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Abstract
With the deepening of aging, the quality of life of the elderly needs to be paid attention to, and the
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construction of an age-friendly environmental relationship plays a very important role in en-
hancing the quality of life of the elderly in their later years. In this paper, in the context of active
aging, combined with relevant theoretical research at home and abroad, the concept of age-friendly
environment is proposed, and relevant indicators are screened to analyze the degree of influence
of indicators in age-friendly environment on the elderly population according to the data. Based
on the statistical yearbook data of Zhejiang Province from 2007 to 2020, gray correlation analysis
was used to analyze the degree of correlation between each indicator and the proportion of the
elderly population, and the final coefficients were analyzed by clustering. The results of the study
found that all indicators are positively correlated with the proportion of elderly population, and
the indicators of per capita housing area of urban residents, the number of parks, and the propor-
tion of non-rental housing among housing and cultural factors have the greatest degree of correla-
tion with the proportion of elderly population, and finally, based on the results of the study,
in-depth discussions are carried out: the indicators in the age-friendly environment are in a rela-
tionship of mutual influence with the degree of aging, and the improvement of the cultural life and
the living environment. The improvement of cultural life and living environment can satisfy the
psychological and physiological needs of the elderly to a greater extent, thus enhancing the quality
of life of the elderly in their later years, and at the same time, the acceleration of the degree of ag-
ing also promotes the improvement of the living environment as well as the development of the
related cultural industry.

Keywords

Active Aging, Age-Friendly Environment, Gray Correlation Analysis, Cluster Analysis

Copyright © 2024 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/
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(—) BIRER

N 28840 2 28 B TH 0 3 ST R — A ). WA AT Z L K IH 2 ™ IR . AR PS4
LN AR, 1990 FEif ZENOENG 6.83%, BT “MEM” 4k, ZDHE 29.33%,
SERS AL BB E 20~30 2 A, ME] T 2020 4, 65 % KU EZENDHECDIAR T 13.27%, ZoHE
ik 98.66%, WSO AHHL T 40 Z (WK 1), BARCEM RER” SRy CBERY gk, i
Ab, 5 2010 FEHILL, WLEFEAENDEK T 18.63%, 1 60 & LA - ANEHERBEK T 59.72%, 65 %
PLEZAMIK T 68.4% (W42 2). ZRATLUE H, WLAAMMUEFENDZEECOR, I HZE N DK E
AT A N IR . 7 60 % DL EZAE N DR s, AR B2 42 N LB B0 Bk,
Hrb, 60~69 % HF4E N D LLEAE 20 4E18] H 55.27% L7k & 55.96%, 70~79 % (£ NI L E H 34.27%
TP 29.52%, 80 % L\ FHI#AEN DL E i 10.45% ik 14.52% (W4 3). AJ W, WA ZEANDE
DL st ss . b mT A, WA 2 ACRE BER R RREL TR, T3 2025 EWT4A 60 & K& UL E#
FENDBEHIEFIZ) 1500 /5, A8 N EE ] 28% 7 45 .

W& N DB RIRI I, Rl mig. k. MESLFEANORINK, Haxtimgilin. &
JTPREE . RN GRS 7 T B Rt H 25 3 K . xS b it — D E 7 REEFRZ R e, Rk 74t
SRR ARG LSS K 7. TN H 28 MR N D280 R R, FRIE ) 28 [ Rt 2 #AR AR S X
B T — R RBOR LN AT PRAR . Fod,  “BIE AL R H A —I0 5 U 2 Kk R A3 6 1
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Fo EAGR—NEFKESE I RADL, R 2EEENFNERIIEFE Hir. X8R5 17E 1997 F74
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PARTHAT M A S (1] AERERALKIE SR, BT« “BFERFEX T FeHES
ABHHBFZ D 583 . (B MR TR AL X L A, IR EEME o R S A BE R 3O 2 4 N AT
RIS . EE AP AR R REBIZENMER LG R, HRALFEN GBI EIER S P
W, ARSI N CE WA — DU RS [ 2]. XTI, ARSCERMCE R T =N, BT gh 4
SRR 18 PR SRR 7 TR IR TT 28 S8 AU A5 Hh 1) 2% TR B 208 AN 46N T L9 2 18] R R BEREE
DNAPARHERE 247 A0 A B BEFR S 25 AN D SRARHR

Table 1. Criteria for the division of population age structure types and changes in the age structure of the population in
Zhejiang Province
F 1. ANOFEREHERRX SiE NI E AN OFREHTHER

. Bl i EA4y

e yiv] AT ZHER 1990 2000 2010 2020

HHENOHLEY

\ _ b . . . .
(65 % 121 1) 4 LI 4~7 70k 6.83 8.92 9.34 13.27
b) Lth%% 40 L+ 30~40 30 LLF 23.29 18.06 13.21 13.45
(0~14 %)

/b Hi(%) 15 LR 15~30 30 MLk 29.33 49.42 70.69 98.66
FERPALE(R) 20 B LAF 20~30 30 %Lk 27.70 33.26 36.59 40.30

Table 2. Number and growth of resident and elderly population in Zhejiang Province

=2 IEBEAORZBRAOARKIEKIER

_— [LEINE! 60 L EAR 654 LA
NETITN) WK  AHOIAN)  HK%) ANE(TIN) 1K (%)
1990 4144.60 - 430.38 - 282.96 -
2000 4593.07 10.82 566.92 31.72 409.86 44.85
2010 5442.69 18.50 755.86 33.33 508.17 23.99
2020 6456.76 18.63 1207.27 59.72 856.63 68.40

Table 3. Age composition of the elderly population aged 60 and above in Zhejiang Province
7 3. L4 60 5 R\ EEBE AOFEHBIIRR

" 60~69 ¥ 70~79 ¥ 80 ¥ KLl I . w
FO Mo BB NEOIA) ) NEGIA) s 0 YAREARUIN
2000 313.36 55.27 194.30 34.27 59.26 10.45 0.05
2010 399.76 52.89 248.80 32.92 107.30 14.20 0.12
2020 675.54 55.96 356.43 29.52 175.31 14.52 0.38

TE: R L R 2. 3R 3 BERHRIET WL H- LR DS B .

(Z) BHITAESE

LA IR L RT U I 2 4E N I LER BRI . AR ST B b 7 — AR S R TUE 4
B S ZRACZ M E R R B, ASCET WA ZRABUR, 2% 7 E N AN B AR
FHIBEFUANSE R, B 7T SER H AT IR . RO, FEBUA IIWECAERL I, ASORESE T AN E AR
RETIRPAHESE, JFIfE TSGR AT HE D IO M o B I WS BRI AR B B (K B, A SCIE R (%
BRI WX AR5 4R N D BB [ A SRR AT T A e dRJe, ARAEAS IS REBEAT I8, IR
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Figure 1. Analytical framework

1. STHriESE

2. BELEFIFHEHEXIR

CEAERIFIEE” AR TARX BT, BRI B, AR SCRT Fe S R T Lg A
VX, BN, X, AHEERR. KT “BEFAE” , BN FZETTTZ R
LITEE A

BEE N DB EALRINE, ZEAFA SRR BG4 FME. 2002 4, A BAHHA(WTO)E
55 KA [ U W R RS A T BIRE R BURMESE, ARSI T e A SLBUR M N
MBI “HRERZR” « f@FE AT ME. e, KFFMEKB]. &AM E KRR EX 25K
IS VOT R 7 AHC RS . ISR AL AT 2015 F KA 1 CBAFERAFAL X PR ), ttIX
SRA T ey (AR AR R AT R R ANV A HZ A A SR B AR R A OUR B T R T AR AR A
T LR At m] DU At X 4R AP 28 R R, e3R8t 17— /N BRI . T RRIfEAR i, IXLE4R R
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&R AR XAETE B \ANGUE, BRI AU AL X @ BB B 10 AR [4]. R BAE 8 H AR R fm
FERA AL ARG KPR X MG T 2 —, PR T W20 HEME T NS 52058, Ui
—MIE LIRS BEEERS RGMEHERET . A, ERHEBOL T PR AEE R, 1% H R
ANRTE20%, L% 80 %, BEMESARNZIEIAE, Mok E it amg. @od— K505,
BE— DR REARPRAC I, B & N RS A I E ARG JTR I N /N A0 T AFF 1AL X 2],
R R AEIX LRSS EN[5]. EEAL MM XA RSE . A5 AL EFIACHE DL (g R
Ak 22 IR 55 VU AN 5 TH R B2 AP . AT B AE AUk e i Fa i, 4120 T BT R ) SR B il il 2
S DX 1R 5 75 B AR L 1), R I A SR ERA N AR R R MR T B . 1% RIS IE H 25 4 L%
b P AL I T A A A 25 RLX 2 8 A I AR 20 6] o 95 4G SO AL X SRR AR IR S A RS 5 Fk
W FAMFEFA AR T, REEZ T MEREEREREE, EELFHRTZES, NAEG
T BOE DI N ——Z R g ARG S . ARNEDIES) . KFEAE LTRSS . WANEEREIFE “Rkz
7 TH, D QARSI (R A B R PRI T el AN B AR R
JIFEZ I [7] KA 1 56 4 3 & 4 AP M, 2 2020 4 6 1 28 2021 4F 3 J JT & 1 Connect With
Home I H o 1% H [0 G 2 S i 4, F BN A Z A 24100 KA R0 . FHRA B A NE
LA NS5 A SRAT 5 1) 75 SRFHRE B o 2000 L 75 SRR B8 5 8 M e B A UC L, il T4
SEREARMESCRE, WEAEFNF R, ATUUEH, EAMIEE KRS R AR TER
AT A SRS R Z T I, R R X AR N RTS8 B (O B T ) ) S e % o 4 e
TEFERR T 5 RS i 5 B HE AL () (RN, R 0 M DX AT 7 sk, IF BLEUS T — 2 AR .

e WA ZE R IF AR IT T A . Garner lan W 5l i %45 U7 SR B 0EA% T 2 X 2 4E NBEHT 2
Wit gt, KIAEZF NG ENLREAT, FREON 2 N AU FR R i, ABATTI AR R = bk s, K
MR ERER /D, I ELRT DA MR S 1 LRI R [9] . Sariyamon Tiraphat 2538 i W 78 1F 52 1 32 4F K U 045
FERS 2R [E L NG SR T T B T E AN, AT @B E AL, SR ZAL X i, 4
SPRBE AN 22 A 1k WA 5 B AE P A 1 B[ 10]. Kim K @B FEihA, X T ST fe 4 i) . Seiifnein %
SRR U PRI R AE G 5T N A FNBUR ) 8 KU, O T I NIAE AL, T SERIA R4 it A 0 AN w2
(1, I HROZEET s N B A2 EI[11]. Ming-Ming Lai 2@ wF e £, ik ek
TP RS R v, A B T 1) o R 8 3 30 A 25 11 408 T DAZE 60 0 N i 2 2 N 2 R AL RN I 185 m 1) 55
SR[12] 0 FE AN 2 RS i LR B B FEUE W S A R PR 2 52 B LS PR R IR i), SR I 2%
[l P 223 B e AR E o IS I D) 3 HE RN S A AU IR AT VP A . PP e REMRSEIRH, 2K
FIRES R —/N RGN A IS, 7R LT NMETT R FER SR LR g . HAibfel, #me
FERIFIABEAN RO SR RIS, MEERR D UKL S EENEG RNBERH 2], . SR
WAy, BERFIAE RV AR S FRETNIIR S 8T 3 AN J7 0 2 4F N SR TE 3 7= A AR (1 52
M), fl) 50 ARSIt TR AR N 249 5 B A sl (0 2R 0 R 5 i 5 2 4R N SE B [13]. Bh4h, B2 IR,
RLXS WAL, i 2 B OCE B EAY . E T RN A RIS AFEME ST, —EEZNEFEAN
MBS AR, CLEFE NI B LR s R, Bl 520 N SRAIE R AL AT 5,
Hesh o NS HADER B SR B . M2 R, PEZERKGARE O TR B, AL
SRR IR AR, SR T Z A OC B A SR AL

3. BELIFIFEERAE

(—) ZEREFFEHS
CERIFAGRAE — ML SIS, ERH A EFE NIRRT R, MEENRBA LS. G, i
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BRI A, ZEKEAENEE, FEBUF. Sl EL T LFES S, ESGEEZEAN
AEVEIREL, IREEEANEERE. 6 UL, AW T EERLTHE LR E L ZFERIT
W — A0, b, e FEEFZMEERZWHN RS ZAaNHE, E2RRNLRERZm T A
ZAENCIE SRS B R AR S S 50RO A, DU EEZ 8 N4 T R R A4 A 3
B

(Z) BEREFFEERIEE

AL A TAMALGE T “EERCEFE KW AT @R IRIRr 7 A, FERES TEAMRE TR
IR RIAL, B4 TaFEmER. E2E. HA WIS E A8 W2 F A AR B FE bR HEZL (L
% 2),

Table 4. Framework and elements of age-friendly environment indicators by countries

4. BEEREBEFLFHMEHERERNES

X TEPRHESEANZE

HEXMARS . gl MEi R, SRS SCBRRES) . 5B
5. FIRBEIIRA . ERIRE b EAM R

NI AMAE: TERAE ., %A,

TR IR S5 (EREORMER TR X fa g AR, s . KO EE
JUOANERIIEFY: AP ATV T AR

AL EHEZAEE. EEEEANREENE

fEpi: ATHE FRIRBE. R SREM A RENE . 5 AR 55 ORI SRR
Hazh: Z50&MA Kk

HEME SO ABES R
S50 FO ISR gl

SEPLAE B BRI ST 15 B HIA RO A

M DCSCRRAN AR ST FEALR ST M 55 Bt SCRFPEfRBEAR 55

AT FATYE ATOGEE . WTEEVERUER . B AL T A

a2 252 APV InsRAPRE HI2E &
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ARZERgL: EERS. S8z 5. EMEZEANRTTR,

FONE AR A SRS BRI S (A TORRAG BOt TR 24
HHEMM SR, SRR S5,

WS 5 SEACHMLI [E

ACiH: ToREAGE AL, fEEA ST .

*H

YN

R R (R VG e
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WNPRPORONREONDGORWNDER RWODNPRE

ALEW, EARANEEZE Th. Kl @RS SEILT AT T, RN A S
(Rl Y RO OR SOk, FHerpr, OFC SR Al 72 W A RO i B A SR S PR S, 3R B B O P Ah A ]
BHED. AET=ATT YRR BT, AN MERESE ., eSS #EIRS . A am
WARR AR S5 T RE14]; T — Ly RFEIGSFE LK EFE RKIFAE X IR A R B E TS Bl S5, 48
BIAEL . IRS5 5 SERFR[15]; 5 K w MIERE A B RFE A2 SO IR BT AR ANE 2418 54257
4 =7 TN 8 R AU B AT WE TE[16] M RASEIREG . BT 8ol 7R & AR 55 BOt . 5238 Vet Al
AL X 5555 5 DN UURICERTEFR[17]. SRR, TCIRRARFMERGE 2 A R, AR A0 @R
SRS HXATTHHEAAN, HHITEA SR LG R BIEHAR, NO8MERRR, &
TER AR DL 2208 4 AU A B @ ™ AR R o DR, ASCIE TR AR B0 v WSk vk, S5 B
AT SEIR, & MNATEIRDL. SCHERE . BT8O0 S BN R (3R ST 6§ A7 M E K
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BT REATH I . Horb, QFPROUESEE AR AR B R P ST SR b BT Bt A S R B
. R DAERKRE. AN GRS CEREEE NIIEER AR 80 AN AL EREE
SEfRbr s EEM SO EMEE RS AR ARG e S5 4R br s SO AR O A A 2 1
WTEABEE AR (L 5).

Table 5. Selection and description of indicators

5. fErRiE B R AR

Je b g L] FASR bR
e~ BAE N FRIR I 2 4E N4 £ AE Il Ph i e A
=Y ITEL I, SR A s IS A JE B 2 MK ST
A NITAE I 0 X S AT 78 J2 (0 BE 57 R 9B B b %
B2 e it AFEBE R BT B BEIR 25 it B2 e T2 o R
FIT AR A S S R REIN
—_—— O3 LA T L 1 46 R B 96 S22 4E A NS5 T T
SRR () AT 7K - 175 NI A S 2
. JE IR 1 22 4 PE AV R M T2 4R A 1 S B A IS 3 TR R
o P P R S R R A R JEFLEE 3 55 LA
Sl VAR N E B IO SR 2 5 e NGRS
BINLE:, AR IR R L A H
4. SEUES T
TEFE S 2L RO E IEA R SERE b, BT IR B R B AT o
(—) ERIAH
KB TVE LR T 2 B AR AU FE FE o Rl , kR “IREBREE” , 22— FE &R E LB
FREER k. HIEAR MM, i S IR B S T A LB B LA TR AR R B SR H e B R 2

BEY), TRBT MR . SRR AR Z A EL, RIS IR 5 55 LR 51 (1 2K G A 56 &
Hoapan 1, W MO aE: R AR . 24 AP BT RANBONBR e &, AT BLAhs e,
AN IR B R G A SRR EORBR BT, A ATl Las N A 28 40 AU R85 R I 4R
P AR SRR FEE ¥R /N o
(D) BRPE
B0, WES N, AR, SEHE] Y LA 2N D], T L
WAREE, T LB X bRk 2 B 9 g N B B R 9 UK 4% 11 TidE AR
WP, T RENM . AR BE AT TR AL, AR
0 miona
xi(k)_r(l),k_l,z, Mi=012,---,m
B, KEOKKAREOTH . x (K)5 x (FRBREGTH AR W FAR:
miinmkin|y(k)—xi(k)|+pmiaxm3x|y(k)—xi(k)|

(k)= |y(k)_xi(k)|+pmiaxm3x|y(k)—xi(k)|

Forr, p RAEHIREX 73 B — N REL p BUE 0 3 1, p#l/), XorROBoR, —BIE 0.5 BoAGE. K
TR AR BB Y LA O 1) 1 22 A
BIE, TR REREE ri AHUN:
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Nz

BA, AT REEHY . B RIS ISR REEE ri /N, 5 rl<r2, WERRSHEHy 5
P E A x2 BEARML, RIRFR R K.

(=) BIERIE

A FCFRbR AW FIA TR bR, FETHARRI PTG, FEARKA N 2007~2020 . BT A #dE
KIFET CHLETHER) , HrpdERL T b bef] 2007~2012 4E [ HHR SR, KA (V5L .

(MU) SEiES#HT

T SIS B B AT HER YRG0, AT A R A 6 R

Table 6. Data on age-friendly environment indicators

*® 6. BFEREMEIEREUIRE

izt ARk FrifE 2= ISONIE] f/MAE
J& R VH B K- (OT) 25832.42857 8831.75 40688 12730
R (T AIR) 44920.5 17611.13 72180 19100
AFEA) 1104.571429 227.32 1547 764
HPITEAN) 106.5714286 22.86 158 75
= FRE() 955.4285714 287.40 1429 635
2 5t T AR B R A () 229993.5714 60880.16 318350 150981
TANR(N) 4523415 126693.27 659781 275047
NI B AR (CF 5 K) 17.38857143 1.33 19.08 14.60
FHNNAEALEWHFE) 14.37857143 1.59 16.99 11.34
WA RN b5 T AR (P 7 K) 39.755 4.59 48.45 34.33
AR 5T Ll 81.03304445 8.64 90.10 68.07

% 6 nJLAEH, TA N FEERE T A B R A E R bR 22 53 7508 126693.27 1 60880.16, A 275047
A1 150981 7k 1k F 659781 A1 318350 7K, AfbEIA . H e Bl ik iie A BRI E R 2K, 40l
M 19100 5 A VRAIT 12730 s 35K F] 72180 J5 A VKA 40688 JT. N T K IRIBARIIAHEME, B EEN D HG]
5 & R bR B AT A O B, B R SN SPSS 13 B 25 gk 7 Bk

Table 7. Table of correlation coefficients between the proportion of elderly population and other indicators

7. BFEAOLLGISEMIBREXEREER

fekr Pearson AH 4% 2 P (R

PRI AN E (T AN IR) 0.969™ 0
J& BV $RKF () 0.959™ 0
AlE) 0.983™ 0
RN 0.927™ 0
& B E(AN) 0.988" 0
R Bt TLAE B AR £ (7K) 0.997™ 0
TAENR(N) 0.996™ 0
N Y407 T8 % AR (707 K) 0.8317 0

[ HNIE ALEMEEFR ) 0.765" 0.001
R R 5 AL CE 5 K) 0.958™ 0
JEFH G AE 5 L (%) 0.968™ 0

e 1) "RIRTE 0.05 KRN E R ER . 2) THKIRAE 0.01 AKTFCUN) EREM . 3) LAHIHE I LNHE /N T 0.3
W, ONIREERDE; 4axHEN T 0.3~0.7 Z AR, A 1K 0.7~0.8 I, SN EME; A KT 0.8 i, NINIER
B A
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MRAELE 7 Bl vl 7, FrA4RFRE 0.01 AP BB MK, BRI 5EFEN Y 2 &
FEIEASR, BiE 78R T SEdE,  db K (i i
Rl it NBIRER R, 13 B MR R K BRI RO, W13 8 i

Table 8. Table of gray correlation coefficients

8 mBREKA¥WE

fa b YREPRIEL He
W RN I4E 5 TAR (P 77K) 0.8512 1
AR 0.8507 2
AR 55 5 LA (%) 0.8393 3
TEIEAN) 0.7964 4
THARE AFEEFHREFRS) 0.7723 5
NP0 18 B TR CE 5 K) 0.7230 6
TANGCN) 0.6929 7
[ Bt AR Be R A 2 (7K) 0.6878 8
J& IGTH R KFOn) 0.6432 9
=B E() 0.6274 10
PR I N (T A IK) 0.5695 11

MFE 8 KB R REGE T 45 R G, fabrhIls s RASE SR, AR PEE. /M5 S )
LW AR 45N 1 LU AR G FE FE ARG B K, 438 0.8512. 0.8507. 0.8393; 1 & Gyl B¢ /K P BE Bk
] P e e N ORI V48 5248 N T B AS (RAH DS RE BEAR O 557N, 43 )04 0.6432. 0.6274. 0.5695.

N T ABEE R U, A SR Ward SEIE A R P bR IR 2K I SR B HEAT RE B 1R 20 S0P
I SPSS M ATAE A, KA 4 ANERIE, Wik 9 Fis:

Table 9. Ward cluster analysis table of age-friendly environment indicators in Zhejiang Province
9. NIEEFERFIMEIERN Ward BRESHR
i EEL 2
IR R NIE 55 T AR (P77 K)
SR 1 AN
AEAL B 55 L 1l (%)
HTEAN)
BN AR GRR)
NI TE S AR 7K)
R 3 PAENG(N)
B= e A= Be R A # (7K)
J& B 9K -F-(Ot)
SRt 4 BB A (1)
PR N (T A IK)

SRt 2

LRERE, B L PR SWLE E N BRI SCERREEE ok, 20 ) iR RN b5 AR
AR AEASE R B 2 PR S WL EHEN T R SRR B, 73 9 i TR 2
. BANNEASEPECE; BR3P RIEAR S EFEN DB RSB — 8 7 9 NS
AR DAENG . R PABRA S, R 4 TR ST A Z5H N LG AR L #
N RN JE RO KT R RN
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FREGRTLEH, WEE R AEFEA. AR EE. G55 B 5H g 24 D e
MRFEE R HIEAHETS 4510 R Z iR R 2 2 uiel), SPebr i E RS AR, Hd,
WAEE RASEF AR S N D Z R R BONE Y] R 2 A T s AR 55 Ll 25
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