43 5
2024 4 10 A

HuIR W5 T A
AREAL RESEARCH AND DEVELOPMENT

Vol.43  No.5
Oct. 2024

1990—2020 £ =mE&E AAZ E 7 RE L FFIES th

N

£

G

(mHEHERbE Z5F0HTERT, R 650034)

WE: ANFEELELREG AT S ERE, BIA S AL/ ATES ADRTMEEGE

AW

F5 ik S EBRETEZEAAT TN SH G FBFERLRRTHE, BF2EN . (1) ZHEERATHKT LK
TEHEE B RA—HAL EERRTY R —EAT R VA BAEA D RA AL L P AR, MK
AR, (2)FHEBBA TR BIAF RER TH ATHEKREIE R RGBT RSIE, AT oHe RYHE
B R BT AR R B BRI L Z IR T iR e SR, A M LRI R b — AR B B0s R R P oo
REMHFIE, CQEFRZHAFEA—ANCFHRARER X FRELRATEATHERGE S KK,
(D) “RA—MEER ARG EZHAR R B HKANFACLELZIE —EHEBME 2 EH,

x g
FESES: 922 XHEtRER: A
doi;10.3969/. issn. 1003 2363. 2024. 05. 025

0 515

N B MR 3 A 2 I 252 % 3o 7 o 38 25 i) L 114
FIER L BRI b8 B, 48 3R A 1 437 B
FEHE LWL A0 DX S, LA 7R A B8 AN A (L
L YNSRI IS -8 & b N L N SR (<RG0
R A48 SRR 2 B AR B 5, Y &
A X5 ) 9 S ) S S 2 T R 2 3 M X B R GBI
b Lo (S U 2. b K- DNEE X S
LR, UG T 20 140 80 4EALH), Ym A E S I A
FIAM A LS mlh— S I — Al S e, AR A
BPTREMARE . S AR TS GIS HAR I
HESE N 28 WA A DT T B M S AN E A VDA, B4 X
TR AR O BERAME I RFSE, kA0 R
OCEE 0 S ) A o X R N R
SR ST B X2 R IKY e IT
TR A BT T B g GISTT g
VN TYNER I EATTISE SR E 5 AN & S Y s
ORI BREEN L ER BT R MR R A R AL T X
ZHEAE NS A DGR, (BB, SR 5, 4
SR Z TR B 2 LR A (4N T 43 23 i) 43T
PRI, A X 1990 4F L 3K 25 B 48 A 11 43 A B i AL ik
Tt FRAE SR IEATHE— BT 5 . AT 4 DU 55
LUz A N S AR, B IR R 38 ] AreGIS
BAF-A %) 1990—2020 4E A 28 [) 4344 AL FRAE
FEORSE , A % B0 3 A 5 5 B A3, S =S
INEIRZS oy i g [k e

Wi HHEE: 2024 -03 -20; {€EIHHE: 2024 -08 -23
B/ 1977 -) 9, ZREWAT A, MR &, EEM
FRIRL P AT 25 % )5 0 A BFsT, (E-mail ) ginwei_sky @ fox-

mail. com,

H: BEGAZRSHAACEE; =dh

NEHFS: 1003-2363(2024)05-0166-07

1 W8 K3k WF 5T T 5 Bk U
1.1 X

EA AT E PR, B A 39 U7 km®, FEE 16
AHb s OM) e 129 S BRATELX . 2020 4E55 LIk
ANAEERE SR, aMEE B AO 4 720.9 A, &
S BT 3.34% . 2020 44245 GDP 424 521.9 {2
JG, 42 E GDP #92.42%
1.2 ®HxRGFE
1.2.1 AOSHEMiER

N A3 45 A 35 B BT 53 45 5 IX B 11 40 A 4 o
S RGN E e bR B HE N o A AN g E U
FEIER C, BRI A RS H LN .
1.2.2 AQOED

N A ZARIRZ A F TR X 38— [R] 5T A F- T, T
B NER ST T8 — > e, B A W) Y 8, )
T I A DX 3l B A ST R /N — i, B A [
i b R EERN— S, R T ESHEME
wrsE ™,
1.2.3 AOHETUSH

N 0 1) 348 0 A8 A S e T A () b XN 1T 384 98 17
BORFHIE S 22 Ak H, AT R A0S be s (R Be B 10 A0S I
CARBIR Rk i h &, 29 R O EE AR R, FIA
HBCRAR LR Ry ™, Hid Ry >0 B Ry >0, F/R A1
TESE BN VARSI Ry <0 B Ry <0, Kom A 13
£, BRI e
1.2.4 AOZETHLSH

N B g B TR R PN N 1 e, R T — A
XN F A3 AR B, 243 B N 1 20 AR S 19 B 48
BRI 138 BE A8 A6 TT LA AT EL IR 11 23 [6] 43 A
AR HAFAE



555 ]

Z i 1990—2020 4F 2 B9 A H %5 8] 70 A1 BT AL ARHE 73 - 167 -

13 HEKR

A FTECAT 2P 4 5 D0 LU T
Sl 4 SLIBI) 28 U - 55RO 4
SRS o FUFCI I B 4
TR V48 (R 5 R 10T b, X L O
HCREAT T DE RS, RO R A AT
P VEILT DY KT 2004 A AT XA AR, 25 R Y X
KM BE R 5 R X 4 3y — /-
BRRTCHER MR 25 B T MU 126 4, T
AP 36 BT 2002 45 BRITIRI E RO F1
5L, [EE 1990 4F 2000 417k F T - EL Ik 9 A 115K
LR 4 IR TS T 145
2 GG S RRRE
2.1 AOHHRBESH

U 1990—2020 427 A 114 A4 H i8R (52 1)
ST 1990 ALK 25 A 115 43 A 10 24 P A5 AT
AFURES B U 5B 195960110558 , 7 1990 47
#90.005 5 | 7% 2020 4£19 0. 008 7, H:H 2000—2010
1 1 T b, L 0. 006 5 I E 0. 006 9, i
2010—2020 4E ) & 7+ g B & K, @1 0. 006 9 | T} 3]
0.008 7. AT C 925 f 5 AR Hy Bt B U fls
AR, X F W] 1990—2020 4 2 R A 1H1 23 AN S5 £l
PEAER I X 1 96 o 53 0 9, 5 02 2010—
2020 4 71 A M L I

F1 1990—2020 EZEAODHEEIEREN
Tab.1 Changes in Yunnan’s
population structure index from 1990 to 2020

ACMGLEMIFE%E 1990 48 2000 4 2010 4F 2020 4E
ADRY#H5% U 0.0055  0.0065 0.0069 0.008 7
ACEPEEC 02613 0.2682  0.2784  0.306 6

2.2 ANOELZHSH

VT A8 AT FH S 20 BT A 1 25 [8) 43 A s A
J7 1P, 1990—2020 4F 7 g A\ 111 T B 4 7 T FP i X
R A BN RS (B 1), 250 70.05,
RSN T 004" BFL 2T Rk A FUAL U AR R O 1)
FEETHENB NS, NOEONMERERT A D4
A, AR A3 A 2 2 AT 1, 70 JU) R b 3% X 8 1 JL
T 2 g A TLAR T O R B T4 M T AR A i
P, N OEL G UM B FE S E 25 R K, HE
B 2 SR B B H 2R e, SR i A %8
[ 53 A F) S 3 5 P A BT R, N A T R 4 SR I
#, mEADE LI NTE 1990—2020 4F L L B H —
FE 125 51 ,1990—2000 4F, A H 0 F L p 53, i
RNITER AR R , X 15 1990 4R = 243 & R
O R EB RS A 56, W02 ) T 1 g B Ak T
T BT A 5 4 Tl 5 LA % A o R 7 e X T
K (I KA H 7 AE 2z g LA T O D Y KO

E1 1990—2020 £=F AOEL
Fig.1 Changes in Yunnan’s
population gravity center from 1990 to 2020

2000—2020 4F, N O EEAE R G, Bos A H R
TRIERS , 3X — B A28 AL 2% A RS BHAE 48 2 3k i i 46
Rue A%,

3 = A A A A AR

3.1 B AO¥ETHESN

SHMFESCHRI N DB 26 7 5 A 2
SN B SEBRE B, 4 2w BB T4 o N H K 1
JHCRy >6 J7) /NIESE (0 <Ry <6 J7) /MEA( -1
T <Ry <0) KEGWA (R < =1 J7)4 DMEH, HET
Fb X AN [R) B 3 N 1 s 09 A2 Ak, 43 25 b o 7 BF 55
1990—2020 4 N A%

WFFE 2R, 1990—2020 4, 2w K #4311
B, U D Bl B B, Hir,
N e g Bk 92 4, o5 = pg B 73% 5 KA
B i B3 34 A, 5 2 p B0 27% o N1 3
VB 2 [B) AT AR A (18] 2) o TR e
BT — 2R AR T AN 80 T i R B IR

2 1990—2020 £ = FgEEH A DGR L
Fig.2 Changes of population

in Yunnan counties from 1990 to 2020



. 168 - ST I I A

H43E

JC VTR E 1), I AE A A 1 R L — a7 3 X DL A e
JEI I BOR T AR ) 4 FP 3 e D DX e 2R X
FRMIRIRE K 1) PG P S A 22 30 7 T 8 T D Al R
O AR CRTFR S ROR—T 2™ ) D 5, WA H A2 4 52 B
“HRRLRRE (PTG T A AR SR, R s L3

BEOMRAE " TRV AR et X, A1 3 o £ s )
ATE" FOK—IRIRZ” B2 Y P

HWFFE 1990—2020 42w A 1 R A2 Al A9 J A2 4
ik B AR A, K F 7T 3914 3 2 1990—2000 4 2000—
2010 4F 2010—2020 4F 3 AN Bt A1 o0 M (2 2, 181 3) ¢

F£2 1990—2020 EZFEFAOHET UG

Tab.2 Statistics on population changes in Yunnan counties from 1990 to 2020

1990—2000 4 2000—2010 4F 2010—2020 4F
INEE I Bt/ AOBcR, Mt/ Bsfc/ AMScE/ AP S By Amgd/ At/
A HA % A~ HA % A~ HA %
KigHamm(Rr, >6 Ji) 20 1392.4 32.9 13 1118.9 24.3 15 1267.8 26.9
JNIESEAN (0 <Ry <6 J7) 103 2733.3 64.5 97 3088.6 67.2 21 717.5 15.2
Honét 123 4125.7 97.4 110 4207.5 91.5 36 1985.3 42.1
JMIEE > (=1 J7 <Ry <0) 3 110 2.6 9 187.3 4.1 13 346.5 7.3
KIEHA(Ry < =1 77) 0 0 0 7 202.0 4.4 77 2389.2 50.6
WA 3 110 2.6 16 389.3 8.5 90 2735.7 57.9

1990—2000 4F, z5 1 4 A% EL 4 S Bt N 1 R0 3
WIS X4 123 RN K,
i B R 97. 6% o A 3 AN ELEH BT/
Wik b, IR AL X AR T F5 SRR 38, G A Ak
DI Z AR AR R8> 3 800 XN FEAHHER
g EL I T /NI 38 i 1 B0 103 A4, o g SR
B 81.7% 5 NI R A B4k 20 A, o BBUEE
15.9% o 3X— M SN TR ME 38 o EL 3 A 4 4 45 X S Y
A U A, F B X — IR A A 10 A A 5 R i
M B =3 W53 (K 3a) o

2000—2010 4, 7z g #5-EL IO 171 38388 34 4 F) 3k
BUARIRREE (7P A F 3 B35 45 1990—2000 4F-Jik
A 13 A4 He R RS 0 4 S 3820 7 A4, /N 3
AR 6 Ao N PR Y B I T 13 4,
oA R s (19 B35k 1990—2000 4F 1) 0 A3 fin 2 7
AN, T AT AR BB S R BT B T B X S 2
DEARDX A R Jo i, S B R A g v =S L A
PRI 285 3k DX IO0s 5 9 N 2 (i) A% J=) B4 5 1 B
T (& 3b) o

2010—2020 4, 25 Ao ELI B 18 s/ 11
R, TETERE N 0 38 o DX O R T SR 46 . A FL b
B3l 2000—2010 42 16 AP s 90 4>, 5 24
BIREEUN 71.4% NIV A Z (S0 Kk AR fS
FORES PR TN T O NIRRT R BASE =4 N B
AT 10 TN, BBV O RUR B R AR R UK
WE TR R R VY e A B b 5
TN AR B3 2000—2010 4R 110 4~y 20>
)36 4>, Hh A H /Mg & iy Bl by 97 A~ 5] 21
AN TN R B 13 AN 15 4>, 28R
F B 00 X ) B2 5T TR TR TR B TE
SR N T e — 2 ) DXk o 3T R AR, X
— IS B U VR AR e T A A ) R O, X
BIEENIEE R — A C” F RN R LR
FEFT O AN RIER N BB, 54 15 A0
KR Bk ) 60% X — X sl AT AT fEIE A 2 B A R
TN EEMR KA 5540, HEE R St B 8
A, T TE T8 B R 1 N 1 38 K X3, 2 R R AR I
AR HL X X N REEX (Bl 3¢) 6

B3 1990—2020 £E=xFEBAOHE T

Fig.3 Population changes in Yunnan counties from 1990 to 2020
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population in Yunnan counties from 1990 to 2020
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Fig.4 Rates of population change at the county scale in Yunnan counties from 1990 to 2020
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Fig.5 Population density changes in Yunnan counties from 1990 to 2020
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Population Spatialization Based on Multisource
Data and Machine Learning: A Case Study of Chengdu City

ZHANG Xiaorong , ZHOU Yin , ZHANG Na , YU Ruhai , JIANG Yuan
( Chengdu Institute of Planning & Design, Chengdu 610000, China)

Abstract; Population spatialization is an effective method for integrating and analyzing population statistics da-
ta with other spatial environmental resources. In the case of Chengdu City, variables such as landform, land cover,
vegetation cover, river system, accessible transportation, economic activity, convenient life were identified as fac-
tors influencing population distribution. Initially, the dimensionality of these variables was reduced using principal
component analysis. Subsequently, machine learning techniques were employed to spatialize the 2020 population of
Chengdu City. The simulation results were then compared with data from WorldPop and census records. It was de-
termined that the random forest model produced the most accurate simulation results. Furthermore, an analysis of
the factors affecting the spatial distribution of Chengdu’ s population was conducted using random forest’ s factor im-
portance measure. The findings indicated that at a street scale level, the overall accuracy of this study reached
90% , surpassing that of WorldPop. Additionally, it was revealed that POI is a crucial determinant in achieving
high-precision population distribution; while night light intensity, slope gradient and road network density also sig-
nificantly impact population distribution in Chengdu City. POI effectively enhances population spatialization out-
comes; principal component analysis offers a viable approach for synthesizing POlI-related factors; and lastly, ran-
dom forest model successfully integrates multi-source information providing valuable insights for fine-scale urban
population spatialization studies.

Key words: population spatialization; machine learning; population distribution; data dimensionality reduc-

tion; random forest; multi-source data fusion; Chengdu City
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Characteristics and Trends of Spatial
Distribution of Population in Yunnan Province from 1990 to 2020

QIN Wei

(' Institute of Economics, Yunnan Academy of Social Sciences, Kunming 650034, China)

Abstract; This study uses the fourth to seventh Yunnan Provincial Census data to conduct a visual study on
the evolutionary characteristics and trends of the spatial distribution of Yunnan’ s population at the county scale
through methods such as population distribution structure index, population center of gravity, population quantity
and density change analysis. The results show that; (1) The population of each county in Yunnan has generally
maintained growth, but a population reduction zone has formed along the “Dayong-Lancang Line” , causing the
population spatial pattern to show the characteristics of “collapse in the middle and growth on both sides”. (2) The
population growth rate of counties in Yunnan has generally declined in recent years, and population growth shows
the spatial characteristics of “fast in the east and slow in the west”. The imbalance of population distribution is e-
ven more obvious, showing the characteristics of “dense in the east and sparse in the west” spatially and showing a
gradually strengthening trend, and structurally showing the characteristics of agglomeration from general counties to
regional central cities. (3) In recent years, a “C”-shaped population agglomeration belt has appeared in eastern
Yunnan. This area has already been the core area of Yunnan’s population growth in the future. (4) The “Dayong-
Lancang Line” has shown a certain rationality and significance as the boundary dividing the east and west distribu-
tion of Yunnan’s population.

Key words: county; spatial distribution of population; population density; Yunnan Province



