N I

2025 F S5 70% 21 Hi: 3460 ~ 3469

¢ (rhIEREE ) A4k

% LA S R

759k F A tibs c Gt et ALeRA L HEFE

HEREHSE R S ey . Hbsid &

HBURR

)‘%]i%,Z, r—g:Ji);] 1,2, —‘%iiﬂil’z, —]—-ﬂ]\il,z*

1. R R 2 R 5K T AR A B, 30X 430074
2. AR R R A S RS BOR A G, BRI 430074
* BEZ N, E-mail: dly@hust.edu.cn

H 19594F IR & B8R — ] BRI T LK, 50K H Bk
TR R 3 [ AT P TR 2 T e T 2 EAIEA |« 3
NEAES. BEEFRRRSZRHNER, HBHIENREETF
AR, A UAS, BRI N IE R —
RER A T s, ANET20ta LIRS AT 4 A ER A
BRERIN, BT 20 AR 16 3™ S R S AR R RN 4 ST,
1A mESL KA MEIE R BOE R E R, DN SR FIFE?
(4 H BRI A b5, 38 EF201 7485 8 Artemis i -] IE2UE
TR e A BREEST K AFEAEFEHY, Bl )5 1620224 % i f) Moon to
Mars Architecture P FE—87 TR HER . KR TIEE LR
FHREMKIEER, GG AKREIR AR, EERE . A
ERVTRELLTF R SR i K R DU BB, Ho, SRR RS
R BE T 5 A BRI A A C A LRIt . 88 3 B
iz B4 E BER. BRI R SR (Buropean Space Agency,
ESAYLEZE201 SAEHR T« A BRA ROME AR, VR E PrRas
(IR AR J5 Bk AR ZS Bk, Ry A BRI B R T AR 25
RIS, Ha7, # A BREMAE I A TR BRI
T Bl I s R R R B R K A B B IR A
Hr.

FEE P T A20074R 83 SILOK, T IITERL %% |
% BERpHT =W TR A%, #AR—AFNk
JEMEL. BT, B EREH TR E AR, HR20304
WG AR 7 BRI s [ e A SRR s A 45 TAE. ElBR A
BRBMIF A T SRR TR DI H B0 A b9, DL
JRAL GRS A, [ R A BRI TR bR A 2 TR A BRI
MG g, BAEEE S, R S IR E X A Bk
FHEMAARES. IR A, A BkE ] DLt
)R} 25 Lo AR A SO LI 2, 3 B R T K AT 55 i S B
AR, WAEESERINAE, A ERFEH B AISE sh i
S, Mgt H 225, B EOR AT A ).

SCIENCE CHINA PRESS

CrossMark

& click for updates

TAZR woagisss v
TRERE, EBRHFEEH A
MUY RBHER, BROAMNELS
FRAGHEREH L, KPNER
F s TREEAE.

ASSCAE PR ) BRE M 16 ) [ s i S i kit 2,
B AT [ R AT A PR S HLIE, 4R 3R 2R
B ) H AR RIS SR, DA HESh T R A B
R RS

1 HERFEH S [P a5

A1), SEEEZRMZS iR R (National Aeronau-
tics and Space Administration, NASA)Z$4 2y 42 i b 412 [a]
KM AR, SRR E 3 B B R — S TR s T ()
MAWRZ—. RIEETAUREGAC RS, A BkEE
b e PR A S Y RO R SRS S, BT AR 5 3
MNES GG B S RM RS &I BIR R 5%
BAESAEE G dh ] 25 ] SRR as A 6, HFZE L
((RAESN

L1 TEAGRIMSEMES G S

T NARIN A2 A BRARIN Y - 255260, R
FETE AN HERINFIKF, ESI SR . RGURIES

doi: 10.1360/TB-2024-1356

SUMAE: Rk, mEH, RS0, 4 A B m R i . BArA R SRR, B4R, 2025, 70: 3460-3469
Zhou C, Gao Y, Qin W, et al. The development trend, objectives, and policy path of lunar base construction (in Chinese). Chin Sci Bull, 2025, 70: 3460-3469,

© 2025 (PIERFE) Atk

www.scichina.com  csb.scichina.com


http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2024-1356&domain=pdf&date_stamp=2025-7-14
emailto:dly@hust.edu.cn
https://doi.org/10.1360/TB-2024-1356
www.scichina.com
csb.scichina.com
https://doi.org/10.1360/TB-2024-1356

F1 EEMREFRMSIEEMRTHEEHRAE

Table 1 Important documents related to extraterrestrial construction issued by major aerospace countries

SRS AR FA E A X RATHE RAT I ) A SR RN (4 H /H)
P EFEANCR TRERIA ) EME| BN EE NP1 A /
(IR R [ AL . o BB EAI R TEAA 02101
(2024~20504F) ) MR TRIIAE
(i R R ARG 3 5 K 45(20234F) ) G R R A 2024/2/26
CRTIFRERH TR /ST
SRV SRS BT w4k T P3SN 2024/2/7
LRI )
(2021 PR A ) S| e N R [ 45 BB IR A 2022/1/28
CHEI bR BREMIFSS A VEOK PEAR RS ) H EPYISNG] 2021/6/16
Chandrayaan-3 Details B Indian SSZ;ZI_?;Z‘;TS}; g) fcinization, 2023/7/14
Lunar Cruiser HA TOYOTA 2024
CFa AT ) HA FH TR AT 2023/6/13
JAXA's Lunar Exploration Activities SN Japan Aerospace Exploration Agency 2020/2/13
CHPR ZS RRIEATT R ) i i E A LRI BOR TR 2023/2/6
Moonlight el ESA 2023/10/9
Terrae Novae 2030+ Strategy Roadmap BRI ESA 2022/6/1
Moon Village: Conceptl{al Design of A R ESA 2020/11/20
Lunar Habitat
ESA Engineers Ass.ess Moon Village R ESA 2020/11/17
Habitat
ESA Space Resource Strategy el ESA 2019/5/23
ESA Strategy for Science at the Moon il ESA 2019/5/23
Exomars Rover eyl ESA 2018/11/29
Artemis ES NASA 2024/12/17
Moon to Mars Architecture [ NASA 2024/12/16
Starship EH SpaceX 2024/12/16
The Mars Future Plan S| NASA 2024/12/11
Mars Sample Return B3| NASA 2024/12/7
Orion Spacecraft B NASA 2024/12/4
Europa Clipper FH NASA 2024/11/25
Human Landing System S [H NASA 2024/11/24
International Space Station B3| NASA 2024/11/21
New Frontiers ESES) NASA 2024/11/15
Gateway X NASA 2024/10/29
Trends in Russian Space Development ESJEs| Institute for Defense Analyses 2024/10/24
Space Agenda 2025 % Cen;frTgoer ig?g:pz giiccyoiggr:éffgy 2024/10/24
Space Launch System ESJES) NASA 2024/10/7
About NIAC ESE NASA 2024/9/3
NASA Commercial Aviation Services EH NASA 2024/6/28
Standard
Dear Moon B SpaceX 2024/6/1
NASA's Space Sustainability Strategy B NASA 2024/5/28
10-year Lunar Architecture Capability *H DARPA 2024/5/15
Study
Commercial Lunar Payload Wervices B3| NASA 2024/2/22

3461



M F LB O20557TH F70% £218

SRS AR FATEZMIX

Origins, Worlds, and Life: A Decadal
Strategy for Planetary Science and As- [
trobiology 2023-2032
Spaceflight Human-System Standard Vo- EH
lume 1, Crew Health

Spaceflight Human-System Standard Vo-
lume 2: Human Factors, Habitability, and B
Environmental Health

NASA's Artemis Base Camp on the Moon

Will Need Light, Water, Elevation Kl
Space Policy Directive-1, Reinvigorating
America’s Human Space Exploration B
Program
National Space Exploration Campaign EH
Report
Moon to Mars Objectives B3|
National Cislunar Science & Technology £
Strategy
NASA Advanced Space Suit XEMU De- EH
velopment Report
National Space Policy of the United States %
of America
Luna-Resurs Lander (Luna-27) 2
(AR BT HB20304F K LU J %5 (A3 3l e
U E KB ) !
UAE to Mars 2117 PTG P

E23))
EATHLHY AT R /dp 3 SR s (R (FF/ H /H)
The National Academies Press 2024/1/29
NASA 2023/9/15
NASA 2023/9/15
NASA 2023/8/9
U.S. Department of State 2023/6/26
NASA 2023/4/6
NASA 2022/12
The White House 2022/11
NASA 2021/10/28
The White House 2020/10/31
Russian Space Web 2023/8/7
ROSCOSMOS 2022/9/5
UAEpedia 2024/12/1

KRB, 1959458, JRBEA ST A BR1 235, 0 ilse il T H Bk
(ON=R/ QS T = /€1 & N = R/ W I & (F;- M1 DI Sl U et
. HEA R SR RS AR NS — I B S Bk, Rk
T SE I s b vk H 4R i B it J5 25 H BR 42 Fn S
JCRFEIR[FT S5, 21128 DK, 4xBRIR A S PR %R, £
A SR TE R ks R A 1145 ESARSMART- 14T 45 5280 A T i
Fhl . HAH L gz BER A s ENEE H A3 54T
S EH I R, RERA TR RS T A EIRA Y
R BRI RS TR, Rt Bl sR g,
ARG T TR IR 7K BRG] BR ARG 1:25007 A Bk4
H TP, B A A BRI HUK S Se B ik e, ok
o 2 EF AR M. 56 EH 20324 & 5 A 5k
Rl AR A BRR T IR, M Wit 7202748 & 4f
Luna-27 UIELE SR BT 45 ESAMT H IERE 8 A Ot H skt (5
PR HR), STE R AR 204EL M KA FIFLE A 7T
R A BRAT 55 SRR 55
BNBHESAREE RS RRWERFARER, KA
oA T AT FRT A A, IERIH A EERR . KR
RMTT IR ERE. 20TH 40 5 [ e f5 B SN U S B 4 AT 451,
A A RAF AR 74/00F, FIFZEAH BRERR 226 401
A EFEMX, it 38 E X —I 3 H Artemis

3462

), DA IR A BB BE B bR, B0 TF20264F 54
BTG IR H BREE R, K TS B R B — ), JF
T8 R S R B R R . 7RI R bk —A < A BR
RAE, REEIEIFR . YA A K s FE RS, DASCHF
AIRREEIE R, TIE NSO A R R, Ak, 2 B (B
KT ) WFTRRE N IEABK, I A AR
BlersLgh =, ESA Strategy for Science at the Moon#iX)T
20304F R SE MMM AL 51 8 H, IR HE AT RRLek H BRIRR.
T RN AL 55 2 58 AT OCHEBOR BOC IR IRILE,
ST ARIRENFRIBYBE, T RITF 2030475 RSB P E A
AR, JRES RS MR, A e TESFCHEE AR
MRS, IR K ., HIKIE S A4 H WIS T 3
PN IS LS I S ST

MG, AETCA L AN L 2 VLRGSR
—J5 1, B JC AT 55 e 2L PR S B e, &
YR ST ERGEINARREE, T B A RINAT: 551
RAM RO TR AR, JC AR TR AN A
B AR EMEATS. 5 Artemis S —BrBEHRI . BRI Terrae
Novae 2030+ Strategy Roadmap . % Hiii K E R4 R A
PN BRI RI5E, B Rt e Jo A . BT
55 B T SV R L 3755, ORI IR g NSO B T i e 15 5,



PASEAE AR AL KUK, $2THA NAE S5 ATRETE,  (RAIE T A i
4 T NTRIAL 55t ] Sy 28 AR 4 S OC BERERIBENE. 4
ESAHDGIH, HEHE A TR BRI A (e R A 2R
[B14077 2% LY A A Ay e | AR AE 3R T8 A5 AR Ao, b A
KgER 2o H B, HA CF AT ) MU H T H52:
WA, WESHRITRETNIE THR, 2B BOT R
Ty EAEHERRGE . MOBMILRL R G245 D5 T 1 AR B UE AN
e TR, S—TJriH, BLER) L NRIE 55 32 ] TR 1
VERARA 28 [ FREE A E PEAF BRI R, RIGPEZ IR,
BNGEHFTRELE M A, DLt S A 2 iR 2 500
HH5E. NRATLIB AT I . RSt R 2250,
REFEAE 55 v S DR iy 5 2 1 LS. B, <A B3 T
BefFiess . R . B SRS XA, Al Artemis
I, TR ORI R— R AEUE S, WTTE i
HARWEA . BWEIT RIS, LSCRie— L sEs. W
b, A EARMALRIER A S, A B g — Rk
1% )5,

1.2 FRAFE SRERAR RS, &

AREMRMA R . KHREES #E AW ER
AP B s (A Rl AR R, R A BEREAEEIT I A 3
BlEprgr e s E BRia#. 25 E Moon to Mars Architecture
S, RS IR PRI = KA D IR A 2 —,
Feit-dalm A B A SE g . EER A RS I AR
SESEIRLEM Y. S National Cislunar Science & Tech-
nology Strategyl.35 T t5 535 EBUN HE sl b 23 [ Bl = %
W, WEFRREMR SRR . §7 KA 25 W E PR
FIAREVEEE. ESA Strategy for Science at the Moon AL
ST — FRFVFET A BRIEADIIN PSRl 5, AdE H BRkEE
mn AT T EROK K 5 RAE . 42 7 H 3B LI ) £ 5 8 4
T s AR PR R R L (2024~20504F) ) il
IR A T BREHA IR O B B Bt B A, A 3k R i
b, I A BREER Y BRI VR A e R e Jr 1z —. A b
WA 51T, AR B EIEAWY TR,

AN BRIGIERN I, 45 EAHAREE 1 7 BRI A7 5 I8 H
BRI, T IR 2 ek ) B AN S35
YICOIR, AL SRR . LB IR e T, 56
FE Artemis i) A9 KAE B EEN T BRA & T4 2K
IR, DAERF NSRBI AFae ). 2B e iE &0 H b
PG 22105 ) o IR e FE A OGO &S, G H Bk
FYERIT I RS . HARBEFEH BOKSRIEAR S, SEEFE By
TR BT TR R A A A BRAER I H , K T BRAT 4L
RIS HGEIRAE A DAL AR, RERIR R A BREE A SRl B 1Y
J 4. ESA Space Resources Strategy AT/ iR IERA"
B4, BRIRTF & . R H A S A SRR IT R TAE I E
X BN A mCE ) . RARS . KiEE. mES

SRR, TR AT & . BB PR e Bl o0 5.
AN, AL BRI AR AU A B OGS —. il A fiAs
BIH UL REA S| . AR R MRS, B AR
AFRAGR S B ERE Xk, FRE RS R4k TR R T
A L2A50EE, A EGAS R LE S k. EENASAs
Space Sustainability Strategy SCI-tRRHIBR JEHLF 23 (8] itk
B H S R B

FE b, BRI B AR S A SRR B s 5o ZE S S
¥, BIFEAREGEE. RATHRNAROT Z R eI
AP B N ARINBE ), (RIS RSB DR AT 7
Pk, SR PR AN AR AT S SR PR AT 45 1k
PRAENSARYE, PR E A BEIRA HIH AR TE & 5. filan, TF
Jr I HoK UKBRER0, RAEH TG R S8, )
RFKUKGEEIFR T 8, SO, PTHFERI AL R, B
PRI B AR5 A PR A B A PlaL G 5 25t T
TEZ E R PG TR, SE[E Moon to Mars Objectives A4
WS IE 2 25Rb2: Hps, WAt . S8 EE . B2E%
R, DY REASIEA L FIARES). EERH ERBHF 5
BRI R B A S JRR R B2 2 —, DA
A BOKIREC, S . R A i S Sl &
J&. ESA Space Resources Strategy LR, T3l 25 [B] ¢
TR e B R AR RS B R . HARMESS 2w, 3R
FEIHR A DUHARE IR/ 5T 55 BT R4 R SRR 2 B 2 er, 40
FFAS RGN, AR50, i R
POIRR AR, VR RE AR RN E LS. 4
b, ABREHEROA T AP AR SR A E W E
KECTOEL. & EIREA R O AURR TR B, 4
T 2% JERHEA PRI 5 TR B JER B AR OB Ak H Bk 5
iR IR .

1.3 BB ESHESMESMES

ET, AR B M, SRR EERGM
RGBS, BRI M . RGN R 94 55 B
. S H BRI S5 30 I T3 — H b, FEanasfili |
WHL RAESE, AR AT PIBSERE LA B, BB L, H
ERIGIRRIEALER | HoR | BRI S E PR AR T — 1k
MZ YRR B, A PHRFRL, oL iEss, MREmRZH
B BES . KR R, FRERA TR IR e — ki 1 22
BRI, H= I LAeSE . V. BB B A bR, B
g MR B PEAR R ZE 8. 5 [ Artemis TR FH BT B PEAT: 55
Ry, A RN SLSEALEHCKHET . 1T
ZE . xEMURTR IR R SE . B H HH bl R G050 2
R, MNSEBIEAGEH . BT BAEA =i UE
5. BB BT 55 AR R R E AR R AR HERS,
FTEN T —Br BAL 55 (HERE SR I R I 2 56 5 HOR SR

AR W R S BRI R ), (BT X

3463



M F LB O20557TH F70% £218

A 2 (] 1 H SRR B R ML B, SCIMER . — Ik
PEAESS K | fasg iz B RREE . 199248, FRIEHE 12
MIRR =21, sl e B<fe B R . el .
SE/NBIZS [ BB BeVEAT 55, SeiE e s, A
NS R B, HERSEEANSRETS. NBA
BRI A5 20 ok Fr 2 N RSB A B e ez, LU
HHEE— A e KRB | KD A R G 4 [ 1 )
M S5IREZL, EERzS sk R R T 2R %
MR, REHFNMBITER . DR 2= sr G mE
WPE&, e R A TR FIRI LR, % H BRIRRAT S5,
[ L SRR BEAR, RIS H 3R RAE R, 4
AEPRE TR PATERNGFIE 5. Bt ]2 ) /E
b AU SRR SLS KT SR R KA, B
MEBHEE S, IR, NASAIES @Ak SpaceX G1ETT & 2
R, HonT A A FH R IR AR 2 AT AR, TR &
AT 55 AT A 1.

S s [k X AR, AT AT A BRI b
PR LM BHRR 5 W BRI R R A, G535
PIZAT 552 i (] Bk B b 3 5 VR 2 A 55 ) St ) D e
MR A BRI T AR L, RGEPEH BT 45 5 B & H FRAD
1) A BRI A5 R TR A 2 TR, DASRAE ) A BRIRIIAE /1
BINIR EER A TAR U . # L = RATESS B,
WL RGN, B A B R MR, A ia S H Bk,
DAL ML T RGENEM B R B R, 2 H BRI
— AR E RER ST . SRR A A SRR S,
WA S BER R TR AR D R mT AT, FLAEAR S H
BREFSE I ASALRNTT SR, NI AL RS, (R (445
grizhk. DIIRE DB RS M F 6 fl, HiE s
0L SR ARARE S 50 M ok 4 2 55 UE ) Bk Sk b et £ R O 8,
PLSE REASR G vt H BRI MDY BAT 55 5006, 25 L, BrBedR
REEBMMEFNERIERT NS ERNARS, MABRN
KR RIGES TSR T 2m S i

14 W ZE RS R S

WH 2 MR RC R R EAR, SRR G R
FOlACTF A B J5 Il k. A BORBIRBEL, FeillE iR
R RARZE LR E NS S, WEUN 35355
Wit 1) 2T A T 3RS, W51 T AR ANE Al A
PRIKFERIERS S, JERESREIRRI . RAS0RTE . RHIPAR
5 E AT S K. NASAT @ Tl H BRA &k
MRS AL 55 5 2 KR AR LT T AR, LUT R REH /N
A BB R ] BRER T B Bl A B R R R s BRI
X, £ Aerospace Industries Association 2025 Space Prio-
rities SUPPRE“FOVATR 9 = KO Z —. HASF A
RGN GRS R E A, PR T —3% N
“H BREATI Y A BRI, TR T AR A BRIESS . R,

3464

ABRAER— DA KBIIE R )y, W RS ikiE. K
23 Tl A 4t it T BRI RIS 7). 55 Space XA F
AT ZWREDA R, g RIS 4. Xk, ok
ety A 28 R AR R SRR S, SR — LA
Fil g A IR ES) 8 KRB R AT R 3R S

B HBRAb, S PRIl C AR B Bt s R, £
PRI, R AR R SR A iR T S
T RTEMEERN. FRE KA 5455 O — kORI k
L 7 N SN (S 03 27 7k 73 L N [ e =2 6 2 3
BT /MR A BUREFR ], TR/ MT R AR
PH R P TR B ik, R IR = AT 45 LK R RS R A B 1k
HEL, UAGIRITRT B HbR. HAh, S5 £ 50
Rosalind Franklini i 1K1 F20284F & 415k 2. FfBk g
S E R T2 N 7R A JOR R Y. NASATH]
FERLR T JORERAEIR BT 55, BT Tk 20334F FiT Y = At
155, KR LINZIS005T A A1, ARBREEAR I [ 3R,
Br S, SEEER IR S RRAL S L 1t 7R
), B E TR . RESTERNES. i, M
X7 B WA . R ERPIES SRS RISE, BERT
ARBEZ. REREFRIKNTEHIFFRAAAAENIT SR

M 25 (B R A RS- RS RO rh S B, ]I
R MAFNSAE R R AR T, —H R aE R R
SKET 20174 BIATATSPD-1, H5 F BRE (7 9 K258 R A “RK
417, 20184F, NASAA i National Space Exploration Cam-
paign Reportiti— LW T SR AR IR HER IR R S 1%, H)
F I A 25 [ B8R H B, IELAH BB IRE IR T
T E TR 2 AT 55 W) g st H 23 TR A AL T R T R A 13
S, RS A BRGEICRAE | R S i Sy T A .
H AT A GRS AT 55 W AR A AR, B
PRALIERIBO AT BAOREE, 105 25 DAl b ) 2 () T i 20
BN —AAREEE . RDALIE B RS RS, WSS XM
GUR, AMLREFF IR RIS BAS, I RE R AEHEA AL &
Bk, SEHEBMEAAETER

2 JRIE ] BRSSP S LS

2.1 HERIEH S PRk

WA BEASDRGFADFE R, EPRs s Higaial.
B 4Bk 32 BT R B 2 A BRARDITHRIARGESE I, KA
P H BRI R A AT A BREGERA B FR R SR 20 554
A AEMFEET, ARG H BRI AR B
PR, T EAE PR AF-5 58 4 vh SRS B -5 A VL.

T A B A E B A b . LT R P i AN .
ERERA TR R, HHRIT R SFHIR KL H bR
TEARALAITIIAREN, = TERHT AR A AR B A Bk
S AT R AR, AT RE BRI AR T SR A



Yy BORBERIT AR AR GE AR BEAE LA PR 45 ] R

BRI IR A T ) TR s PR ) Bk, A Bk
RMIFLLS, GARmES . K2, NI mEa SR
UERIE, XPREMEEAE . ARE ZERA T AR RO HEOR S
H IR, AT HEA T I PR SR P 6 B A S,
LA PR H R BE R 1 152 A TR 85 Hh KRR 1 1T

2.2 JIERIEHbEETE LS

5 3 BRBHIFG o 7 BREHh Ees SRp E E . [
A ERBMIEE A B ) SER T, JUER N A BRI N
H BRIFA A FHB A AT SRS TR AR IE 55 . RIS,
Il H BB R PR A E R ARBER HEA, TR
B SRV ERAS . EEROR IR, SR E PR )

#HNB A M HJG AT 55 A BRIk i B & A%
JR. BWAEAATSS R = A A BREE T K I3E . A BkIR
DL FIRFF K — RN G AT 55, XACREAE T = )2 A
BREEM A YE (T 45T oK, MR R KB B RS BRI, 16
SIS AR B R, SRAULE AR AL AR b2

B RE A 1 AR SR [ H As o H BRIE b A PR AR
B, [ GREE RE s R KSR E F bR, e ] BRI M
B SEEER AR s B AR T A B RN AR [ ik
A BRI PR OLEOR CRE, MR sEErE B AR TT LA A BRI
M PO AR R, T A BRE A v B AR B
HEEH AR 5518

3 FelE H ERAEBSEE I H b2

T [ A BRI AT (Y FLARA R R FARA TR AR
PIANTTIEL, ANETUIR. Blar BRI T RHRRR AR, 5T
P E ARSI a0 0 77 m AR, TR HARIIM T HoR 52
BRI, J 3 g S B RERISE G R R FARAY S 8L

3.1 FHEEHER

Bhe HARIBEE 77 ZREAT B RS iR BT R oK, X
REMSTESEBRAE 55 AT RS BIA AR R, AR H 2R
BHAWTTE I = R AT GO A5 A SRR 20T . A SR At
FEMH BRIEAL IR A A . X LeRb oy FARAT LU H BR A
AEHE AL BT | s A AN B IO e A TR
1155 BERb2 AR A

32 T RHK

N T AR GE B A A, H S AR B ATROR
WE-AI R R A BRI, FEaR IR . &
SRR, REEYEN BRI SRR R . ST ] Bk
gk TR B AR A0 A bR BRI A0 E R, AdE
Fskiisit . F KIS . H sk S i EE . A
SRR R M AT S B o7 M. T 5 K 7 A ) BRI
SRR ERR, R 1 TR AR 21 6 K SRl
ERELA, HBARE L. THRERI o s x4 g2 R,

Bl oy vt H T R B S i A 75 2h,  geng it
KT RIS . B R AR 45 2 A 10 5 2 S
PREE, (R B4 AR A 1 2 U 4% 1. eAh, T T
JELRAEAT S5, VUsrit H ERMb A 1 . Bk s (L AR}
fF 5.

BV G F2 0 ) BRI AR BT, R R R A
DF GEIRFF A0 L T (e Ry At st 4G T & A H K BHRE
IR B AE SRRV 10 2 L 8T, LA RE AR S5 A L I 25,
Bie A B m s, o . LA U 355 ne L A
Feali it R 5.

IS IE SR 0 A BRI AS . DL NS LR
oK T 4 7 BRI B S0 S 3 A RIS B0 2 30 S I 55 1
R RS, LB . A Al . Wik

FE RREZERIRER
I

v 1

----------- I EE T ————— N < 11—

2 g

% || B B2 .

o5 w588 Bt & & =

| (2[R w|| 2T 2| & B 5

@ 5|Z||m||E|lA R (B| 2| E||E

2 ga|8&|l& %[5 || & %

(&2 |w| BB 12 | (06| | B |8 ig

B %i?,

B 1 ARk S AR R

Figure 1 Objective system for lunar base construction
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Table 2 Definition, functional division, and construction objects of six major infrastructure clusters
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Since the turn of the 21st century, lunar exploration has seen a shift from singular missions to strategic plans aimed at
establishing permanent lunar infrastructure. This new wave emphasizes comprehensive planning and phased
implementation. Key initiatives include the U.S.’s Artemis program, which seeks to return humans to the Moon and
prepare for deep-space exploration; the European Space Agency’s “Moon Village” concept, envisioning an international
hub for lunar activities; and China’s International Lunar Research Station. These plans highlight the dual goals of
understanding and utilizing the Moon. As a result, building a lunar base as a stepping stone for deep space exploration has
become a priority for major spacefaring nations. The international development of lunar base construction showcases four
key trends. Firstly, there is a growing integration of unmanned and manned missions. Unmanned probes have traditionally
led lunar exploration with a focus on high-precision investigations. Meanwhile, manned missions are expanding human
knowledge of the universe, moving toward extended stays and broader explorations. The distinction between unmanned and
manned mission strategies is blurring, aiming for a unified approach. Secondly, scientific research is increasingly combined
with resource utilization. The Moon provides an unparalleled specimen for studying the origins of the Earth-Moon system
and the Solar System. Conducting research in this unique environment has become an international trend. Based on these
findings, countries are developing plans for in-situ resource utilization (ISRU), which is diversifying. Scientific goals and
ISRU objectives are mutually reinforcing, and evolving together. Thirdly, lunar exploration is transitioning from phase-
specific missions to a combination of phased exploration and routine tasks. Following the systematic planning seen in space
station development, lunar base construction is expected to feature both exploration phases and regular operations,
reflecting more complex task planning. Lastly, exploration within the Earth-Moon space is being integrated with deeper
space endeavors. Experience from Earth-Moon exploration is facilitating commercial exploitation, while deep-space efforts
are focused on extraterrestrial life and planetary habitability. The Earth-Moon region serves as a testing ground for new
technologies and a stepping stone for deep-space missions, promoting coordinated development. These trends indicate a
future where multidisciplinary approaches and international cooperation will be crucial for advancing lunar presence and
beyond. Based on the aforementioned analysis, this discussion reveals the opportunities and challenges faced by China in
lunar base construction. Challenges encompass: (1) entering a new era of lunar exploration marked by intensifying
international competition; (2) the strategic goals, planning, and roadmap for China’s lunar base construction are not yet
clear; (3) the extreme lunar surface environment poses significant challenges to in-situ construction and operation.
Opportunities include: (1) the International Lunar Research Station provides a crucial testing ground for lunar base
construction; (2) manned lunar missions and subsequent tasks offer new development frameworks for base building; (3)
advances in intelligent construction and China’s ambition to become a space power provide essential support for lunar
projects. To address these factors, a strategic goal system for lunar base construction is outlined, covering both scientific
and engineering objectives. Scientific goals focus on exploration and knowledge accumulation, guiding and defining the
direction and requirements for engineering efforts. Engineering goals emphasize the realization and application of
technology, ensuring necessary infrastructure supports scientific aims. Strategic recommendations are proposed from
multiple angles, including top-level planning, innovation in technology, fostering the space industry, and establishing an
international cooperation framework. These measures aim to inform scientific decision-making and ensure steady progress
in China’s lunar base construction endeavors.

lunar base, extraterrestrial construction, in-situ resource utilization (ISRU), development trend, policy path
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