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Abstract

Population aging represents a major practical challenge facing the sustainable socio-economic de-
velopment of Zhejiang Province. Identifying the spatiotemporal evolution patterns and driving mech-
anisms of population aging in Zhejiang Province is of great significance for formulating tailored
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response strategies based on local conditions. Based on three rounds of national census data from
2000,2010, and 2020, this study constructs a comprehensive aging evaluation system encompass-
ing three indicators: the proportion of the population aged 65 and above, the elderly-to-youth ratio,
and the elderly dependency ratio; employs the entropy method to calculate comprehensive aging
scores for the 11 prefecture-level cities in Zhejiang Province; utilizes global spatial autocorrelation
and cold-hot spot analysis to examine the spatiotemporal evolution pattern of aging across munic-
ipal jurisdictions in Zhejiang Province from 2002 to 2022; and applies global OLS regression and
geographically weighted regression models to identify core driving factors and their spatial heter-
ogeneity across three dimensions: economic development, demographic structure, and public ser-
vices.
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Table 1. Statistical table of core aging indicators of cities in Zhejiang Province from 2002 to 2022

5% 1. 2002~2022 FEH I A &R AR DIERSG TR

2002, 2012, 2022 SHEWiiL4E &g naisgiit

65 % J UL N 5 L (%) 20 (%) LR (%)

I} 1) 2002 2012 2022 2002 2012 2022 2002 2012 2022
B 9.70 9.02 11.66 62.04 79.14 89.56 12.95 11.99 16.63
N T 9.94 10.89 15.52 53.75 93.29 129.98 13.90 15.10 23.26
T 9.59 9.99 14.05 53.85 83.78 116.27 13.20 13.67 20.47
7K 17 10.02 11.69 15.37 48.98 69.06 96.24 15.28 17.59 24.48
Sl 9.30 10.50 17.09 60.00 103.06 174.17 11.84 14.18 28.36
PR 9.70 9.94 16.21 53.16 77.74 136.30 13.59 13.83 24.73
T 8.67 8.61 12.59 53.58 73.66 102.67 11.53 11.47 18.08
[zl 9.79 11.97 18.46 49.22 74.11 125.13 13.93 18.17 30.86
M T 7.31 7.62 11.71 36.90 53.28 76.66 10.02 10.21 17.17
Sl 8.50 9.10 11.59 47.05 63.98 81.02 12.23 12.60 16.63
“MHT 9.00 9.83 13.80 50.12 63.57 93.94 13.09 14.00 20.99
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Figure 1. Schematic diagram of urban aging level classification in Zhejiang Province in 2002
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Figure 2. Schematic diagram of urban aging level classification in Zhejiang Province in 2012
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Figure 3. Schematic diagram of urban aging level classification in Zhejiang Province in 2022
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Table 2. Global spatial autocorrelation test results of urban aging in Zhejiang Province from 2002 to 2022

& 2.2002~2022 FEHIATIEHER BT R EHEXRIEER
F£4y Moranl #8500 TUARELEQ) O E Z 184y p 1H A {AERA G2 W (o = 0.05)

2002  -0.240018 -0.100000 0.042616 -—0.678262 0.497605  §5=%[&]fiAHoe FNTE
2012  -0.200904 -0.100000 0.061342 —0.407406 0.683710  F§=%[&]fiAHoe FNTE
2022  —0.270353 -0.100000 0.064351 —0.671539 0.501877  §9%% (Al kK NTES
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N AR I KR 5 AL A BRI BRI, TEMANFRZIRIGE SR, BiTEE. ARG
KARPEEAL E, KAL) GDP. T AN PAHAR N BHAE AR O RAR BN 2 sk BRI,
e FH AR e B 1) 2022 SRR T EATFR A Z0 BT o AT [l VS 28 (1) B A & S8OR SR A 351 GDP % 2 46 1)
SUMRE R RCR ] SEAERA SR, F RS p /9 0.006, IR 2 /Dy — AR B E 0155 B R
Bt 77 B A\5 GDP ZEIHA 23 (p = 0.501), Ui BAZR 5 I JE KT (1 i I X 25 T 4l 2 i AL g AR e M 1R /N [19]
AR R, N E RIS KRR 5%7/KF B2 E A F(RE-0.116). LR E RN (-0.024), Hilil 2
FPER6 (p = 0.037) [20].

WO R A GDP # T N AERARAN ZHUS, BRMKRER s S — 28K, REET
£ 1%:; BRI 10%ACFIRIFILR R E, TR, AN NERS R, T ANPAEERN AR
NIE(p=0.164), 1APREE, FROREIT B S EEAAALE IE 7 25 () AR R R OE P M bt . HARSE RanF
% 3 R

Table 3. OLS regression estimation results of influencing factors of comprehensive aging score
% 3. BRUEEETFMERE OLS EVAHITER

Bl Z¥(B) FrifEi%(SE) t p1E T3 ZE IR F-(VIF)
4 (Intercept) —-0.062 0.256 -0.242  0.816 —
T AREFERN RE(HEALTH) 0.034 0.022 1553  0.164 1.616
1#iEHE(NET_MIG) -0.028 0.009 -3.153  0.016 1.314
F 2R3 K 2 (NAT_GROW) -0.135 0.031 -4.375  0.003 1.454

LREMIBR, AN BARES)SITM 2 RAEE ISR R, 7 TARGLRR /R T2 kR, A
) GDP KHITE #3000, BATCARN FONARRAT FIAE 5 . 4x)m) OLS MY CL2 & AMRRE il Z e Ah 73 53 »
M AR BT VB A R AL RESETT

4. EFHIEMNE(GWR)HIZ LR INE R =B R RS
4.1, {EBBEHSTRIILE

o T FASE R (P B 4R AR E — LR T, AR SEONIFIE R R (NET_MIG).  H SRS KR (NAT_GROW).
TANBAEARAN GEH(HEALTH)ES, %4k OLS [RIA+ %5 R? CLi& 0.790, AICc 4 5543, ZMKLESR
PR B AR (L3 4). S2A5E GWR Mg, SHFAA RS OLS MLk, %G R? b KILA L
Ak, AICe INFEK, S5 RL BT 58 1 582 M T U I IR ) R 3 AE 23 ) F e AN, (Rl 42 =) OLS
o] J=00] DA AR B 73 AT AR AR GF BB . SR B BRI DA 0 A e E AR K ZE(NAT_GROW) 2 [X 5k 72 7
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Table 4. Comparison of fitting degree and information criteria of regression models
= 4 EVIRBHEESERENTEE

PRI A WNAL
4J5 OLS [ HEALTH, NET_MIG, NAT_GROW
AR GWR {X NET_MIG
AR R GWR X NAT_GROW
AR R GWR X HEALTH
£ GWR HEALTH, NET_MIG, NAT_GROW

TG R?
0.790
0.386
0.600
0.046
0.790

AlCc
5.543
7.570
2.855
12.415
5.573

4.2. HINEEZEHEE

BT AR R GWR M2 AR E GWR R, A5 A iR AZ B H AR B0 22 8] 70 A &l B 20 1 i
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ARG G HERT I Lo 3.3 AR A A A R I AR B KT, H LA 11 Mgy, BEA
AW, FEEATTH GWR R B & M Gt HEWT S, LU U [ 3 28 0 2% 18] 43 A7 4% Jmy ik

AT AT A o
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15 5

I < 25 std. Dev. _

B 25 - 1.5 Std. Dev. \

[ 1.5 - -0.5 Std. Dev. ﬁ /
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[ 0.5 - 1.5 std. Dev.

B 5 - 2.5 std. Dev.

Bl 25 std. Dev.
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Figure 4. Spatial distribution of regression coefficients of natural growth rate in 2022
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RERDEUAG; TORIME BRI AT, BENDAR R, SR NEE. XAl 5 A DR
FRF—— B ARBEKATEni A> JLN FHE N D S50 _E RS I 245 N 1 A LE, RS X 2 it 218 i A
AR, BRSITT5 .

G a4 £ P A 22 18] _E B I AN 53, R o U P AL 28 A< o e B 2D ek g5 » v SUMELIX (1.5~2.5 f%
PRAEZ) SR T U PG AL AT . BUMI S M, BRI R B R Zh ik, B AN KRR
FEEERFH, BRGSO S ORI LU, X 5 v b L iy 3 i SE AR AR B KT A
1 ARG 2 ARG K I ST SO 5 AR AAUEL X (-1.5~—0.5 {5 b 22 ) (6 T-37 2R g v O M 51
TV X AT AWK, BRI RARRE R ER R, DLILZE R 2RI A8 W] 258,
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Figure 5. Spatial distribution of regression coefficients for the net migration rate in 2022
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Figure 6. Spatial distribution of regression coefficients for health technical personnel per 1000 population in
2022
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