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Fig. 1 Distribution and depth of water-ice derived from MCS'
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Table 1 Average chemical composition of Mars regolith"™'

wt%

% SiO, TiO, ALO, FeOr Cr,04 MnO MgO CaO Na,O K,0 P,0s SO, Cl
KBIRBEHE 42.10 0.87 9.50 21.60 0.29 0.31 7.78 6.37 2.84 0.60 0.74 6.27 0.76
A 42.88 1.19 9.43 19.19 0.49 0.41 8.69 7.28 272 0.49 0.94 5.45 0.69
BRS 46.20 0.86 10.10 16.30 0.38 0.33 8.64 6.45 2.89 0.43 0.75 5.66 0.69
WS 46.40 1.02 9.46 18.30 0.40 0.37 7.29 7.07 222 0.49 0.83 5.45 0.63
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o il Eh (carbonates)

HEfRE: (phyllosilicates)
(chlorides)
#h Csulfates)

() KR LEBE K P A

o IR
o W
« BilR

180°W

120°W  60°W 0° 60°E 120°E  180°E

s
o M7 L (Crustal clays) @ Y% 1 (Sedimentary clays)
A Fi+#)Z (Clay stratigraphies)

(b) KR LR Wi 53 A

2 KEBRET AL

Fig. 2 Distribution of various types of minerals on Mars
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Table 2 Martian atmospheric composition™”

%

SRR PR
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0, 0.13
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Fig.3 Mars global atmospheric density at an altitude of 30 km®™
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Fig. 4 Solar energy distribution and conversion efficiency on Mars
during its 24th year™!
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Fig. 6 Methodology for identifying two boulders on the surface of Mars™*’
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Table 3 Basis for determining floor loading capacity™

A MHEoCE Mk ERE
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HEE, ETH P RARNES)S HEHhE# % TAE.
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Table 5 Mars canyon and groove siting areas
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Analysis of the Location of Constructing Mars Bases for In-Situ Resource Utilization
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(1. National Center of Technology Innovation for Digital Construction, Wuhan 430074, China;

2. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In the face of the challenges of the extreme environment on Mars, this paper systematically combed the key considerations

of Mars base siting, analyzed the distribution and availability of in-situ resources on Mars, such as water-ice, minerals, atmosphere,

energy, etc., and discussed in detail the siting strategies for Mars impact craters, canyons and grooves, plains and highlands

based on a comprehensive assessment of engineering elements related to base construction, such as landing buffer technology,

terrain survey technology and construction, operation and maintenance technology. Drawing on the rich data accumulated by Mars

exploration missions in recent years, the environmental characteristics of alternative landing zones were summarized in depth,

providing multi-dimensional referrence for base site selection. At the same time, the limitations and future development direction of

Mars base siting for in-situ resource utilization were accordingly pointed out, in hope of providing reference for future Mars base

siting planning.

Keywords: Mars bases; in-situ resource utilization; landing site selection

Highlights:

e In-situ resources and landing engineering factors affecting Mars base siting are analyzed.

e Information on alternative landing sites on Mars selected in past exploration missions is summarized.

e The potentials of suitable landing sites for Mars impact craters, canyons and troughs, plains and highlands are evaluated.
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