B ¥ £ 5 T & ISSN 1671—1815 Tobs
Science Technology and Engineering CN 11—4688/T

DOI:10. 12404/]. issn. 1671-1815. 2403897
SIREC WA, A, I, A5 BACR MR SR E 2 AR R S R R [ )] RS TR, 2025, 25(9) - 3861-3871.
Lei Yalun, Yuan Libin, Wang Chuan, et al. Spatial characteristics and influencing factors of Miao traditional settlements in Qiandongnan/[ J].

Science Technology and Engineering, 2025, 25(9) : 3861-3871.

A REERET AR IERZINEER

FoAe', RAW, 200, HHLT, 2
(L. R BRI BE, LI 200092; 2. MhBE T RERIN B, PP EE" 50041
3. WITRHE R AR 5 IR 2B% , BN 3100235 4. BRI ST 2R 6%, #1560 421099
5. B LSRR :BE, 11 200444)

 E BAGRATEARKARARGOEHRRER MAEZWRAINEF, GHAEARERZ X —IHE A EEH
RS R E A I Fe o B R 3 R 6 AR T THE AR AR EA LRI EEL, H6EM ArcCIS =
R 47 AR A Ae 4 E ) 6] sk R IR B ik A R IRAE By RIS EAFAE AT A B R K AT R R AR AR AT R M S5F
KIAYBAE, SREAN.DAHEHREAREZASHAAREHERRES AN, BEEARXKMAETEFLE 28
Fob| T L ZIL AR TS HER Bh P aEE AL HE O AE, EARBETRERH T, BAITEHHF L
#F£ 500 ~1 000 m AZKE 10 ~20 m 3k JFE 2° ~5°A a4k 90° ~270° 09 H AL S MM T B L bk S b B R TR LM E
CARR" A AR ZR/RBES, ZOREFOCRETRAANRLAL B Z FoH, WERMNBEARERE T,V #%
BHREEREOR-ZFALELLSAGHERT NN, AR E LT ABLRALMER LRI R &5 13
MR EARL FARENER 2F A RREST ML AR LA TR, FFRERA B TINRX A I 0k, x5
iR A A B AR Ao BB IX M AT R G MRS R R E R E R

Seflin] BT AR, WIIEMN L, ¥REE; GIS

rhREr IS TU9S2. 29; kbR A

Spatial Characteristics and Influencing Factors of Miao
Traditional Settlements in Qiandongnan

LEI Ya-lun', YUAN Li-bin'?*, WANG Chuan’, JIANG Wei-hua'* , WANG Meng’
(1. College of Design and Innovation, Tongji University, Shanghai 200092, China;
2. Department of Architecture, University of Florence, Florence 50041, Ttaly;
3. School of Design and Fashion, Zhejiang University of Science and Technology, Hangzhou 310023, China;
4. Solux College of Architecture and Design, University of South China, Hengyang 421099, China;
5. Shanghai Academy of Fine Arts, Shanghai University, Shanghai 200444, China)

[ Abstract] Qiandongnan is the largest and best-preserved Miao settlement area in China, holding significant ethnic cultural herit-
age. Traditional settlements form an essential part of this heritage. Studying their spatial characteristics and influencing factors is cruci-
al for the sustainable development and protection of cultural heritage in this region. By comprehensively utilizing ArcGIS spatial analy-
sis, boundary morphology index, spatial syntax, and geographic detector methods, the spatial characteristics of settlements were decon-
structed from the perspective of regional pattern and case feature analysis, and their influencing factors were explored. The results indi-
cate that the spatial distribution of traditional Miao settlements in Qiandongnan is characterized by significant agglomeration and hierar-
chy. The highest nuclear density is at the intersection of Leishan, Taijiang and Jianhe. The overall spatial pattern shows a “dense in
the southwest and central-south, sparse in the northeast” distribution. Constrained by natural geography, the settlements are mainly
distributed in the Qingshui River and Duliu River valleys at altitudes of 500 ~1 000 m, with undulations of 10 ~20 m, gradients of
2° ~5°, and sunny slopes of 90° ~270°. The settlements’ spatial structure exhibits a “clustered” distribution with finger-like external
boundaries, and the center shows differentiated traffic flow within and at the edges of the settlements. The geodetector study reveals that

Miao traditional settlements are regional spatial carriers of a natural-economic-social complex system. The natural geographic environ-
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ment fundamentally shapes spatial patterns, the social environment guides and controls internal spatial organization and evolution, and

economic development decisively influences spatial development and protection. The study enhances the understanding of this complexi-

ty, which is vital for appreciating Miao culture, developing strategies for protecting and developing this cultural heritage, and imple-

menting rural revitalization strategies.

[ Keywords] settlement spatial characteristics; geographical detectors; influencing factors; GIS
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Fig. 5 GIS spatial analysis of settlements
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Fig. 6  Analysis diagram of building concentration and distribution in sample settlements
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Table 6 List of detection factors affecting spatial

differentiation of settlements
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Fig. 7 Sample settlements space syntax analysis diagram

5.1 BAMEBRERZE

SR b IR D] 2R 02 2R 9 45 () ) 4 T2 B A%
JRBEE A, VR R RR (0. 27) (B (0. 13) |
YR (0. 12) K 5 e (0. 14) Yy o B & P
R oy, He i gk s A g e, AR TE B SR M B IR 8T
HEP GRS RIESR A MR, &
56, BIE A HUBER/INER 7 A0 76 10 B3 bbb (ol 3
ST 3 R BE ) % R D T ER LD AR SR, R, 2
BRI LR, FF W K R o340, (HK FR 6 R 5 5k
VBN SR W5 55, 34 SR P B AR B AT WK &R

JHUARR 8 1L M B35 A BB 1 2R B B R 48 Ol SR TR
U Rbs e S I A R P
FINEBIL A, HEHC6 N RIEFEARITT 8T, KM

Mtk . www. stae. com. cn



2025,25(9)

TLAE, 45 B AR B v AL ST SRV 23 ) 7 A Rl S s e DA 3R

3869

Rga ks a] 2« FR A 48850, BEAS /N A
P 2 S L AR I 23 T ok, 45 R VR Z (A1 R %% DT i
ARXF AR ST, B S HE H 2 B) R B [ Ak S
J7 2 TR T —Fp £y 5 L) 9 R 36 0 3L, AT MR A
— PP ELA BLRAS ) A IR R s DB A
5.2 HERBERERZE

F S PAEE TR A 5] 5 A ) SR Y A [R) SC
AL AR N ZE R AR T A 5 R D BR %
ANOE B ADRE(0.37) W EAEY F kg e
Bt (0. 54) FAFE AR FAE N (0.26) 2738 1 g 3
PRS0, Horh SR ) B S st - A g B, 3R
B AL e Ak (XK B AR A 7R AR T L R
R BEAE) & BoOHE R B Rk 2 A R 5 AR
SUK

AR, PR AR B 28 B 6 RV AL G2 SCATE
RE A 0] A 51 S AE 2 0k 55, 5543 3 95 N
DA AR ZS ) A% g, B ) A R B TG T 97 5K
RVE S AN R B0 I B Rk i F 25 B
R R IX 388, 1 BT R, T 2 2 AR B 3R V% 25 (R nf
et R R EE )&,
5.3 Z&FEREZE

2% e R R R VK 23 [B) & J ML 4 B A o
EME W 1. A Yy GDP (0.58) . Jif iE Bl A
(0.47) B =77 Mol A #0(0.35) 524 B HE &
(0.22) ¥y o E MR R, o, A3 GDP ik ¥ifF &
W AFIES =77k DOl N ER q 38K, 1 BH il i 7 k.
FE RN B I 23 18] o An B AR S VR T, e Ik
b R E B ERER T, RE R B A EY
b PP BN < 22 B8R 43 AT A b BT AR X R
i, (H A3 GDP Jii e S A F S = 7=l Mol A %K
q R, I B BLE T X R IF R TR
Wt R B P Bl SRV SUR 7™l 2458, 3570 I & i

JEE B3R A1 DX Sl A A A 8 e o R A7 A SR A R N
IR DL TR A # o3 SR v 4R P o A A
b 3R i e EL 22 55 9 )5 B0 M DX (I T B -
L iR BB B ) | XS XA N R PR AT
A7 07 A2 (E 52 S0 R SRR Tl R 30 T
e R LD DR HE s T RE B8 SE 2 ) B IR X
B, 8T ARGEOR I % SR, AE 2 B PR K
JE AR R TR R R R O 3R BE HL A E A
o 1) 5 % T T i 3 A BILSE BT 9 P 7 25K L i T
TR AME vty SR A A T T 485 A (e 1)
CAAREW AR — U/ oK, &P AR5 8h
HONE R TE T R

6 Hit5itie

6.1 iFit

Y IR P T A TR K S AU SR I JE R AR
MO PP A 2 PR 0 R0 28 5% R ) £5 5 1 T 4 2R
(K8), Hrb, AAAMB IR R E T RiE=
IS Jr Y FEASRRAE . 185G, SR v 5 ) o0 A Bt
AR A K < FE L LR i AR A ) T 4k B |
Ia] P S SO o7y A 5 g e R K AR K — R e B
FOCHY R, 7R 25 QAR A AR IR BT ER ) T, FE A
FAR H RN Z B PR 5 e — E R o R
23 6] B 4 PR AL T R S A AR TR A A A 3R
SN ER R T IR PN s 1] 4 445 4 14 9 8 A S
Pt o RO R AEL Az 7 2R 1 o SRR 2k i 1 55
PRI 2R A4 52 T e PN A 25 8] b 7 B SRAE RN
117 55 UL 5 A 57 2 1] 0 5 3 K I8 B G0 A 5 AR s
[Fa) 2H 2 55 ) T A7 I i 14D 0 20 0 BT 0140 4 8 25
HAT—E B IIRE . 2 A RN ZR R == M &
JERPRY BAT RGE VRN, S A 28 2 TR 5 45 I
PR E s MRA B E M AR, R 162

Xt 4

[ MR R AL HAR R ]

AR

H AR
IREEFE R

________________________________________________________

|

HE T R RS E

K8 ZHNRZLHMARR

Fig. 8 Multi-factor interaction system

Mtk . www. stae. com. cn



Mook R N5 TR

3870 Science Technology and Engineering

2025,25(9)

FHRMTE5F R IE 25 0] Y RESE 5 % S AN UK 35
SR R R DA% R Bl AR %) AD TR R B T AR
SRR RTA BN MR IR A 5AR T B
UrR R SCIES: A SRR A P Aok, f
PR AR R DL 1A% G5 S0k 55 X0 R 5 6 A9 i i 25 [B) &
R,

IR WFFE AR 8 AR B 1 A% G SR s o3 A A =X
A2 A ST ER A AT, 1 AR A B [ 1255 B I
WF 5% 5V 25 (A1 J5) sl AR AR |t Ve A R AR PN 30 )
XPRVEZS [ HEAT o0 R WF 58, AN TR 2R AU 11 3R % 25 1]
LA AN [ 1 b T8 1 30 M 358 S0 Ak 0 AR 7 AR T R R
JITREE I AR 37 FN K J TR &R O B AT — 8 19 il e
T2 VAR RS B
6.2 Zit

(1) WAL Ge V% 2= [l o A B BH i 42 R vk
HERME, EREREFILE  GILE M Hag
I HA I U R, RV 4R th k7R VR 500 ~
1 000 m HJEALR BE 10 ~20 m JEJE 2° ~ 5o FIBH 3
90° ~270° [ /K VL5 EB ML 3t 35 0 1 e B % 4
Hirp

(2) 32 1Ly H 2R BR i A0 XK BB i), 4 I A%
GURIEVENE S5 AR RN, A AR, B <K “FE T
AT LA S w30 26 A0 Jm I R AIE . SRV P 2 Rl 41 41
GER R AR AA s AR e Z PR
K7, BIRBIE SN AR (3 0] 4G A 35
PR ERHEIES

(3) WilG e RIE N B2 [ RN 3R« o5 i =2
()RR, Ak 1 P sk v AR XK AR A 7= A 36 T
AT Bl B 58 SO AL AR RN A EE R ) T AR
YEH, 5« 2R BIEM L, < R RIEA I
ARG R W, A R A B Y AT (0 R
AR KL BIZE P B R KU AR 45 8 25 (]
I e A R R R, T 22 AR RIE
P hlHhLk 2 0 75 @, Fon N ER A ) ] ik PRI,
HA—E P HYIRE ; A B i 4k 2 1 BT
FERNFEZ (A1 R ON B | 3 B0 6 R IE T 3R 7% v H A
TP, WA N B B AR S A AR T
LR PR

(4) WiGAL G 3R 15 25 (Al 4& Ry O T B 22 2 [ 4R
HFEERSE 42 ERBERILTE L AR A I R KL [
YEFIRIZE SR . AR Hb R [H 2% 2 3R 74 23 [A] 9] LR IE
BRI JR B 58 B LR AH SR BE R R AR B T R P
23 (A A LH AU S AR | T 2805k J R 2R A AR A 1 1 ek
ARt TSR VE 2 [H] A S AR ELA p e PR I

Z % X W

[1] Lei Y, Zhou H, Wang M, et. al. Analysis on spatial characteristics

and the adaptation mechanism of Miao traditional settlement in
Qiandongnan, China[ J]. Mathematical Problems in Engineering,
2022, 2022 6293833.

[2] LiD, Gao X, Lii S, et al. Spatial distribution and influencing fac-
tors of traditional villages in Inner Mongolia Autonomous Region
[J]. Buildings, 2023, 13(11): 2807.

(3] O, BRvGE. G ENTERMELT]. hR e i (H
2FHER) |, 2023, 29(6) : 190-199.

Xie Xubin, Chen Qian. On the aesthetic value of traditional villages
[J]. Journal of Central South University (Social Science) , 2023,
29(6) : 190-199.

(4] far¥aok, S, RRAAME. (LGN TR AL PP K 22 S AL IR 2%

B —— LU A AR B[ )], ST, 2020, 40(10)
230-239.
He Yanbing, Zhang Tong, Xiong Dongmei. Evaluation of the cul-
tural value of traditional villages and the path of differentiated revi-
talization: a case study of Jiaozuo City, Henan Province[ J]. Eco-
nomic Geography, 2020, 40(10) ; 230-239.

[5] XUziHi. SARHRXSRIE TSR ERPBIR[T]. Bk,
2021, 35(9) : 2207-2208.

Liu Yiming. Research on the protection of traditional villages under
the rural revitalization strategy[ J]. Journal of Nuclear Agricultural
Sciences, 2021, 35(9) : 2207-2208.

(6] a2, B2, Wil . sUBE SR & r)2 BUAR 5 8k
PRy ——D s SRR W i I A LT, Bl R BT,
2021, 28(11): 9297.

Tu Li, Zhao Pengjun, Hu Yingjie, et al. On the layered cognition

and overall protection of traditional villages: the introduction of the
historical urban landscape method [ J]. Urban Development Re-
search, 2021, 28(11): 9297.

(7] oM, X8, XIRBE, 45, Ebe 4 il 4t R ¥E 45 D 5 KO

Bt b M AT —— DL R BVC G R B[ T]. 24,
2024, 42(1) : 94-107.
Xu Hui, Liu Xin, Liu Tiangi, et al. Spatial morphology of tradi-
tional settlements in hilly valleys and their environmental adaptabili-
ty: a case study of Fengtai Village in Qianjiang, Chongqing[ J].
Journal of Mountain Science, 2024, 42(1) : 94-107.

(8] AMEAA, TRFH, oiin. &R T RIS # ki
FRZmPLHI[T]. TokaB:, 2021, 41(3) : 229-237.
Zhu Xuanbo, Zhang Jiaqi, Li Keqiang. The impact mechanism of
tourism development in ethnic traditional villages under the back-
ground of rural revitalization[ J]. Jiangxi Social Sciences, 2021, 41
(3):229-237.

[9] WK, WOCE, BRIE, 4. BZR LB ILIX £ 1 R & 25 MR
AR S R —— LIt g e s SO0 [ )], K PRt
5%, 2024, 31(3) : 311-319.

Jiang Yuxin, Dai Wenyuan, Chen Juan, et al. Spatial pattern evo-

lution of rural settlements in hilly and mountainous areas of eastern
Fujian and its influencing factors: a case study of Pingnan County,
Fujian Province[ J]. Journal of Soil and Water Conservation, 2024 ,
31(3) . 311-319.
(10] JEH M, Bhlchl, XM, S5, WisERes U g (e Go i v 2 18 43
TR RGN A [J]. SR, 2022, 42(2) : 222-230.
Ju Xiaoxiao, Yang Cancan, Zhao Mingwei, et al. Spatial distribu-
tion characteristics and influencing factors of traditional villages in

Zhejiang, Anhui, Shaanxi and Yunnan[ J]. Economic Geogra-

Mtk . www. stae. com. cn



2025,25(9) TLAE, 45 B AR B v AL ST SRV 23 ) 7 A Rl S s e DA 3R 3871
phy, 2022, 42(2) . 222-230. dong Village, Fenggang Town, Dongguan City [ J]. Urban

[11]

[12]

[13]

[14]

[15]

[16]

[17]

T, BREiEL, 23R, . DR SCHGE R S —— i
DX [E R A G V8 25 1] 53 AT e (il S S R R[], ahad
3, 2022(6) ; 4247.

Yin Wei, Chen Peidun, Qin Jun, et al. Research on the construc-
tion of Bashu Cultural Corridor: spatial distribution characteristics
and influencing factors of national traditional villages in Chengdu-
Chongqing area [ ] ]. Chinese and Overseas Architecture, 2022
(6): 4247.

FR, KBS, BRI K = A XA oA & 1945 18] 43 A5 FFAE
B HFEmARERIEL)]. DA AT, 2024, 54(4) : 10-19.
Wang Wei, Liu Yingjie, Chen Gang. Study on the spatial distri-
bution characteristics and influencing factors of traditional villages
in the Yangtze River Delta region[ J]. Industrial Architecture,
2024, 54(4) : 10-19.

SN, HOLNE, BREME, 55, ZRIIRGURTIR A8 18] A R Al
MR ANT[T]. FERMOl R iR (fh 2 FE) | 2022, 6
(5): 48-55.

Han Li, Dai Bihui, Chen Aimei, et al. Analysis of spatial distri-
bution characteristics and influencing factors of traditional villages
in Yunnan[ J]. Journal of Southwest Forestry University ( Social
Sciences) , 2022, 6(5) ; 48-55.

XM, ZESCEL, THRZE. BRI e SR v 25 AR Jm S5 i 1A
R[], HER RS X R, 2024, 45(7) : 194-206.
Liu Chang, Li Limin, Tian Qijun. Study on spatial pattern and in-
fluencing factors of traditional villages in Shaanxi Province[ J].
Chinese Journal of Agricultural Resources and Regional Planning,
2024, 45(7) : 194-206.

e, W, XK, S SHNE RIGIEGRVE =5 505 55
Wi R R WP ——E T 6 KRIREGEMIELT]. TREFEESH
1%, 2022, 36(2) ; 178-185.

Yang Yan, Hu Jing, Liu Dajun, et al. Spatial differentiation and

influencing factors of ethnic traditional villages in Guizhou
Province; based on six types of ethnic traditional villages[ J]. Arid
Land Resources and Environment, 2022, 36(2) . 178-185.
WA, WA, WSO 1 GRS ¥ 2 8] 3 A AR K H e
MR HI[I]. BEEROR S TR, 2022, 22(7) : 2863-2871.
Wu Yajie, Huang Chunhua. Analysis of spatial distribution char-
acteristics and influencing factors of traditional villages under
Huxiang culture[ J]. Science Technology and Engineering, 2022,
22(7) . 2863-2871.

FPHE, R, OREE. SCRRE LA TSRV R T
[ 1) K il LR —— AR ZE T IR B Bl A 4 (0]
WRTTRJRBFAT, 2022, 29(11) ; 4248.

Lu Danmei, Han Qian, Zhao Jianhua. Study on the spatial struc-

ture and integration rules of Cantonese-style Hakka settlements

from the perspective of cultural integration: a case study of Huang-

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Development Research, 2022, 29(11) . 4248.

F/NEE, AR IR, XBZE. HeT < A—H" 3 R 1 1& Gk 7 25 6]
R A AT —— LA g £ TR o W SR v S ) [ 0. BRIl F
7%, 2020(12) ; 29-35.

Chen Xiaohui, Zou Xuemei, Deng Yi. Analysis of spatial charac-
teristics of traditional villages based on the relationship between
a case study of clan settlements in the south-
ern Fujian basin[ J]. Modern Urban Studies, 2020(12) ; 29-35.
YL, XEFe, ZEWAPH, 45, (L8 AL Ges VRl I e g =[]
S5 RS R[], T E A REE, 2021, 11(6) -
981-994.

Shao Xiuying, Liu Yaling, Li Zhaoyang, et al. Study on spatial

“people and land” .

differentiation of tourism response and its influencing factors in tra-
ditional villages in Shanxi Province [ J]. Chinese Ecotourism,
2021, 11(6) : 981-994.
e, TAT, KR, . SUNA BRI G 23 R E5H R
SEMBLHI[ ], ZUFHEE, 2021, 41(2) ; 232-240.
Yang Yan, Hu Jing, Liu Dajun, et al. Spatial structure identifica-
tion and influencing mechanism of Miao traditional villages in
Guizhou Province[ J]. Economic Geography, 2021, 41(2) ; 232-
240.
. /B IR T € A 2 A W o S A 38 7 4 i) A B R
W PR R——LA DU 145 S [ 0], A2 B2 5K, 2020 (11)
56-61.
Yang Shanshan. Spatial distribution of intangible cultural heritage
of ethnic minority characteristic villages and its influencing factors:
taking Sichuan Province as an example[ J]. Social Scientist, 2020
(11): 56-61.
BEIETH. 3B LI DX A GE AT v 25 18] 43 A1 A Jmy B Wil TR R F 5
[I]. hE AP, 2020, 29(2) : 294-310.
Liao Zhengli. Study on spatial distribution pattern and influencing
factors of traditional villages in Wuling Mountain area[ J]. Com-
mentary on Cultural Industry in China, 2020, 29(2) . 294-310.
KL, S RS RPN L RIS = BB SRS [ )] 1
W5 K, 2019, 38(6) : 165-170.
Zhang Kai, Ma Ming. Study on the spatial pattern of mountain set-
tlements in ecotone of Inner Mongolia[ J]. Areal Research and De-
velopment, 2019, 38(6) : 165-170.
TR, RS, RH, 55, FETATBCRULA Ay L XR 3%
ZEIGEAG XS L DIRIT LW I )]. B oR 5 TAR, 2024,
24(12): 5143-5151.
Fan Na, Tian Shujun, Song Lijun, et al. Comparison of the spa-
tial structure of mountain settlements based on administrative and
geometric centers: take the upper reaches of the Min River as an
example [ J ]. Science Technology and Engineering, 2024, 24
(12) . 5143-5151.

Mtk . www. stae. com. cn



