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Can We Create Sustainable Habitats and
Biospheres Beyond Earth?
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future with reasonable development efforts. A 2025 National
Academies consensus report prioritizes an "integrated ecosystem of
plants, microbes, and animals" to support initial human missions and
inform future choices about Mars resource utilization [1]. A first step
towards creating sustainable biospheres on Mars is increasing the
surface temperature either locally or globally. With a warmed habitat,
genetically engineered microbes can survive on the surface of Mars and
usher in biogeochemical cycling in support of sustained human

Mars atmosphere

iR

\,&%}#ﬁ

=
. N-doped Graphgne
operations. This research aims to characterize potential climate e (LIS GRS Sl
feedbacks and end states, bound mission requirements for full scale I
deployment, and increase the Technology Readiness Level of Scaled-up MOXIE Boudovard reactor Miomese Particl N
plasma reactor production module Ispersal fountain

dependent technologies [2].

Fig. 4: Concept of operations sketches for warming Mars using (a) air as
feedstock, or (b) using soil and rocks as feedstock [1].

This is a summary.

For details, see: Stability of Surface Water on Mars
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Fig. 2: Simplified schematic of three Mars-warming methods. Mars can
be warmed by adding sunlight (orbiting reflectors), or an insulating
blanket made either of solids (membrane warming approach) or
aerosol in the atmosphere [1].

Fig 1: Possible human-involved futures for Mars may include the Antarctica Model, local terraforming, or regional-to-global
environmental modification. Proposed research to address outstanding questions for each of these methods.
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Table 1: Terraforming A La Carte. See [1] for details




