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Abstract

With the acceleration of global urbanization, urban development has become a multi-dimensional
and complex issue. This study, taking Guangxi Zhuang Autonomous Region as an example, explores
the connection between population-land allometric growth and economic development from the
perspective of urban centralization. By introducing fractal geometry theory, we quantify the com-
plexity of urban morphology and analyze the unevenness in various development sectors of the city
through the concept of allometric growth. The study employs box-counting dimension methods and
multi-radial analysis to calculate local fractal dimensions, and utilizes the entropy weight method
to construct an economic agglomeration index to assess the agglomeration effects of urban econo-
mies. The research finds that the local fractal dimension of Guilin City ranges between 0 and 1.7
from 2014 to 2022, dividing it into four stages that reflect different levels of urbanization. By con-
structing a model of the economic agglomeration index and local fractal dimension, a strong posi-
tive correlation between the two is revealed, indicating that the optimization of urban structure can
promote the concentration of economic activities. Moreover, the allometric growth indices of vari-
ous cities in Guangxi unveil the unevenness between population growth and land expansion, which
holds significant implications for urban policy making and planning. This study provides valuable
references for optimizing urban planning and achieving coordinated regional development, con-
tributing to a better understanding of the distribution characteristics of urban economic activities
and how optimizing urban structures can promote balanced economic growth.
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Figure 1. Guangxi land classification in 2014
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Figure 2. Guangxi land classification in 2022
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Tt R R, JF HOREE ETE TSR T ) b BRI TR D, EetnEg . M. AT,
RS 1K SO T AE A LAy B T R RS TN A . SRR, TV 2 T )
AKFREAE 2014 2 2022 (R 2RI R FEETS, SR A DAMRI R B okoE B 5N FH K TR R 2k
HXRREE.

UeAh, FTIAE 2017 FZATH G T R AT IR A TAER S T R0E (IBT)) rdA, X2 —Iis
ANA ISR, 2 BT T 7R AR R B 1t AN AN A A, AR I XN 11 5 2 B IX T AR 1Y) Sl
ARKIEHCEN, TTULAERHEDN, XU O] REXHAIB TN DR B A T S

Table 1. Changes in allometric growth index in some cities of Guangxi from 2014 to 2022
=1 AR 2014~2022 ERIRE KIEH T

P T RN NI Bl BT T T
2022 0.9163 0.8833 0.9453 0.7837 0.7799 0.9030
2021 0.9636 0.8813 0.9337 0.7809 0.7747 0.9158
2020 0.9555 0.8887 0.9314 0.7775 0.7737 0.9186
2019 0.9513 0.8891 0.9288 0.774 0.7709 0.9223
2018 0.9463 0.8912 0.9511 0.7705 0.7603 0.9181
2017 0.9451 0.8916 0.9607 0.7762 0.8608 1.1127
2016 0.9436 0.9055 0.9647 0.7755 0.9037 0.9595
2015 0.9432 0.9054 0.9691 0.7773 0.8986 0.9586
2014 0.9393 0.9077 1.0148 0.7159 0.8723 0.9570

4.12. YEFEEK
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Figure 3. Changes in allometric growth index in some cities of Guangxi from 2014 to 2022
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MIBUH S A BT ERIRE, ZYEFRMAE SR IR L 2.
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HARKAE, A 357 SCRCN BT LA s RS AE B AR A TSP 3UN KT, 2 A B 0 5% R AR s ERAR AR 11 5%

DOI: 10.12677/aam.2025.141019 166 I3RS


https://doi.org/10.12677/aam.2025.141019

FEREEN, 2075

BFRPR, HoIX AP S AT DA B X (R B A AN e B K, RS S BPIRGLE F R bR, #EaTH
o it T SVETAT BE S WS BV 9 BE U AVH e 4k, XA Bras A TURTER . MA T S n) fabrizt L,
ARG T BT ARR X —F8bR, RPEDVHAARRE T K Eh9EE 0 s mER MO, Rl s
FARTH S QRS T M B ARG HIERPI T SR B R R s TR SR RS, B
7 AP AT S AR A B R T KR R KT . e AR FE RE S s AR A 7= 7 2 R Mk R DL R 2
25, INIMAEZ AN R _EHESh 2 5Eim s e Ak, RS IR B 3

Table 2. Analysis of the weights and entropy redundancy of economic multi-dimensional indicators in Guangxi Zhuang Au-

tonomous Region

F2. T EHRBERREFSHIERNESH AR IR

P 2 Fabrigk JOLIER TUARE B
Ho X A 7= e 0.9213 0.0787 0.1618
=k e 0.9516 0.0484 0.0995

Z IS =Sy |
kg (g 0.9200 0.0800 0.1645
& = s 0.9076 0.0924 0.1899
A R B NI SCRCURN 0.8870 0.1130 0.2322

W AIKF

W RN AT SRR 0.9710 0.0290 0.0595
HIREES HETHTR M EE B 0.9711 0.0289 0.0595
B N 5 R B RRE 0.9840 0.0160 0.0330

NTERAGERRE, AU TRBGERE W E B IFN TR AU . 27kl T 55 4R
PREFAE, A RO FEAR T E AW BCE 2> FLI 2, TG 5 1 PP AR A B A o RSB X+ K
A O P LA B U, e e P F R B R M5 2 VR R S AR PR AE 2R 5 PR iR AR
(IR R BeAh, AR Fo VA EE B B AR AL T sl &5 8, T DR VT 45 SR BE G 55 3 BR B S PR it
MIARAL, S PP 4 R SV E RORG B 5, SRR 5 V5 S G b B oK B R 2 Bl 1 2 F AR 21
L, PP R BR AR A TE AT 45 R AT SEVESR O 14T 0 PR

WAL L, TS T IESH R IR 3 o, £ 2014 % 2022 0] i & ETHEY, R
FHEENERTRWRY, M TIENE S, QFr RN RO W, i i AT 7 SR 3 TR
i, (HRZGE AR,

4.2.2. RIBBEKEEFEBYN

NTHEAND - LR AK AT RSN, R ARG N, IE AR K R AR
Koo BEMT, XPRIEXMELN S A=A/, BIIESE I DB 1 RTE S 1, DR SR id 1, 70k
1A S 3 11

AT b KT 1 B IER A KA b (/T 1B SR K, X B el A K FR B b 76 2/3 Fi 1
Z ], HIPERAL 0.85 B, MOV, A A LKA YR, #5 b ME KT 0.85, NI
ROUNIEFEEKES, WA DK RET Hig K2, 250 ME/NT 0.85, MIFRHEI A FEEK
A%, N GRS A
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Table 3. Economic agglomeration index of some cities in Guangxi Zhuang Autonomous Region from 2014 to 2022
7= 3.2014~2022 FFr M RBIBX TR HEFERIER

SRR 2022 2021 2020 2019 2018 2017 2016 2015 2014

T 0.8916  0.8755  0.7924  0.8198 07029  0.6643  0.5930  0.5725  0.5000
M i 05757 05613 05620 05579 05292 04857 04368  0.3735  0.3316
ERNT] 0.4867  0.4580 04132 04101 03869  0.3642  0.3603  0.3262  0.2808
B T 0.3629  0.3182  0.2593  0.2685  0.2365  0.2304 0.1865  0.1498  0.1074
BN T 0.2019  0.1838  0.1464 01317 0.1101  0.0845 0.0728  0.0522  0.0400
T i 0.2112  0.1891  0.1561  0.1421  0.1236  0.0941  0.0754  0.0666  0.0389

IS | 305 U RAR O SR R T N DR AR, W AP, IR 533 11 o g Ar
X R TN AR, (HEAK, IR NS S AR R0 i T N 1 AR
s R | RN H AR IR T R G, R 1 SRR A A K i T
TSGR, FORE 1 FRoR N BRI B> o A, 325 T 7 SR R I SN 4k 4.

Table 4. Allometric growth types in some cities of Guangxi
F 4. ITABOTHREREKLT

L] PR R o T At
2022 1RSI | 1 | 1 | 573 | 1 |
2021 LRI | LRI | LRI | 1 5738 | IEFRIE |
2020 15 | 5 | 5 | P | 15 |
2019 LRI | 1ESFE | 1B | HiE | 1EFE |
2018 15 | 15 | 15 | P | 5 |
2017 L5 | L5 | L5 | P | 1SR
2016 IERE | BRI | BRI | P | IERH |
2015 IEFE | IEFE | IEFE | B | ISR |
2014 BRI | BRI | IEF T B | BRI |

FESP BT VE 2% T B A K RS AP R RAR B R AR, AT IURIL HBOR A Xm0 AR 5K g
I, AR T i AT, TRES AT A BT R R A R A 0%, APRiE s S ] R et 7
WALHERE, AT R R AR T N G . M, Jbig T, BT . BRI o AR A H R URUIR, 7T
SENNZTHRRIRECERA 5%, RWIX LI AL 4EHF N 1% A5t i sh 8 b s i i I Pk Ak -

TN - et AR K H B R R AL, R e UE: I - B IE - A, f- IR
A - Ae BARTI S, 1E - IR B0 Al A KRB I 28 5 SR SR e I R 2 1 Koka %, IE -
GO T AR S AR A R RE R DA IE S 22 GR AR SRR B BU NI, A0 - Sl i o A KON R H
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Table 5. Allometric growth and economic agglomeration type urban change table
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Figure 4. Urban morphological development map of Guilin in 2014, 2016, 2019, and 2022
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