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Abstract

Based on land-use data from 1990 to 2020, this study takes 42 banners and counties in the Inner

SCESIF: N, ST AR A S BOR LR A R AL R LIRS J1 4 BT ). MR RFEDE A, 2025, 14(5): 1024-1034.
DOI: 10.12677/gser.2025.145099


https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2025.145099
https://doi.org/10.12677/gser.2025.145099
https://www.hanspub.org/

B

Mongolia section of the Yellow River Basin as the research units. By applying the rank-size model
and fractal theory, it examines the evolution of the scale structure and spatial pattern of village and
town settlement systems, and further explores their driving mechanisms. Results show that the set-
tlement system in the study area exhibits clear fractal characteristics, with most settlements con-
centrically distributed around the geometric center of each administrative unit. From 1990 to 2020,
the S values remained generally stable but displayed significant regional differences, forming a spa-
tial pattern of higher values in the southwest and along the Yellow River, and lower values in the
northeast and inland areas. The fractal dimension (D) values tended to become more balanced,
though “hollowing out” persisted in certain regions. In terms of driving mechanisms, natural condi-
tions act as the basic constraint, economic development and urbanization serve as the core forces,
while transportation and institutional policies play accelerating and regulating roles. Distinct evo-
lutionary paths are observed: settlements in plains and irrigated zones expanded and were gradu-
ally integrated into towns, whereas those in hilly and pastoral areas, constrained by weak non-ag-
ricultural industries and population outflow, remained small in scale and scattered in distribution.
This study reveals the spatiotemporal evolution of village and town settlements in the Inner Mon-
golia section of the Yellow River Basin and provides theoretical reference for promoting regional
urban-rural integration and rural revitalization.
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1. 518

KHILASk, T2 5% & R [l T s 1], 1978~2024 4, v [ A N\ 11 J3AsiAb 24 it 1.7 12,
17.9%38 % 9.4 12, 67%, TMiAILE] 2023 4F F £8 N IR RN 48.3%, R Z 2 RIMBERKIHZEY],
PUEIRBENEZN G 2 M X AR ERR, MHEURE IR E B S EN, NE T, 573 1R R R
A IF A G B[] BHURBE R, MEIRER R ERHERE RS R A& B4
U R N 2 R 23 [RRERIBIE 72 00 DGR B o 0P BRUSR TR R IR AL B 42 5 IR ENHLHIEEAT IR AR FE, X T
PR A IR 248 R HAHEN SRR LA S R, B B SR A R S = X [2].

R DUR M AT NREE, RIS RS AR RAE = S5AEER IR MR M ER AL, MR E 2 & RS
A 2 AN AT BUR IR OGS BSGER 3 [3] . R BUERVE R B2 R e BN, g, 288 TEOR . BN
L5 LN BRI FMBR EHh, 7EBGA. S SREEAT, BROAASLAER. BEs T
JEIREE R IANIEER[4]. MBUERVE R R WAL 7 T 7 BRI Ot e, R T
VGRS HABE ST ML R LSBT « 872 AE 2 M ERVE RIS o, XIS MR BT T 403K
X4, BEE T AHICHE T RERE[5] . H DTSRV R & AR 7T 46 T Bl 2 M RVE R R MBI 5E[6], 4
M T RIEHIREGE T S AR [7], 1M B R VR AR R0 2 DL M A AR R 18 o 3, B LA
BN, AEESHUEIER AR, (EH Al 52 M AL SR O RN £ 0 TR B 2 () BB, &4
BB R JE, WEACRAET A, S FAERE RO > B o h#E5[8]. X RIS I RS
R T (A T 0778, A6 2 B R VR IR RIS 3 A AN IR IR 7 — AR, ] P 3 0 R X A L R
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TR R SN RBUBRRBEAT T T, RINZITEE RN XA T4 R IL[0], M B AE R AL
Fr BRI AL | R AR A IR T AR RIEAT I TE[10]. [ I FF AR A 07 VR LR B 2 25 1) (¥ SR V& 1A R
T

TR A 52 BOR SRR A B DX, RSO L XA, ORISR IR R, REUR SRR
&, PILSCRAIR T, TURAES R IR R AR, RIS FEA R KITEF AR, Bl
BB K=MK, REREZREIE[11]. A5G BATXALRME, AREREEA
[, AR RP AR M. W T HAMR R AR AT, S aE R R A T2 DX FE (0 2 T 5o A= A 7E[12]
DLR XIS T AR (R E 7T, i /D S0 DXSR R A RO VE U AR o SR A 580 R ek 2 e 5 A 351
JARBIBRFAE R 2, BEA DAV RS . I BR  h Ra X, SCHASIES . APk
X e B BRI, ARG TL, RedR B S AR S AR AR E N R T, AFAREE
RARR B BOR BRI AR R R SRAE, BT BRI R AR . A SR R B AR Y
IR, XHHTFT 1990~2020 4F BRIt 3 58 iy BLEL U SRV AR 28 1 MR S5 20 5 2 8] 730 AT 1 S i
BHATER A 0T, FERI L IRBIHLHI[10]-

2. RREXER ., BIBEBSH*
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Figure 1. Location map of the Inner Mongolia section of the Yellow River
1. BREREHEXAIE

WS B IR DU B (B )RS TR E A LS, ENEEEINY 843.5 km JiHHIZ
AIDCHR,  H BT IR IE . W AR AP IR SRl e SR A SRR AL Ot B R T, RS AR R AR
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A, BRI AR LRI RA R, FEREIIESREE . RN X G ME. Rk
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BRSSO SCRE S R RIBE R DT T, BAT BB AL, AT AR T R B 2 R R
5 2 FRM A A SR IR S DI F T X e AT A B3k SRR 2 M. ELZSUR. Sl B B &%
B 7 AR WL 42 AR, Ui ARZ)0h 15.1 77 km? [13].

2.2. BURFKIR

5T X LR P £ R A 1990~2020 4F 30 K73 (8] 4 ##% 1) 1 #h F FH (Land Use/Land Cover Change,
LUCC) H i i T [ Rk 2 [ 98 YRR 5 R} 2 25 v 0o (hittp://www.resde.cn),  SCHRTHAE SR 74 BE B F 1R R 46
AT B BT, A ST R [91A B 10T M BAE SR 7 72, AN B 5 V4 B e T A S A SR RS o R v R
7 (Digital Elevation Model, DEM)ZHE il T35 5 A 2 4 28 (NASA) A B 38 ] 20 2 J5 (NIMA) BB o
[ 30 K43 R () DEM HifE 4l STRM =R 45 (http://srtm.csi.cgiar.org/srtmdatal) . 475X KiI$d k5 T
[ FK S B A FE R 55T & (https://cloudcenter.tianditu.gov.cn/administrativeDivision) . fiff 77 X 41 £ F1£2 5
HE R T o X G HE S s gt AR

2.3. MIRFG*E

2.3.1. FHEREFENEFZRNAF RRAERE

TR VE S RBA R E A — A XN AR R, A FZ RS E A S R E EE
FPARR[10]. AT ABEFREA, AEURVEE R LI —E SRR T 7 A A [14]. 456 TR TR
SARSMSHE S BT RI, AT ARG R 2 AL R, 77— BB RS AR B [9] 7F 48 7% B0
S5 P9 5%l BN R SR T ASE A R AAE D T LA S SR 3 F AR . BRI BB Y [15] 08
/(T

S, = BxIn(N,)+S, Q)

X SONHERP AT | CLRVE R RBIIAE: pONAL I BBV ARG NS | ARG ALY s SONE LR
MR, B EZIE T R RS R pug,  FLEIS BRI S T RIEREON 1 N B AR A RES . B
{ER/NS XA AL IRV R . SRV RS LR A A (R AR P R AHOCOR R NS, f{H
B, B BERVE R R R B PR, R RIBROR, BB ATl A 7 . p RIS SRR
B X Ik B IRABLR AT QBFR AT BLRIAE A3 E A% 55 2 5 T (A 3R A 3L R4 A [9] [10] [15].

2.3.2. FHEREREMERR

MR TR, AR AR X0 B AR AR R — 2 I S MR R3] N T i — D R T
N S BOMHEIR AR R IS A ), AR SC T N TREEVERE Y [161EAT 43T o 12 R B0 SR T 4 R L o | A
AR el e DX 3 T LART A0 2RI FOR 0 A, B RARTE =W 5 18 RS 5ME. TR, TRl
7 SN REEE N (NFREOCR:

N (r)ocr™ 2
Hoh, Df oNorde, BTRE r MBUE T RS ES R, BEEL 5 PR R REE, & UN:
1
ATEIESES R
Rs = 50 @)
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W

A, Rs Fo PHEAR, r 98 | N IVER LT RKRER S, S WIRVE S 4L D MU 4%, thTi%
T YEZ 1) RV B S O ISR SRS, DRI H PO SRR AR, B R 1 SR e o [ A1 A ] 1
JEAHE: H D <2, HALZIMEIFELZR; HD=2r, REMiETH; 35 D>2, Wi
W SR A1 v o [ A1 S L R S O B4R [16]

3. BRI
3.1.1990~2020 FFFARIB AR TR AR EGRFEMIERENL
3.11. EREBARG BRI ARENETL O

Table 1. Statistics of village and town settlement scale in the Inner Mongolia section of the Yellow River Basin, 1990~2020

%2 1. 1990~2020 FEERIB AR A R EREE MRS

=g 1990 £E 1995 £E 2000 4 2005 4 2010 4 2015 4 2020 4
RIEBHAN) 15,815 15,525 15,841 16,119 14,135 14,188 16,239
SRR ST km? 4232 4334 4309 4419 3867 3951 4561
SPETHIAR km? 0.267 0.279 0.272 0.274 0.273 0.278 0.280
/NS km? 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0.0009
KA km? 13.7772 9.8244 14.3424 14.5791 36.9279 52.5987 38.4003
R RPEHHE £ % 0.33 0.23 0.33 0.33 0.95 1.33 0.84
AR 3 R A 1.1569 1.0766 1.1742 1.1988 1.8017 2.4126 1.6729

1990~2020 4, B[ A 5 iy B B SR U B H A AR B B TR 480 S O e 1 0 ek T I
BAVERHE, P3G BESAR £ - B BRRIE . A BRI PR M 1990 41 15,815 /Ml
%2005 4Ef 16,119 />, FR/>F] 2010 4E 1) 14,135 4, FJa K E] 2020 1) 16,239 1>, RIE L HEH A
1990 4E ] 4232 km? JFUAIZ4E 1 K 3] 2005 4E 1) 4419 km? Fijs/b 2 2010 4F 1) 3867 km?, 54K 5 2020
SEM1) 4561 km?2. P15 RIS BEERTEIAR M 1990 4E1) 0.26 km? V52 % JE &5 2020 4E 11 0.28 km?, #/NEIETHIFR
PRFEANAR , R RVE TARTE AN FIBY Be AR A B 42 . 1995 4 )\ 1990 4E 1) 13.777 km2[% 42 9.824 km?, 2000~2005
FERI T FEEFEEZ) 14 km?. 2010~2015 4E KIEHE 45 52,599 km?, 2015~2020 4[4 %5 38.400 km?, & HH [X 15k
R LR AR .. BRPTHRIEEE 1990~2005 £ 8] £ /MBS FEONFaE, {E 2010~2015 4E
HIECK IR A, RIATEIX BT (0] N B R SR VA 9 3 7 PR 9k, 3o M SR R AR 2218, 8115
BONRE E FHAIR . 2020 %50 800 N EF] 0.84%, BV BCKRFENY k23] 7RG, 283 H
fh FRETETF U I R (72 1)

3.1.2. HEAREMR - RPENERBURTHHE

BRI N S B B IR IE AL T - SR R B L 43 i AL 1990 4RI 0.82~72.99 F 2020 41
0.91 # 75.27, WIE REAE R21E 0.9034~0.9991. VML A S B KRN ERE R R K BB R
FHZERR, ACLL 1990 E4EE S p A BT M (36.31) M K 7 BIME, H#H0T 7T IX BRI MK (B 1B <
36.30) A E/K (B >36.31)Fi2. ZRER, 1990 415 2020 FR/AKTFHEE 5514 25 N1 24 4, EK
SEHEE A 17 AT 18 A, (5 HEH 59.52:40.48 AR 4N 57.14:42.86 (4] 2). PIE4T 42 NMEE M) pEHAE F
FRE 9 89.12% 1 85.28%, B 30 4F [A] &t EL B E Y B HORE B2 Ak 2 T a3 A R i kg R L,
1990~2020 4FFET I M 5 42 AN pE AR 2RI U R AR LR S AR (] 3). TEARfK
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b, 1990~2020 4 (A], K2 E A BUERE SRR e, (UF 5 MRS HILEYE, 37 ANk
BRDA AN, WP B EIE R AT G R, Uil X kR VA R R AR F e b R0 — e
MR RY TRRHIE . FEAS AT b, BAE TN B XA 4 v b 23 A T B 1L RAAE B AP 58 DX AR 30 1 4 i it s
BABF T DX 30 55 2 A TR ST S DX R B T R by
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Figure 2. Distribution of rank-size coefficient and fractal dimension of village and town settlements in 42 banners and counties
of the Inner Mongolia section of the Yellow River Basin in 1990 and 2020
[ 2. 1990 ££F1 2020 FHIAMBARE R 42 MERXHERENT - RRMARRBSEBRNHERS T

3.2.1990~2020 FFEFARIBAR TR AREGRZ A MELTIE

BN 5 B 42 MR M BURTE A RS /A0 AE 1990 421 2020 435 I H 35 1 2 [A] 43
TEGER . XS AT R VE SIS DL 2 A X3 o0 A O [ ) O SRR A A B, SRVE 8 B A0 ) B
B, BEARTY BRI D AR S R R 2 RS (B A R (] 4). BTSN 56 B 42 AN E A EER
TER RN TR EYEEL D {A7E 1990 4EA 2020 4E 435 4bF 0.20~1.78 A1 0.21~1.53 (X [A] P (K& 2), X2 Fr3l
E R R EIMRRRAE 0.80~1.00 Z 8], Horft RZ/NF 0.9 FIATBUR T CEEAE AN ED 518 11 AF1 8 A,
VLA [ 45 SR BAR AT 5E . AS[E B A] (1) D {E7E 1990 /1 2020 4E¥fF/E 25, H D EB/N, R EHE
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W

AL JUAT 0o Jo] BRI PR SRR IR ez, D EBROR, U S BREEHR > A i T34 5) . WHIEIX 42 MR D
578 5 R HUTE 1990 44 31.5%, #| 2020 44 32.7%, KW 30 4FE[A] %47 BUR T D {E I 2 HRE B 2 R
s, WARERERE, 1990~2020 4:1F D {HE/N . SEIMFAIRFEHE AT E (R IEE < 1%)MIEE 5
WA 20 . 17 DMRIB AN, (HEE N 47.6%. 40.5%F1 11.9%. 4k E, WFFCIAN D ARG R A X
AR, HAARE Y 1990 4F D A lWBITE-1%~1%IX [Al I FE A E R 2 (3L 16 1), VLA KE 7 Hh X 3R V%
25 (A% R AR L AR G A s TR E o5 EEAE 19%~10%F1 10% LA L i B 80 4 7o 11 AR 9 4, B
i EUAE 1%~10%A1 10% LA e B4 & 70 50l 9 10 AMFI 7 Ao X — 25 R, 78 XA SRV Ak RAE B4R
ROERIRR T, K IR REMNAAE— E R, RO ARE, D M FREENEE X E
B AERE T X R B T B i S AN - S IR TR 1, D A A0 X AR L, 2 0
T FE X PR AR AL B A S 55 X

b. 20205

/ FHERENIF EFR- ISR FHEESELT 2R HIEEREL
& j ] 0.82-1571 [ 0821571
— [ 15.72-30.60 [ 15.72-30.60
I 30.61-45.49 I 30.61-45.49
Bl 45.50-60.38 Il 45.50-60.38
0 100 F B 60.39-75.27 0 100 F% Bl 60.39-75.27
L1 P

HEERR T R ERE

[ -1.2034 - -0.0919
[ -0.0919 - 1.0196
I 1.0196 - 2.1310
0 100 F B 2.1310-3.2425
L1 B 3.2425 - 4.3540

Figure 3. Changes in the rank-size coefficient of village and town settlements in 42 banners and counties of the Inner Mongolia
section of the Yellow River Basin, 1990~2020
3.1990~2020 FEAIMIMA R h 42 MEEMTHEREMEF - RRMERRKRTL

3.3. FEAREERRLERI S

MR R RIS CE . R LS A R i S, IR —RREL A% H IR
. XIRGEPE R K WEAERE . 2200 XA 3 DL R i B 5 BUR 5 ) 45 2 SR 3R 1 27 A e i 5 3 )
IR [2] [10].
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EARIABER A T AP ECRIE AR R S AL R BERA R, W LA A . TR ASRHE S R B R AT R
AUEMZAR S5 P SR RIS KBIRFAE . RRHE S B IR ER I BUE TR 1
IR X AL e %, FFIRZIRE IR H 2 (8 4544 55 R e 7 R [17] [18]. ~FJEAI & Hudth#5-F30 . HIRRIR. BHE& M
DUk, et T RVE RIS th A R 5k Tl S e R AR R SFHUE IR B, 2
TRIERRIRE, B 7 A FH[3] . B A 52 B 42 AR 1990 41 2020 4F 4B
I, ST AT R 0P S DR (e o iR A B PR FRVRT B SR Y ), R LR VA PR TN
BOR. BRI E, REMBRRKTRERS; mATAZE SR LM, X7 i, K
NEEERR oy ) LR, pAEEN, MERE R AT e, REMREO T miilh,
M FAE — RE AR RE PR 1K e DO SR 10 R S e, A9 JRVEXE UK ISR Al R, 2948
DR A RN T L T S A B A A

a. 19904 b. 20204

[ —

5 ~
/

J
Y / P T SRR
6\ /JS S [ 0.2026 ~ 0.5848 [ ] 0.2026 ~ 0.5848
i [ 0.5849 ~ 0.8062 ] 0.5849 ~ 0.8062
[ 0.8063 ~ 1.1166 I 0.8063 ~ 1.1166
0 100 K B 1.1167 ~ 1.3337 S B 1.1167 ~ 1.3337
L1 I 1.3338 ~ 1.7759 X Bl 1.3338 ~ 1.7759

c. 1990-2020F 1L 1&

BB

[ -0.9736 - -0.7373
[ -0.7372 --0.5010
I -0.5009- -0.2647
0 100 FK B -0.2646- -0.0284
| B -0.0285-0.2077

Figure 4. Changes in the fractal dimension of village and town settlements in 42 banners and counties of the Inner Mongolia
section of the Yellow River Basin, 1990~2020

& 4. 1990~2020 FEURIBAR S 42 MEEFERERELEBTL

ot KRN BUR AL I ELAEHES) 77, H P 2RI 5 G MR AL IR Z RO i S v (R R 25 2 . I ReZH
B RERALEE . SO ERHIX, REEE SRS Ak, S S5 SR A
DIRSR I i Ry TAESE = = b B R i, i FARREAL 3G, 254 RN 5,
RUEEEMBER . R T &, HFBLHRZER DY IRELAMNIRER R . fln, EREE,
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P AR B AR AR P A R IE 2 TS IS X, SRR S T DAL SRR 57 %
i A ERREN T Z T e R X, FUE RN A RS ER[19]. B 2020 4 BRI A 5 BT
HEFFE R GRKRET . X ORI DR XY GDP 43 3 B /R T 5.66 Jiut, FB/K
Z T 16.44 Jiot, WPAIERETT 8.17 Jivt, ASkTH 10.29 Jivt, ZIX A B EIE R T 507.4 Jiot
km?, FEREP RSO BRI PR SRR R I X, N DS &5Esh T, SR SRE Y
s e 3% P A i s TIPE B L DAL B 2R 30 e B 55 DA A% 42 & O A I 32 40 R 2 B X, FEA = LS |
NESMNAZEE, SETE B R/ A0 7 AR SR SR E G 25 A AR A

WA BEIAE RERHE T SEN, NEH AR ARAIRENAKCEARTER, “+=71" LUK,
H 6 DXAN W S I V& 7 PR, AR HERER B0 e Fe N T ERAGERE , B3k 30 J5 R4 IR SE vk /-,
£ 2020 EFEAN DIREAE ORI S 67.48%. VAR P 52 i BE AR RIS 4R 117 2 A O PR 760 56 1% 3 T
TN DU B 76 DB B30 R A R A A P A, X3 O 3 T P B4 K 22 B (25 [20] . 7ETEEL 45k
BN F BT LRSI, SZIRBEAGHEE R LA TR s, KSR AUX T AR B s e,
MG BB ET B A (A TR AN, B e R s AT e B IR, JRE 2 AN RVE TSI XI5,
BRI RRANIER R . SRR, 7R B I R S FE A X AR B, T 5 B HR ek
Iri) JE L PO 3 S R 1A G2 B R B M XA, F8 o AHELERVE I 1204 5 ThRE S, o IR SRR /N |
ARG T ER 7— M, GBS OB, 4bH 55 TAZR N Rk £ d)5,
FERR 7y XIRTE . “ Wi 5 5 I RV HAE” s )m, (EATEUERE S0 H — @ Mo 5 i ia s

4. e 5vhe
4.1. 45

(1) BRI A 52 BON SR AR R MBS A W i X ZE 7, ISR 5 S A R B “ A%t -
WG o FRAE, AT R R BRI PO R . AR AR s R 22 (R Jey TP B X Ry
LN AU 7 BRI AN B AR RAE DX, JRTEAR ZR B, 9 il DAL B 2 0 Pl P et DU A1t 2 Pl
FRGEAOI 5 PR p AR TRVE T B IX AR B B2 2 DU LAt i R T 0 A RFAE

(2) FEIRIHIE A 5 BOF BRI R R ITEAL A AR B AR R . RBF R R AKT L SR HE RS 2 3SR il 32 25
2 HR M AR TR, IR R _E R 225 0 D2 S o AN R X IR R B AN A (B AL B A -
W1 T R T A DX (e 9T 03k A 320) , MR vt RSB A A7 L B RN, A G A BRABZ BT R 4
B b /DN, TR A RN TR 2R A0 R X (P AL SR S 3 T i f 1), AR S Tl AL
HAF AN N, MECRVESD UK, HAE S TROE, ERAIMR ARG B R X
(FA L LAAE SRR, 52860573 JFpghhit, AV i “ 20t . (HiR 2 @ h; AR AL A g
G, (EAF IRV BIARGEIIG N, 2 AR R BRSO s U G TOARAZE L X (R 90 o B 40) AR BUR PR 2 0
Ko BAEKRE, BIRFMMBIERLIAR, QTR AN E T 2K /7, BRI N A A% N A i
PERER], FERPEIE 7 iZIX 72 A I SR AR RRHE .

4.2. Wig

ARG T BT A P 5 0 B 42 AMHEEL 1990~2020 4F LR FH A , R L7 - SR BURAS 28 A 3
TR RS T A BRI AR R IS #4522 (A% SR AL, 4R7n 1 IXERVE IR R AR 2B LT 2 TR
ity FSHTECR L RO ERK R, Bk pAEAT DB B A S G i 55 2 (i) S AR 1 B 22 57
WS . RERIAMEE THEREERTISHER R, Oy BUA RGOt 1A 254
Feo
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MELE B, AEERERIP B ARE T 5 Lewis Mumford (1961)4 Hi ) “ SRV& A i & 117 WL RAH
WRISE o At T 5 SRV AR PR L “ TR - B - e - IR S8 B Be[21], ABE U E g 18
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