth"s atmospheric composition (02,C02,CH4) and to understand its controlling factors and
biogeochemical cycles. The development of a numerical model has progressed more smoothly than
expected. By incorporating the biogeochemical cycles of C, N, P, O, and S, it is enable to simulate
the evolution of atmospheric chemistry and climate on geologic timescales. Using a stochastic
approach, we found that the mean future lifespan of Earth"s atmosphere is about 1 billion years.
Earth"s oxygen-rich atmosphere represents an important sign of life that can be remotely detectable.

However, this study suggests that the oxygen-rich atmosphere might only be possible for 20-30% of
the Earth®s entire history as an inhabited planet. If we can generalize this insight to Earth-like
exoplanets, then we need to consider additional biosignatures applicable to weakly-oxygenated/anoxic
worlds in the search for life in the universe.
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