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Abstract

Liaoning Province lies between the Northeast Plain, the North China Plain, the Mongolian Plateau
and the Bohai Sea, and its diverse landforms and widely distributed Neolithic settlements make it
an ideal region for examining prehistoric human-environment relationships. This study builds a
spatial database of 634 Neolithic settlement sites in Liaoning (540 of which can be assigned to specific
cultural phases) and applies GIS methods including mean center, standard deviational ellipse, Thies-
sen polygon coefficient of variation, multi-distance spatial cluster analysis and kernel density esti-
mation to systematically analyze the spatial patterns and clustering characteristics of Early, Middle
and Late Neolithic settlements in the three cultural zones of Liaoxi, northern Liaodong and southern
Liaodong. The results show that: (1) the mean centers of the three zones lie in Longcheng District of
Chaoyang, Dengta City of Liaoyang and Pulandian District of Dalian, with trajectories forming “L”,
“N” and “J]” shapes, the largest range of movement occurring in northern Liaodong and the smallest
in Liaoxi; except for the Xiaoheyan culture, most sites extend northeast-southwest, with directionality
and dispersion following a “compact-dispersed-compact” pattern. (2) Except for the randomly distrib-
uted Xiaoheyan culture, sites of all periods are clustered: significant clustering occurs within 0~33 km
in the early Neolithic; clustering peaks in the middle Neolithic under the Hongshan and Xinle Lower
Layer cultures, forming a single-core kernel density pattern; and in the late Neolithic it disperses be-
yond 110 km, with multi-core patterns in the Liaodong and scattered sites in Liaoxi. These patterns
are closely tied to cultural rise and decline, shifting subsistence economies and regional environ-
mental differentiation.

Keywords

Liaoning Region, Neolithic Period, Settlement Sites, Spatial Distribution, GIS

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§
1.1. ARERE5EN

SRR B AR PR RN ) 24 S i AR AR P AR T A B R 3R, T SRV A ol NS
B ELAL A (B3, L A o A A Py R A B 7 A R A D I 2 — (1] BRI bk BE 52 3 7
KR RS H AR Z), Rk TR E B Bt S A AU NS AN A A AL [2]. Bl RE
Fi B X 35k P9 SR SR R AN TR SCAR B B 25 10 4% 7 55 SRR AR AL, A2 #7m AH O R A2 LR (1 2 B it T
k.

LT A RIS AL X (8 (R IRIEIE, B4 AT N JSEPE S SO N B 2 . 5N P iy
R R, PO FIZR AR I, RO L R, RO IC AR B R, A R AR 75 5 S
AT AREIR G T 2R B3R . Bra as i AOZB X 22 F 7% BRI, 20y AN BUR T
B KIATE s bl /sl eSS o200, AR sl Ry« e T AR AT
REE” .

B GIS FIARMEE W2l &, X EREBIEE O T, B L RERS T € B ZEm, O

DOI: 10.12677/ag.2026.169124 1399 HERE} 22 AT


https://doi.org/10.12677/ag.2026.169124
http://creativecommons.org/licenses/by/4.0/

SR S

J DX IORRE S i N MBS AR BT S AR AR (3] H T2 ORIV . ARG B L 2R~ i 3t XA 7 a8k
BETT e 7 A 181 A TE[41-[8], AHEEREIL 748 ST X 20 DO LU B FEATI AN i85 . A 35 Tk, ASCRES %
AL W) SR L BORE, IZH 2 R GIS T R G LA () 73 A R IR 5 SRR L

1.2. EASMFFRER

E 4 2F 5 5 58 GIS 5l NFRIE B E 25 0] 0 A 7T Deguchi (@ id & 37 ByE PG R RS HHR T
BEHEFTTE X IR 7 5215 5 [9]; Kato /04T 1 H AR LB SN ARG ISR VA8t i 5 2 MRS R K R [10]; Scott
S0 28 B AR AL B B AT R (B 40 AT, 87 1 Bk A SR I RS A FE I OG R [ 11

B 7T E B R TP R ORI . O R AR, EH . A WE SR UL H EHLX
AU . N HONEFFCIX, BRI T A AR TE BhE A B 2S5 0 A s 05 S SRS R R [12]-[14]; MM dr T
& PH 7 S 2 R UK B b S H T OB 0 OC R [15]; 25 TR AR T B A IER - L SO Bk FR AT R
AR ERFEL[16]. ARFAH X WA WL 1l AR A6HE S 75 & Hb X 4307 th 38 3 st bk i) 2 23 A7 1) Bt
[17]-[19].

L THUX T, AT 1P X Se ZR i B SR B bk () A A R[4, IR T At A B
TR TE AT S R [5], AT ZR AL X A T SR VR B s VAR Y AR A TR
[6]; TNASFHIET GIS M AR oA ds 2 H BRI AR R ([ 7], BRIV SCAst bk 1 25 A
SATIER8]. FIRBE 2 JRIR T3 — 30 o X B — SO, i = 042 4 Yo [ 5 st ik = [A) A R R R
G, ASCRIAE LA F R IT.

1.3. BIRAAE

A RN EBIERH: (1) B4 EHH R TOR A SR, 2373 7 M DO A 23R R st
HEHE P IR SCAL I (2) SR TR E O S AR ZE AR S Mt ik E O . 7 1A S SR AE, R 2R AR
NGB RE 2P B 8] R AL A T R sk 0 25 (R SRR RR
2. fRXHER
2.1. HIBRGE

WA T E RIS, HiAL RS 118°53'~125°46'. b4k 38°43'~43°26' 2 [a], PUiEm L, Jbik5Hk,
EiEE S, XAMASARTE S PRk, MM mE s, dilit. B &SRR, A
A A 23 X SR I bk 1) 20 S o A B T Hh SR il
2.2. BAMIEHEER

LB TR RS, R KR XA E, WAEY, #5850 5C~10C,
FEKEE TR T B 2 E A rd ) PH BB IR [20]  $2 3 mT %143 N DUAS 50 30 VARG P X 3 35 p v b 1m) AR
BRI AR %, NP R X DA S AR v AR SR Oy 32, M AT, I R AL ER L X g 4R
100~1300 m, AREK; T HP G T X IR 0~300 m, HLAMXN L, S8aKEl. Bl 5H %
=R X IR AT AL, MR E[20][21]. X—E &8 /X & b KRB E R o i B F
B,
3. BiRRBFESMRAE
3.1. BERIR

AR EBHETR R T R IR . AL BE. AU (hEXXHEE - LT

DOI: 10.12677/ag.2026.169124 1400 HOBREL2E AT


https://doi.org/10.12677/ag.2026.169124

R A

WY [22], H45E CGUEHXEEFTSC) (2315 GURNSBEA 2 TR &2t [24], %)
B URER B R Btk . 5B Google Earth i &8t ht s Ak by, 5451t 634 Abitthl, o n] B
X 540 AL 15 b HI 470 4. BRIH 55 Ab), 2 ArcGIS 5NAE s (AR FE (2 1), MR R
VBT Hb B 2% 8] B3 = (https://www.gscloud.cn/) .

Table 1. Database of Neolithic cultural sites by different regions
= 1. AR E 2 XA LS iR E

XX AR EX -y @it Sid B BE)
LA X .19 PR EE AL 15

L spEX T RS LSk 415

L CEX e 41 NI SCA 7
IR A XL AR Skl =S G LN S Y =3 & S 22
AR IX B e 1 fim e St ABva STtk 34
AL IX R B R AR RETE AAERL T JEE LR BRI =150 33
LR SALIX ] ANERIIUS /BRI 14

3.2. IREXF AT IALFFIEER

T A AR R 23 A TR A I SRR X, AR AR A F e IR X AT 53R
L?%ﬂ% REWMHANTEX . X EEAFFICFERIL ERX, FEAREAR - MEE. BEE. 4
L BN SCA s I ZRAG X 32 SRR T 3~ SR X DA SGE AR A i, AT N I S O s, AR
SRR KATE e ZAea el R X EEQFEIC AR B ERE, AT R 5 e i A Ny
F, B ANERL— 2 1A EE R FEb.

S XU 22 g RO F . A 255 (AR B S E N R R : =X & | BA O, &
BESCAT S, ARRAA SAUmEEE IR 7 B, AT S B s AT A HELE I B A RS e TE B TE .
I SN EARY) G ——EE AR L — 2 I PEAR L 2 5 AP A S 2k, Tl L ik R Bead B R AL -
KT RS IR & 8 i ity . AN TR, 30 7 X A 88 SO B 06 T M4 B i 0k
(8.2~7.2 kaBP) [25], I FEVE(7.0~6.4 ka BP). £L111(6.5~5.0 ka BP). #i5k I JZ(7.0~6.1 ka BP). /Kl
JZ(6.5~6.0 ka BP). /INERILI—% =1(6.7~5.3 ka BP) & J5iE L. T)Z(6.4~5.5 ka BP)Z A B, 20 AT
/N (4.8~4.0 ka BP). ft&(5.5~4.5 ka BP). JLi4(4.5~4.0 ka BP) S /NER 1Y . FHASC A (4.5~4.1 ka BP),
KB a5 AR R At R Al AR SR AR IR, AR T AR L AT [ B R A
A AT SR B IR, e AR 5 K SR AR 1B R A T #a F [26] [27]
(K 1),

3.3. BESFHE

1) “FHEL
SR8 FEC A S AT MO EE X S 7 X 3 J e R s TR B AR AL I S vk, e W % FELC IR RS Sk AR
PEE, AIHRR SR R IR AR AR [28] [29]. HATE AN

- >" PX,
X:z‘:] L (1)

DI

DOI: 10.12677/ag.2026.169124 1401 HhEREL T


https://doi.org/10.12677/ag.2026.169124
https://www.gscloud.cn/

SR S

(@)

120°0'0"E 121°00E 122°00"E 123°0'0"E 124°0'0"E 125°0'0'E 126°0'0"E

119°00"E

ﬂ
I
1
I
I
I
1
1
||||||||| R S I
1
l
I
I
I
1
1
1
1
1

T T

|
1 !
1 1
1 1
1 1
1 1
1 1
1 1
1 1

\\\\\\\\\ e it e s St i e o o s At i, o it

1 |
| !
1 1
1 1
! !

N.0,00£%

N.0,0.Ct

T T
Z:o\ooov Z:o‘o&m

IR, JREEBE.

3

i

W H S GS(2019)1822 Sk

P 55 X 3t

HEJE

Figure 1. The Neolithic cultural divisions of Liaoning Province
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Figure 2. The average center of gravity of various cultural divisions in the Neolithic period in Liaoning
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Figure 3. Standard deviation ellipse analysis of settlement sites in different periods in Liaoning area
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Table 2. Standard deviation ellipse parameters of settlement sites in Liaoning area
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Table 3. Thiessen polygon area parameters of sites in different cultural areas
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Figure 5. Multi-distance spatial cluster analysis of settlement sites in Liaoning
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