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Abstract

By means of GIS technology, spatial autocorrelation analysis is conducted on the population den-
sity in the cities’ synchronization areas of Changsha-Xiangtan-Zhuzhou agglomeration in the four
time sections in 2000, 2005, 2010 and 2015, so as to discuss the population spatial dynamic pat-
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tern and mode selection in these cities’ synchronization areas. The results show that the popula-
tion spatial distribution of Changsha-Xiangtan-Zhuzhou agglomeration presents the phenomenon
that the surrounding cities cluster to the central cities, which belongs to the “peripheral-central
clustering” type, and the clustering degree is getting higher and higher.

Keywords

Population Spatial Dynamic, Mode Selection, Changsha-Xiangtan-Zhuzhou Agglomeration,
Perspective of Cities’ Synchronization

Copyright © 2022 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. FRXEFE

B =07« “HPIL” BRI RLE b Et b XN B HERE R JF TR . ey e .
FHZE S BFIX L P Rt X DU T B PR PRI T A 5 X R e - 2021 48 7 5, [H 5Bt R (5%
TR AR B e Bt DX v B R A R AR R L) 3 2 WA v A DI T R S rh B WEES L 48 R (XIS
I B I . KRR R AL TR A% 0o X, KRR, KRR TH, i o W A A % £ B ST
ARSC AR TR IR T R A2 308 TR 55 4130 1A B 2 2kl DAIX S (8] IO 22 DR IR R L NS4, IRV E Rk
MR AT BN I 22 6] B A% Jm RO iz 45, LASYT AN S FRIOW FR) 22 3R A0 1y D v A WA (s 412 (LI S 46

2. FEHARE T A O EESREZRLHSER

Wt 5 ] P 3k T 2 i et 2 2 MR 55 6 ) KD T 2, 1 DX 3 ) i 2 B 1 A o B B 5 A0 o 2 4
[FSSAL “ 13”7 NN DR TR Ehs S AATES R AR B3y 2% BsMIRAE TR E . AT
Gy S ARG T D T, AR NI ER S 2L R, il TS A R X R Lo T A T T 22
KA1 22 53 B FISALRE L AN IR, [RIBRAL “ 7737 R T RN 100 23 1] 2l 25 10 223 T o 7 -5 R IR 2
WA, ARG b T B SR 5 S RS 8 ) DA S O3 5 R R T RIAG B2, N A ) B A R
(RIS Fh a8 T 5 A 0390 i 1R 2 R SR b R DA AN S S 3 e sh i, BARRBIL = R s

1) N R A IR LT 13 O T SRR, AR “HhHE] - b IR, fERSE LR
HH 1] Ca 7R 1 2% ) AL

2) NI (a3 A S0 AR AT 2 A IR, BRI HS rhcs — ARl 22 18] B AR AR, RS (A] b 23
HH 0 Y ) 2 () SRALE 5

3) NEZERp A — MR, EMRMEEAR, 2EHL AR, X B RA BA MO K H &
RAS R 730 N VAR ARSI AT N DIER A R b 1 “phis” e
3. FEHALAE T KRB E A O 2 EE7SE /RN

N T TG A A A R T B RT3 AL X3k 2000~2015 4F N 1143 A 5 b 0 2 [A] R OB, AR T
RAENEMAAL, AT SIS 0] B AR BEAT 70T o A NS MGt J7 i — 28 | ARG BB I
R — AN X3 7 _E RS A B R R — J PR AR DXk s B[R — B R BB VR A SR 1], i
MTE 2, e 00 P52 e P SR 1) 23 () 0 AR B8, 20 A 3R 2 ) b F) SR I 5 e B SR A e B |y, ik 2 Bl

DOI: 10.12677/5d.2022.124119 1042 CIESES 93


https://doi.org/10.12677/sd.2022.124119
http://creativecommons.org/licenses/by/4.0/

iz
ki
w
X
=

BLET

28] [ AH DG AT LA I 4 /) EAH G 3 E AR OGN LS & o 4 ) 2 () B AH OQ 20 A A 0 B b B S sl 3 v
B P B AE B X e [ ) 8 (AR S 5 e A s 3, BRI SR I R AE 7 1) o 75 B AR TR . e
) 2 8] [ AH 9% 4 R R bR A Moran’s T 2%, Moran’s I R kT & 2 E XM ERLR, iHHA
XN:
"3 Zn:Wa(xf _f)(xj _’7)
[=——1 (1

Wi/.Z(x, _E)2

1 i=1

H'&:

i=l j

X, 1 FBZ =54 (Moran’s Index), x; AAFEDXIWNME, W, RACEFRE. 76738 3 A i,
Moran F540 7 BUEAE-1 B 1 Z 1840 R A #AT B AR AELL AL B, T RiTREAEIX I N). 257 < 0 I 4
AH 2% (dispersed), B XL EL G MER SRR T=0 WHZEIERMY 0 (random), K IHATF
TEASAIAH G, JB T RN S 1 > 0 Ul ANMEE N IEASS, RIPWNER AR &S . 11HEix
T=1 UL R 7T X S (Al e R, 1A T 1 SRR FE X I T AR R 1 W25 2]

X HLE e 51N A) E A 9% J3 ol ko e 38 PR kv R £ R4 A DX N 2 TR B SR L S N 3 A )
FHELRZIE , B AEMRAT R o3 oot T R A3 T N 1 51 )72 S 4 B 1) Lo 51 4 A 72 B9 Loy Bl 80N
RIAMEE - R BRI 2 s - MY B

3.1. BIERIR

RIEAT N 25 (8] ARG 0BT i, 7 B2 5 N VB AT hr v A A 3, R1 b B SRE B ) B At 0 o A
FUE R, AT 78R F AR I T 7 X 4% X B 2000 4 2005 55, 2010 £EF1 2015 SEPUANI [R) LR 9N
. KR HIRYET 2001 4. 2006 £E. 2011 4E. 2016 SEWIE A FITES, WX BLGEEHEE TS
THESR S X BGE AR Horh R A A7 BUX Kl 5 1 DX IR 8 S B B A e g i

N B At N OB S E RIS 18] B oA, 5N D8 28840 A0 A — e Hidsl 9 RN 2% B R
WHIK3]. N, fgir B A BN s, ORISR E . VX s O A
ARASIS, RN VS R AR AT AR AL AR B P D728 TN 55 B . e Fe s i N D ECh P,
RN M, NI D A RoRN:

D=PIM )

3.2. ARMRALE

AR R IR AL & XL TR XA AR 00 &, SR A el AR AL AR B, Gl 0T 6 AN [E 34k 3 [X
2000~2015 ERIERF AN DTN AETE, 7E ArcGIS 10.3 HkBl4 /& Moran’s T84, &+ —kHI 48
BB T ¥ R Af 2 ) A R O (2 ()AL B A R R 90 R T () 2 TR AR O 2R — MR FH AR B b A
PEETAR, X HEURFHEE S AR, WR i XIS j XIS RIS TE— NMA B2 N, w1, RZE
0): 730K R ML &L S H%E N NVERSE DISTANCE J59% ', 8 n B/ gt S5 B B i 7 vk,
XA AT AR AE A AL R JS F 54 R Moran’s T F880% & N D128 [R] L AHDG, 04T FMAL & X BN D3 i =5
(MOCHARERE, AT H RIS R38R BN 23 (8] 3 A AR AR AR o 4307 285 SR DA IR 25 20 A RN & 4R H i &
IR EIE 1, % 1):

VX B INVERSE_DISTANCE, INVERSE DISTANCE JiZfiE &0 iESHE, WiE&x I E “WiA B R s m L,
BT L AE /5 M B AT BE P kA X PR T (R R AT RS, kb VT A S TR AR 1 [ X 45k

DOI: 10.12677/5d.2022.124119 1043 CIESES 93


https://doi.org/10.12677/sd.2022.124119

S
®

2
=

K i SE
(pd%)

Cx=%.p)
001 pum -l <-2.58
005 &3 B -2.58--1.96
0.10 3 3 -196--1.65
(— CJ -165-1.65
0.10 €3 c 1.65-1.96
0.05  —  — 1.96 - 2.58
0.01 = = >2.58
B 2%
| | | |
0.01 0.05 0.10 0.10 0.05 0.01 pfE
-2.58 -1.96 -1.65 1.65 1.96 2.58  z 4

Figure 1. The result of spatial autocorrelation analysis
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Table 2. Results of spatial autocorrelation analysis of population in Changsha-Xiangtan-Zhuzhou from 2000 to 2015
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Figure 2. Changes in the spatial distribution of population density in Changsha-Xiangtan-Zhuzhou from 2000 to 2015 (self-drawn)
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Table 3. 2000~2015, changes in population density in counties and districts of Changsha-Xiangtan-Zhuzhou
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