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Abstract

Rural settlements are important carriers of the evolution of regional human-land relationships, and
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their spatiotemporal dynamics reflect long-term regional development processes. Taking the Chif-
eng region as the study area, this study constructed a rural settlement database spanning nearly
400 years based on historical toponymic records. GIS-based spatial analysis, including the Average
Nearest Neighbor Index (ANN), Kernel Density Estimation (KDE), and Mean Center analysis, was
employed to investigate the temporal changes, spatial distribution patterns, and influencing factors
of rural settlements. The results indicate that: 1) The number of rural settlements in the Chifeng
region has shown a continuous upward trend over the past four centuries, although the growth rate
varied considerably among different historical periods, exhibiting distinct stage-specific character-
istics; 2) Rural settlements exhibited significant clustered distribution throughout all historical pe-
riods, with only minor shifts in the spatial centroid. The kernel density pattern evolved from local-
ized clusters to a multicenter distribution, with high-density areas consistently concentrated in the
central-southern part of the study area, while a stable secondary cluster gradually emerged in the
southeastern region; 3) The evolution of rural settlements was jointly shaped by natural and human
factors. Natural geographical conditions provided the fundamental framework for settlement dis-
tribution, whereas population change, agricultural development, transportation networks, and
land-use change collectively promoted settlement growth and spatial expansion. The findings pro-
vide a useful reference for understanding the historical evolution of rural settlements and support-
ing rural development in the Chifeng region.

Keywords

Chifeng Region, Rural Settlements, Spatiotemporal Evolution, GIS, Spatial Analysis

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. 5|

DR IRV NSRAE PR I B AR, R XN O AR AR R R IR 3 [1]. RIS ML K
SRERZPIE R, M 2P M NRIFEE 2 MR AILFER[2]. R AR T XAt
SATERERI PR, Wids T AT N KORVE ARG R AR AL [3] . JEEEk, B
& GIS M 3 HARIIKIE, 2K BB AL Ty i it SRS o [ 2 A B B
WETEN AR o AR T N S AR AR, A SR IE ALy AR A ity R IERARIL . e 5 50h m R &
TOLUE XA, HA SR AR ) S SCAGREIE . I 400 K, XIS A RVEBUE RREG K, Rk
JAEAS, T BA KRB R R O R R . DAV B ERS 2 M RIE A RBR
LA P S S S v i AR A5 U5 1 R T [4] [5], (HEFXS ARl i [X i 400 4F A B 7 A I 18] 7 S A 1L AR )
Gt SR AN L

BT, ASCULRIEX 2 R RVE NI O B, ML 400 4 2 M IV I P 22, 12/ GIS 1]
TR, SE TR MR RE AT A 0TI, N 2N REBER . A AT RHIE
LM R ZRBEAT 4T, AR AR X 2 R SRV B I 22 s A A, Db AR MRS Bty & R SRV AL
FARMERGIZE .

2. FEKFESMIEFTZE
2.1. HRRER
WFFLIX 0 TP 52 7 FHRIX AR (] 1), A 52 R p0, BT ALK L LI 1552 o L 1)

DOI: 10.12677/gser.2026.154071 786 BRI


https://doi.org/10.12677/gser.2026.154071
http://creativecommons.org/licenses/by/4.0/

AT, HIEARKR N 41°17'N~45°24'N, 117°35'E~120°59'E, HIHIARZ 9 J3 km?, F§E 12 MEE(X).
PRI XA FRE 077 R A R, HARMBE SRR R %, A SR RVE LA REIRA s R, 3R
RAMQFE LM, FFE . mE AR, AR 2, KBEIEAER 35, BT R R = A, B
S PR DX A PR A o ARSI T SRR, R R E LT B NSRS Xtz —. I 400 K, BEE X
WAL AT R R AN LT R A WHERE, 2R RIEECEE RSN, R A% R AW, TR T
HARPOHT RO SRR R . LB, KR A S Lt SRS R e, X3 2 4 580 3 ()40 7
BONWIR, HAR R -7 R A v X SRR BB 4, v AbEt it b R B i X SR IS AN it o X
R SLRL IR B ORI 3 SRR AL, A AR X R I T A6 T AR AT 2 A SR I 2 I A ) B 22 (X3 6]

117° 0’074 118° 0° 0745 119° 00”7 120° 0° 0”4 121° 0° 0”4

= | BFRKX N =
> O P
= L A F o
- B ®
<+ o <t
v f"
2 5 =
< /oD 5 At ) -
= R .1 oY L =
& G N =
i B [ IAR0
; B A
e "‘j' o AL _— ~J ke
= e s it M =
° AL : | ©
= LT =
% %
A Al
- IS ﬁ
= : " =
=R B L E
F | O mweriasn .
DEM
= -5 : 2051 =
L= =
2 0 75 150 km |} 3
N B -1 | | | e
= =

117° 0°0”% 118° 0’074 119° 0° 0”4 120° 0° 0”4 121° 0’0" %K

Figure 1. Overview map of the study area
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Table 1. Periodization scheme of the study period
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Figure 2. Line chart of settlement growth across different periods
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Table 2. Average nearest neighbor ratio of rural settlements
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Figure 3. Kernel density changes across different periods
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Figure 4. Migration of the mean center across different periods
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