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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.

Keywords : Geographic Information System, Geospatial Analysis, Lunar Exploration, Lunar In Situ Construction,

Remote Sensing

B rRe anadred T FaAdFend a4 7a Q=g % TRL6 o 4w e a4d7% A 20174 4%
e BEA e Yo R A AT AYdS wol 8E A7QI(NRF-2017R1E1IA2A01077871).

Corresponding Author : Sungchul Hong(Korea Institute of Civil Engineering and Building Technology)

Tel: +82-31-995-0874 email: shong@kict.re.kr

Received April 6, 2018 Revised (Ist May 3, 2018, 2nd May 10, 2018, 3rd May 25, 2018, 4th May 31, 2018)
Accepted June 1, 2018 Published June 30, 2018

669



a7 83w A] A9 A6, 2018

1. A& A& A Oge B S4S Adth oo & &=
Al WA G "1 1A 7 w3 dis] 24k,
1950 7*2-%1¢] Lunar Program©.= AJ2Hel & §AF o 913} 2@ o] FEAS Bal & x| A47]% 4
v 1970974 FRAEANEA S F4dY A8 5 88 98 1818k AAE T
A nag o2 AYgor AYsigor), Yg
ste} gio] 307 FREST < & AR 1990
Jro] 2 PR e 2 RE ohA) AFE 2Tk 2000 2. & @A A7 AN 53

Aol SolA= vl gAlol o] AR, T FAA
@ S0 AFSFAUYLE) & B} AEA, T A
9 e} 2HE AR mui Qi auEs
20208 APE T AL AEAL WAG gl TS AN,
ol AF3, B, Eebr 59 I7490] Easta
o 2A ol e Fuo] Bo] EAlake o] valxy AR

% )

=

I
2
o

o =2u

M, FAAE 918 A27)H) A4S Bxow Qg TN =
91 QukFig 1) A AA Fo sxamse g 0§ 849 EHEE Bl 35 Abshd o8k
Wit & S99 SHel & A543 SAEHE B AT} AP SrgE GRS O Eoky) wjglale
A A8 9 AL E AY Folth6]. e v|=rT) Mo s PR B Ao CEPYRES FAO
selgte 9ol o Etol U] AMA RS wgay = MEEAL s ' dX AAYIE 1A Apdel s
o8] s gl FaRPAN ARo|AsE AR FTHET

48 Asla YS9 A= what o] R1YS

AFREE FElopl Ly e o4k Alzko] Agw 2.2 24 7Y

ok webA & @AALE ol gdte] 1A Bl Ao o gL nAS YA A freld gRe
S s Z1gel A FelH) Avor A pAEL & EFIAHE 1000C - 110

0T Atole] HE4S AYER vlo|ag2s} e I oy
g B4 Folal HEoly
A 7]9(Sintering Method)
8 @ E¢l 7R vholaRRE X

1,000 C o]A 2o Zd3}o]
3 = do] WS ol @ EFYAY
KR EA5H= 3~30 nm =7]2] nanophase Fe(0)

23} oA Feks BN MFE So

Fig. 1. Lunar Base AZMNA B5H FEAY JHE 53, nanophase

Fe(O)= & Ed9] Aot 2 St w2 dad
A

A A

9 #x  7A47]%(Lunar  InSitu Construction  /F 35 ACR RHIEIL QUH11]. A7 dFekat
Technology)& ATolA 7H4L 4 9= A0S sl & HAEES ol&dtd Add & 2= 52 454
7] 9al, £l B WAL AR AR £ Qe =6 A8Ee AUR gof, & dRIIA, T ER, 2
g #4 LS olgste] Axy|A, AFH, E2 5 F oo AdARRE 28 JPAIE Eu12]. s &
AAE= 7)%olt) s AR 3] 2] X7t @ gk gke 2 RS B3 FRE d5YgS 2 19 AEE AY
I BFE $A 22 5o o o o Ay xp AL 3o AR Y VS Bk Aol o

670



ofY
N
N,
7
bl
7
2

xao Wy

3} 74

Fig. 2. Sintering Method [13]
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Fig. 5. Lunar Polymer Concrete[21]
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Table 1. Description of Lunar Topography and Resource Dataset

Spatial Data

Data Source Spatial Resolution

Iron Abundance Map

Magnesium Abundance Map

Lunar Prospector/Gamma Ray Spectrometer

15km

30km

Aluminum Abundance Map
Optical Maturity Map Clementine/UV-Vis Camera 1km
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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