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Abstract As the Moon's scientific, technological, and economic value has increased, major space agencies around
the world are leading lunar exploration projects by establishing a road map to develop lunar resources and to construct
a lunar base. In addition, as the lunar base construction requires huge amounts of resources from the Earth, lunar
in-situ construction technology is being developed to produce construction materials from local lunar resources. On
the other hand, the characteristics of lunar topography and resources vary spatially due to the crustal and volcanic
activities inside the Moon as well as the solar wind and meteorites from outside the Moon. Therefore, in this paper,
the geospatial analysis of lunar resource distribution was conducted to suggest regional consideration factors to apply
the lunar in situ construction technologies. In addition, the lunar topographic condition to select construction sites was
suggested to ensure the safe landing of a lunar lander and the easy maneuvering of a rover. The lunar topographic
and resource information mainly from lunar orbiters were limited to the lunar surface with a low spatial resolution.
Rover-based lunar exploration in the near future is expected to provide valuable information to develop lunar in situ
construction technology and select candidate sites for lunar base construction.
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Fig. 1. Lunar Base
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Fig. 2. Sintering Method [13]

2.3 HZO0|E Ht2 7|H

R, A, vl HeRES 9 B9 T
Fow *@}EA HeE A 36 wi%o FHeks At
HollAo] F47 XH%% derE & BEdo

Q

T

ox

AesE ‘g}‘h’}*‘ EHOFOE Xﬂ/‘]
He 9 EYY gFuE 29S o)88 H2nE g
S(Thermite Reaction) 7|Ho|t}, &Fu]H-2 2o} 3
got7] il ddego] Ak wbs GFErEH S5 A
shEe] ARsl-3hd whEel o3 A= E& 1% sk
A4 FE2ES AReke 7ol A A
AR} A3t Aol o $-4¢ w1l
HE2HE vkbg 7% AP ATH15]. 1 1
g 7 7}l
7ol A <t ] 0133”4
Q13

5

rir

¢

¢

ng

PR

A 4
A=
[15].

L
huy
%

|
g%o

OH 010

O_L/

S
_‘:_7]

Aiﬂrf

A7 Sk e}

A E

el A-8-817] feliA

o Behde Ak 2

pad

1.6¢em |

Fig. 3. Thermite Reaction[14]

671

2.4 M&57|H

2.41 & 2Z33|E

g BG4 32 FeS FE|Z EA13H 0.16wt%l A
027wt%®] S Adeh & EdolA & FE317]
e E 1100°ColA 1300°C7HA &) 71E3bgo] He
sit} 2 °=‘7}Mé FAAR 7t Asgtsto] A
W A ZolA|= Aol Stk whEbA Al
e A s F 2A9 B3] A
o] 2= iTH16,17]. 3

E%o] SCCC (Sulfur Concrete
Contour Crafting) Al-&71Ho 2 7= TH18]. sk
BF 82 2o} qFEo) RIZkeh -5 WAlsol dig 2t
¥ 7)50] st} w3 Hi=Fo] 115.27T o2& 123T
Ao M= AAANRR F-go] B}

SECRMET RS

=
==

ol =%

7] EE7HE A EA]
FIlnE, & 19%
o] Ak

Ao

Fig. 4. Sulfur Concrete[19]

2,42 E2l0 E232|E
Zyv] 2AYEE 9 EJ AR Zlodu
47313 4 E AHE-3t). Marshall Space Flight
Center(MSFC)= & EAEQ] JSC-19} Zgjogdad 2
S ARt AR 28 TFeAE ZARFAITH20]
FUlelAE stduigtueA EYv] 232 ES Jwst
Atk F=d BAES KOHLS-13 ZHmS S|
10%2 wigkakar 0.01 torr X384 Jreads o
o ZH GefA 9] AlF 7FEAS FRlstATi21]. sk
ol Al shetEo] EAI8HA etk whebA 2 7
AAAS A= Be 4o ZYHE ATRYH +4
doF srh= Alekdoe] itk

ze



A}y &ote)=2A] #1978 Al6T, 2018

r

Fig. 5. Lunar Polymer Concrete[21] E]— *
1= g X}ﬂﬂr R Elo#-r”r e e s
£ 7R R, AP EA 2 9] T3 HlolE FH&

3. o Bx| AMXY 2 x|EHo| =7t Skl %%Eroé‘ﬂ-‘%fﬂd- ARAAE ,7}XL‘_% A4s}

g EA Qact 4, dFvE, vtadles ¥ A EE Lunar

Prospector®] #vHd #3715 o|-&sto] A2 et &

31712 nld By o puio] slebd FAARS o)

@ A AN B S ey Az oo Wm AR s W) A4 Fnd)

BJOEE, 4 2o o|3h 9B olake] oja) AW o = lé 3tt}. Clementine 2] XPQI.** 7}’\]”"‘4 =

bt EAS AU} B oA o B} AEAe] P o] g-3lo] A2ty B A4 =(Optical Maturity)= & &
HolE & 7|5to & AZtd & e 9 AP A EE o] § Fol A £= 34 5ol % glo] debt A7

sko] @Al s %“’J 9 AA A7) A94 AE EHA=AE Oq—zr‘:q ]7]' 5%3 A9qYT5E F713

= orsn)l, U]—lLﬂg, nanophase Fe(0)} 7|3 ¢] 7t TOo R 9 597|552t BA=E Lunar Reconnaissance

Bxol ofa] BASRL, ik AFRE ppol gy OHers) el wiA) WPl e FEE

Sl Felol ARUES @ nAE Aden 4§ ops e TSl S

Table 1. Description of Lunar Topography and Resource Dataset

Spatial Data Data Source Spatial Resolution
Iron Abundance Map 15km
Magnesium Abundance Map Lunar Prospector/Gamma Ray Spectrometer
30km
Aluminum Abundance Map
Optical Maturity Map Clementine/UV-Vis Camera lkm
Terrain Shaded Relief and Slope Maps Lunar Reconnaissance Orbiter/Lunar Orbiter Laser Altimeter 30m

Table 2. Major Mineral for Mare and Highland on Moon [24]

Mineral Element Rich Region
Pyroxene Fe, Mg, Ca, Si, O
Olivine Fe, Mg, Si, O Mare
Ilmenite Fe, Ti, O
Plagioclase
Ca, Al, Si, O Highland
Feldspar
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Fig. 6. Lunar Mare Resource Map
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