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Abstract

To explore the spatiotemporal evolution characteristics of rural settlements in agro-pastoral tran-
sitional zones, this study takes Ar Horqin Banner in eastern Inner Mongolia as the study area. Based
on historical documents and place-name information data, a spatial database of rural settlements
was established. GIS spatial analysis methods, including kernel density estimation, average nearest
neighbor analysis, mean center analysis, and standard deviational ellipse analysis, were applied to
examine changes in the number of rural settlements and the evolution of spatial patterns from 1644
to 2025. The results show that the number of rural settlements in the study area generally exhibits
a continuous increasing trend, although the growth rate varies across different historical stages.
The development of settlements experienced a phased process from slow growth to rapid expan-
sion and then to gradual stabilization. The spatial distribution of rural settlements consistently
shows a clustered pattern, with high-density settlement areas mainly concentrated in the central
and southern parts of the study area. The spatial center of rural settlements shifted gradually within
the central and southern areas during the study period, while the overall spatial expansion direc-
tion shows a northwest-southeast orientation. Overall, the spatial pattern of rural settlements in Ar
Horqin Banner gradually evolved into a clustered structure mainly concentrated in the central and
southern regions, with a relatively stable spatial expansion direction. These findings contribute to
a better understanding of the evolution of rural settlements in agro-pastoral transitional zones and
provide a reference for regional rural development and the optimization of settlement spatial pat-
terns.

Keywords

Rural Settlements, Spatiotemporal Evolution, Spatial Pattern, Agro-Pastoral Transitional Zone,
Ar Horqin Banner

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|8

DRI NI A P AR i TR S AE M R A () B ER I, OB A S E A i SR A
UM T DXk BRI BE AT, ARTL 1A 220 R A A% R AR A R 1] BE A 3R FE AR AL B AR A
e, o> 2 AIX I AR SRVE TR R A3 (W) 5 R A SR R R [2], 0 2 A SRR AS R ) B 908
AR 5 2 MR ETE TR EE AR [3]. REUHEE 2 A K P St RE S s oy A4, X R
AL AR 2 AR M O (0 St B A EE R [4]. IR RS AT SR 2 M IR 2 I AR AIE . AR AR
LREHHLRDITRE TRBBITL, FFZEL TN GIS R Hrikdt 7T € Bt 7. BAEKRE, MK FUZEHTY
J T WE PEIA [ B T AR IR R e B, WF T A T AR R AR R R AR SRR AR Bk 2y A
LSRN T 25 T3 AEESMIF TR, E 2 MO 5 AR R, SR RS S
H AR (8] IE LR 2R, IFIZ 0 e 2 T2 W) TH 3 5 S BBOR M AT HESE s [ P mik Je 2 572
T2 MBS XSO R SERER,  RUE R 2 (W AL L 5 2 P R Z MM KR, B#TE L2
Hli 5 GIS JTiEM& SRt i AERPBCTHI X — Rk XA, B IR 12 52 3 B AR5 2
RN RRSFEER, HORRA MR RE. — T, WB&MF. KBHED AT LR LS

DOI: 10.12677/gser.2026.152024 241 BRI


https://doi.org/10.12677/gser.2026.152024
http://creativecommons.org/licenses/by/4.0/

B AR R ZON RV etk 5 25 (R A BT SRR RE s 55— D, N ERS . ORI R K v BRI
SR RAEAN R D S B B S v R e AL B R o PRIk, AR A M X ) SRS TR AR AN DR B H TR
NHR AR, S DX 5 5 2 R R R g S e . A B TE ORI A B R X AR 22 1 5
W 5N HRVE S ATRFIE(S ] 2RI, BUA T2 S TP A X BOMAR A KPR it X, 0 AR e
3t XK RUEE 2 A R AR IR R U TS AN A2 [6] 0 BT BRI AL T P 5% vl 2 o S R AR O Se
DX, E UG BRG] T AR Stlir st AR & R R I LR, 2 4 RIEAR SR A2 BAT W5t O B
BCPERFAE7]. FEMET SR, MK R RUE RS0 iz KRR AR I R, 3 AR AR O Byt XA 3
KA IR R R R BAT R S ASCUARTE R RIC T TTIX,  #E BT 7 52 STk -5 b A4 il
IR b, R S IRVE A B A, JFRIH GIS IR 735, X DU 4ok £ A SRV B AR L Je o
[AJAS SR AR AL AT 704, AR X 2 b RE AT FU iR I 2%

2. MREMRAE
2.1. REHRS

Fl R RIDTER B TIN5 BE X AREN, T WSS REHXE 1), RS R
P R AT A X . PR X KB T RE 119°~121° b4 43°~44° 2 ), 78X R A T &SR
B R AR X 5 7 5 R R AR X ) R L A . B AR ER SRR A, BT E R R ISR DA R R

118° (I), 0% 119° 9’0”;}:\ 120° 9, 0K

45° 00”71t

— 2

.
1 2 -
- %

= FE (m)
1538 0 15 30 60 9% 120 o
T - 258 e km <
<

e T B AR BRI IR 55 W T K | SO GS(2022)1873 5 bR e il IR

Figure 1. Overview map of the study area
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Table 1. Stages of rural settlement evolution in Ar Horqin Banner
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Figure 2. Changes in the number of rural settlements
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Table 2. Average nearest neighbor analysis results of rural settlements in the study area
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Figure 3. Kernel density changes across different periods
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Figure 4. Changes in the mean center of settlements
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Figure 5. Standard deviational ellipse analysis of settlements
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