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Abstract China officially entered an era of negative population growth in 2022. This paper utilizes data from
the fifth, sixth, and seventh national population censuses and applies methods such as spatial autocorrelation
analysis and OLS linear regression to analyze the spatio-temporal characteristics and influencing factors of pop-

ulation shrinkage in the Shaanxi section of the Yellow River Basin from 2000 to 2020 at the city, county, and
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village scales. On this basis, a multi-scale framework for the mechanisms of population shrinkage in the
Shaanxi section of the Yellow River Basin is constructed. The results indicate the following: (1) Population
shrinkage exhibits spatial heterogeneity at different scales, and spatial quantification at higher scales does not
represent the spatial dynamics at lower scales. (2) In northern Shaanxi, a " T"-shaped shrinkage zone has
formed , consisting of an eastern shrinkage belt and a shrinkage zone at the junction of Yulin and Yan’ an city.
The shrinkage axis in the Guanzhong region primarily radiates outward from the central urban area of Xi’ an
city and Chang’ an District in a concentric diffusion pattern. (3) At the county scale, industrial structure is the
fundamental driving force in curbing population shrinkage, while aging and population decline are mutually re-
inforcing. Provincial-level aggregation and public service levels are correlated with county-level shrinkage.
(@At the village scale, industrial development is the key factor in mitigating shrinkage. Population structure is
significantly related to village-level shrinkage, while land intensification, primary education, and geographic
clustering are highly correlated with village shrinkage. The findings of this study provide scientific support for

the spatial development and protection of the Shaanxi section of the Yellow River Basin and hold practical sig-

nificance for promoting high-quality development in the region.
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Fig. 1 Location map of the Shaanxi section of the Yellow River Basin within the Yellow River Basin
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Fig.4 Shrinkage pattern map at the prefecture level in the Shaanxi section of the Yellow River Basin

3.2 RERE#HUREBKARAOWSEES
3.2.1 RERENZHKEAEE

TEX H RUEE,2000—2010 B[] B, w8 VAT i Jak
BEVPY B 33% DX BRI e, e A g b T i
MR (R =3 i =R 5 W a7l B= S 9 & W | A W R E B
o, (HPILER AR R AR X B 2B DK,
Pt R IX o i BN H A2 3l 3455 513k 4. 13%
3.05% o HARTT AER X EL N 2 BT A AR A
KIE(ULE5) . 2010—2020 4, JE B 1 3 W] i
(2 v T P4 22 ] 30 i 4 i LA B B I WA A
2010—2020 4FHE ] 7 duf Bk 7 B N 1 4 IX B
SXCE T8% v BEWCAR IX B T 22% |, oA

BT 2 BH EL i 2000—2010 4F A T R B2 o A
HE AR, NS R A B -5.05% . B4k
20 AFIR(A] BE, B AT Y B T BT 3 A
M, 7350 g B AL T AR R DX R HRG 3R X 0
DX HANREBH A DX o 3 AW st i) X B B
e B 155 IR AR A B DN 11 g B 3
K emimbg IX e 6 KD B K.
MR e e 25 ) 22 5 R T, AR5 8] J2 1T, B b W
DX EL SR B R, S i DX B B B AR 20 A o
FEARBRAL ASRROTR W 4V 3t L3 G 1 Ay o 1)
SR 9 i 2 ity 2 AP 22 T R IX
2 DXy Hp O o Jo] T DXL BB RS R M &



F4H

e B, A < T R VY B 2 RUBE N S ey 1 A2 AL

- 839 -

AL 22 50k B, 2010—2020 4E 5 2000—2010
AERH LG, AEURCAE TR b U Y LI B K Ui
X S X BB i B 33% $& 2 78% BRItk
GRXEH T AN 17 4 AR R L IR

%2

T FEE Y S o], v B8 e 4 i B2 WAL 1 X EL o b
Gy 4% 8Tt 34% R 22% . kTS, BRAL
DX AL A MAC 4 o , 5% m i DX 1 22 Sl i
DX ELN Py S R 47, P T

B LI Y B AN [R] I B AN [ ROBE N e B e o B3

Tab.2 Number and proportion of population shrinkage at different scales and time periods in the Shaanxi Province of the Yellow

River Basin
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Fig.5 Shrinkage pattern map at the county level in the Shaanxi section of the Yellow River Basin
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Fig. 6 Population change cold and hot spots distribution map at the county level in the Shaanxi section of the Yellow

River Basin
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Fig.7 Shrinkage pattern map of typical districts and counties at the administrative village scale in the Shaanxi sec-
tion of the Yellow River Basin
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Tab.6 OLS regression results for factors influencing population shrinkage at the village scale
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Fig.9 Shrinkage mechanism of population at different scales in the Shaanxi section of the Yellow River Basin
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