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Spatial Distribution Characteristics and Site Selection Wisdom
of Traditional Settlements under the Influence of Volcanic
Geology
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Abstract Keywords

Based on the theory of human-land relations, this study quantitatively analyses how Traditional settlements; Volcano;
different environmental factors influence the spatial distribution of settlements, and Site selection; Human-land
thoroughly examines the intrinsic connections between regional environments and relationship; GIS spatial analysis;
settlement site selection and spatial distribution. This research provides a scientific basis Leizhou Peninsula

for volcanic geological disaster risk assessment, traditional settlement protection, and
sustainable development. Taking the typical volcanic geological region of Leizhou City as
the research object, 247 traditional volcanic settlements within were selected as research
samples. Spatial analysis methods including kernel density analysis, average nearest
neighbor index analysis, and buffer zone analysis were employed to systematically reveal
the spatial distribution characteristics and site selection wisdom of traditional settlements
in the study area. The study indicates that, constrained by volcanic topography, soil, and
hydrological factors, traditional volcanic settlements in Leizhou City exhibit significant
spatial imbalance and clustering, with a higher concentration along the coast than inland,
ultimately forming the typical distribution patterns of 'near the sea-adjacent to fields' and
‘adjacent to mountains-adjacent to fields.'
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Fig.1 Volcanic geological distribution of Leizhou City
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Fig.4 Numbers of traditional villages in each town and sub-district of Leizhou City
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Fig.14 Distribution characteristics of settlements in Leizhou

from Neolithic Age to Tang Dynasty
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Fig.16 Distribution characteristics of settlements in Leizhou

in Ming Dynasty
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from Song to Yuan Dynasty
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Tab.2 Relationship between traditional settlement distribution and volcanic geology and topography

FHIE BEHERSERMIR A ERNEEE FIDIEH
BRTR. EEDOE WEThRA FEt UEEaHMAE, NBIKEEMEESE R E R RE
5T mEE. JiEg, Faa
REARIER FHEK #gR QAR TIES) "
TR, WL ZHFEERSE, TE  ALAKRER, SXMRRLE, TERREE, 2T Y
L SEARINFE, B
#y —— B [ 2EAB YR, B
HKKRRES, #TF KIS, BREHNEK
E: TR ¥ RREE ¥ I, KREZ, =
it Tk RIS KRS th T K ZURE th KA, AWREZ, HRGTE e
SRS EEA . HE Sacch.
o i () . . N ?4@4 M E RS nanascomo?us H7E Saccharum FELUKTE Oryza sativa %
BREFTN et e T, WFetE  officinarum. & B Musa acuminata. 8 Bk Agave oo
EEEES sisalana. & RZ Alpinia officinarum ZEEFF1EY)
BREEHHER, RER, e - FH RER, Kk -FEH RER RaEY, kil - 5

AMRH NS EEE, EEKIIRERSE, H IR By
BLRFE, EEKEM, RINCAREELLE, ¥
BRY MRl - BT AR,

AL, ARIRE DS ERN R ZRARE, X
R T HUBINGE SRR NE, RS, ZRIHL ZRIKH
(EPS 5

5 45iE

AR LNEINTERARENIFRNGR, WEMMAELR SIS
FIRCE L T, PRI RB AT MM X 37715,
TRGERIE A R AR B MR,  FHRT T KLt 5T
PRIV AT S B R AR, BFURET: ERMNESE
REEEH Wi NED” ARSI, A TR
ik . 2B RIBTEEEHT, A TR AR A 7 S T
TMAE, REEEEEFNEEIRE: ROLeiEt Tk
MR BRI, DREREIEIET KIHE, bR A
T, AT TR A S, ERRE S TREA R
HHIRENE, HARSZKLBETRDAG AR, AR5 XA
RIEREREFEER. ANRPEER RN RE DRI
JER 5, JRHRH SR A AIHE 22 5% S BT Z T LRI HE SR
SIS RGICES RS AN IR TS E SRR A I waTie I 574
HEf e KRS HIRALIRARE, e T kil - £5H”
“UTiE - G5 2 AR R AR,

B, S8 KL BT 55 IR AR 72 % B b T B 22 A A1
1, D MASTHIBR 2 [ fy B AR T KLLERVE IR IS %
JeLll, A SO B R TR S SR X s, 1R i
o “TEANIATE +DEM BifiE + SCHIERE MP R, &
E ArcGIS AMEGR IS S AT T 04, 18K LI
HHR s, T KO SERARESR 2N, KA
AR IR & SRIBHEZE,  $RIR K LLIZR PR A A HAsRIE L

PERHIE, 9[RS B A HIOE R I THR BB RO 72 RS

AIFRBARRYE, PRIEEETIEKLHX, K>
HELK BT R FHE, DRI TSR RLRE K LTS ST 7E X
BB F REREA T I IE. HEAh, KLl B IR R AN AT AR B R
HH AT AL G SCRO I B R AN R M, (EEATR
AR KSR IE PE ¥ S BN T, TSIt TR M2,
NSRS 2 AR, BT T AR
5+ TBIRARRE + SSIERE 2 TR 77 %, FIA Context
Capture JRIAFE M =4ES R E#, fKFE ArcGIS Pro 5
W FEER S 5 200, RABTFOK L B Y 7E & GERTHT
IRV IATE SRR, TG R T ASIE M
RHIE R SOMEE RIRHE R AL S5, RN, Argh& s
RIS 2 T RUE A, HE K LTSRS SRS S CR A 3%
7, BEHMENER - ULE & NEINAL, BRI
iR N R B SRS B, DO RS 4,
AN IR ESRRER R SR, SRS 5%
G SME R S TR SR R,

T E1-2, ES-17REMHIEHEESNES (2018) 0955, HAREFINEE
SESS

SEER:

(1] B5EHH . SRS sls ™ AP R R 5 928 [T]. T E B,

2010 (4) : 4-11.

(2] B1ZHS . SR HIBRAE R A Al S e 2 (T]. HUB~ER, 1992 (1) :
80-88.

[3] BB . A (M. 2R EE, (£3655, 3. BEat #lbhm,
1935: 114-128.

[4]MCKENZIE P, COOPER A, MCCANN T, et al. The
ecological impact of rural building on habitats in an
agricultural landscapel[J]. Landscape and Urban Planning,

2011, 101 (3) : 262-268.

[TRIEM /2025 F /5476 ) E 38



[5]BANSKI J, WESOtOWSKA M. Transformations in housing
construction in rural areas of Poland's lublin region—
influence on the spatial settlement structure and landscape
aesthetics[J]. Landscape and Urban Planning, 2010, 94 (2) :
116-126.
[6]ZOMENI M, TZANOPOULOS J, PANTIS J D.
Historical analysis of landscape change using remote
sensing techniques: an explanatory tool for agricultural
transformation in greek rural areas[J]. Landscape and Urban
Planning, 2008, 86 (1) : 38-46.
[7JPOUDEVIGNE L, ROOIJ SV, MORIN P. Dynamics of rural
landscapes and their main driving factors: A casestudy in
the Seine Valley, Normandy, France[J]. Landscape & Urban
Planning, 1997, 38 (1-2) : 93-103.
[8JAGNOLETTI M. Rural Landscape, nature conservation and
culture: Some notes on research trends and management
approaches from a(southern) European perspective[J].
Landscape &Urban Planning, 2014, 126 (3) : 66-73.
[9JGOMEZ-FERNANDEZ F. Contribution of geographical
information systems to the management of volcanic crises[J].
Natural Hazards, 2000 (21) : 347-360.
[10] XIFMHE, #R3E, XMtk % . EGAESUC IR MR
AU RMPGSEIE [7). P22, 2020, 75 (2) @ 382-397.
(11] LA, w775, R . IR A BRGNS 7% S LR
5% M) BT HNEN, 2R ERERVEGE (7], 20
2016, 36 (2) : 216-224.
[12] #R30K, FHEEER, T, & . s MEREUA ML ER
5 R — DB RIL L5 B (7). B i, 2018, 38 (3):
413-423.
[13) Bk, ST, P8 . W EUNEGRVE 22 8 5310 18 Je S AR 3
RIBWIFR [J]. REL RS XK, 2019, 40 (10) : 101-109.
[14] B¥HHA, RO, SEREME, 55 . BIREIE SR 7 2 A o1 ke
EMHZREREFA [J]. TRERFFRSHE, 2020, 34 (4) @ 94-
99.
[15] Eak, K2R, TiF. B BRGNS MR E MR
RUFA [J]. AIRHHISE, 2020 (12) @ 18-28.
[16] FJkig, 2% S R LXK ARG ¥ sk = Ul B R 4
B AT RE T []]. SiFHER, 2021, 41 (11) : 225-231.
[17) 1R1ER, FBESS . EAREEGN & S RHE T — DU
B LERCNA [J]. SATEsR, 2022, 19 (8) : 81-84.
(18] XIBE, BRSRA: . ENAMSE RN ESIEN BTt R M —
T CiteSpace 1 & 2r 871 [J]. 3R &5, 2025, 22 (6) : 107-
110.
[19] E4, £, XA . ET AHKXRWARERRNEI LS R
PR RERIEHFT [J]. NREEER, 2024, 42 (11) @ 95-101.
(20] Z=A: . FRIEEHUCK LSS [J]. BHARZGE, 1981 (9) @ 704-
706.
[21] % I, BIERF . KRG0S R 7). SR,
2018, 34 (1) : 1-3.
[22]WANG Y, YUAN Q. Morphological characteristics of rural
settlements from morphogenesis perspective: a case study of
rural settlements in heilongjiang province, china[J]. Energy
Procedia, 2019, 157: 1266-1277.
[23]MATHER, TAMSIN A. Volcanoes and the environment:
Lessons of understanding Earth's past and future from
studies of presentday volcanic emissions[J]. Journal of
Volcanology and Geothermal Research, 2015, 304: 160-179.
[24] BBy, sk¥M, A=, & . B EEPULl AL ps s AL 5
HIZERE (). HUBRZEHR, 2021, 42 (1) @ 111-123.

TARE / b5

[25] TH, 2% . EHUKLX TS K EAFE (], PIREHIE,
2024, 38 (1) : 22-33.

[26] 3B . BN HE D TOKBEIAME R SIEFF A7 B D] &
X REMEAE, 2013

[27) B Ze Tt . FRIE T B R AR []]. BIRIEE S52R8%, 2007 (3):
223-227.

[28] HEE BT AEEELE RS KIS EH L M]. ErE
T AR, 2018: 41.

[29] EIfEMLE . FENSAEREE M), T TR ANRHARS:, 2014:
35-38.

[30] LA SRR RS . TS (M), 4 T REHE
HRRkE, 1989: 118-137.

[31] JEKkEE . FHINF SRR (M), Bl #rRmR H e,
1957: 3-5.

[32) Tk, =45, B8, . PG SRS A o AR R R
25T ). WIEFF R 518, 2022, 38 (4) : 435-442.

[33) D48, E&F, LZEM. WBIE F PGS &SN %S
i R B R 5T 7], KRB T OR2E244R, 2021, 52 (4) : 638-
644,

[34] 2542 | BN I A LU H SR 28 B S W0 ) R3PS BIF 5 [T]. Rl
wi (B8 | 2018 (49) @ 160-164.

TEH RIS

WA /1999 R4 ) 5B /T ARILIIAN /T RIS R L AR G
7L 524088) [ {EBERM LA TLA: | TN TT 1A R GEA VR S UL B (A TR
TEFRIK

WRIR /1995 £R4 / 55 | 7RI [ WL / TR BB R T A2
b2 GETL 524094) [ BhZ ) LT R8s sV I 5L 5 B H

SEXEE 1972 SR8 [ 22 [{LPEES N [ WL | AR R AR R L
b GRIL 524088) [ #% [ WF577 My MR MR, £+
SERFIE

EHGE COBEIEE) /1982 fF4E [ 2 [ TRBIA /Wit /TR
FERERR AR GEIL 524088) / WM / W5 A7 A1 3R 8501
EHETRERA



