o PR} o gt R

Progress in Geography

H38%5 4l
2019454 A

Vol.38, No.4
Apr. 2019

SHEREEHNLRE AAZRELZERE
EESHIMERHR

ZHEVERZANEM KON
(1 IR R INR R RSB, BERG 2501005 2. INAR KA FHIFERE, T 2501005
3. IR B R ERFSERR B TE 2500015 4. IIZRAS [ 253 , 35 RS 250102)

B B IETHE ISR A G A, 05T 1 2 SR BINARE N H A 25 [0S Jy SO AR AR, IR
S M g R TSR R R . PR O AR A D R R StV (5 2 BT 2 (W) /2 i Tk
o AR 8 BN R AF Ty T A AE AR W N2 S . @ IR RI I AT 4R B | LU ZR AR & BRI A
THEE AT Z RIS R, i) 2 R A 1 R 2 (6] 0 S Sy . — 2 R RORAEAE L LA b3y
JRI IR, R b BAT BN TR L R BE R A X R A s ) — SRR R B R A
B =AY YT 520 DRI PY 3l X A5 44> DA — e 2 48, R B N i o5 LU AR BE ARZE X 18 A X
KAHIE . @ 23 [ 5 BR BHER DR, R A s AR AR o P AN 2 1R B S PR 2 O 2 2, S ik
SR MRS AN 3, 2B IO BE A 3 T 1) SN, (L2 T A SR AP X e AL i A5 A SR RS2 i A (25,
112 B E28 i A2 TS SR A AR AL L2 B AR IR TE

KB R AL A MR 5 2 BN s 28 ()RR s LR

N BRI A4 2 it &k R 3 —
TR J7 L P 3 P A, 5 i ) ORI IX 3 22
T PR DR R 2 —, RS A RBEARL
TG KT B AR (A5 4, 2012), 2016 4F,
65 % DL I AR N R L 2235 8] 1.542 , A WiF 55 il
W, 2] 2050 458 3k 3.49 12, 5 BN T EE H Gk F
26.8%(He et al, 2016), A 1 Z AL ALK AE T H
[l 2855 K e sl J1 254 , 4 24w 1) 8 LR 55116 45
R R AR R T HORBRER, B2 F R K
WK 1 B L (AR AR, 2017), PR T4
SR B IX I STy 835, B AL RE R R R
%€ H (23 TRIAS K A7 A b ds 3 S A a5, DS T 4
PRI E AR 10 2 e A5 N AE AL EL AT dE 22 A 3
WL L ARERSE, 2017),

SR b, N BRI 25 A% 5 43 Sk 3 K

Wi HHEA:2018-06-28; 1&iT HHH:2019-01-09.,

HE MK R —EHZ3 2K DIERREZES .
7 B SR L2 T T R AR R Y, AT T
ot 5 M X HL A, SR TN R L AR i 2=
S IR RG2S AT X A S R 2 R
¥ R ANEI SR LA B & 25 53 55 45 18] 43 S I R AE
MU R AR, 2013; 5K FFIUNEE, 2014; £, ok
A5, XA A, 2016; T8 54, 2016; #©X 4 &5 4,
2017; SRIEELEF, 2018),  HH T Aset A 5080 T 454 A
TSR X AR TP K )] AL RS R R A
ST, TR RIS o F &, i ot 443
Hro& AR AR, 2017; MEARAE, 2018) 7] 17) Li/h—
Te ik (WIS, 2014) GBI F 1L4E, 2016)
HFRE 28 (E Sk, AT, 2016) (25 (] 3 I A 7Y
(AR AAE, 2012; R4, 2016) L ERfIIA B )= 5
RICGKTFINEE, 2014; % # 5, 2018) KA CHARAY

EE&WE: BHE B RBAEE T H 41201163); E Z R 4% 7FR1i4981(2014BAL04B01), [Foundation: National Natural Sci-
ence Foundation of China, No. 41201163; National Science and Technology Support Program, No. 2014BAL04B01. ]
FE—ERE N B R983—), I WAL TE N 1 B EEz W7 ST ST P ST 5 DXl

E-mail: lisx_198327@163.com

SR 2R, FARE, 4UNE, 5. 2019. 2 BIRE ERLARAE N D262 RS J5 1848 5 5000 B R W5 (V). sBERk 22k g, 38(4): 567-
576. [Li S X, Wang X Z, Ji X L, et al. 2019. Spatial change and influencing factors of population aging in Shandong Province at the

township scale. Progress in Geography, 38(4): 567-576. ] DOIL: 10.18306/d1kxjz.2019.04.009

567-576 Gi



568 oo R

$38%

(EAFHGAE, 2015) ERIT TGRS, 2007)55

2 FATEAR N R H AR B R s
[EJZH 2T, FE B L & R RN 35 22 IR 55 b 25 i A
Jei v ELAG e Ay T A M AN T R AR T
A B2 DA S R AE 3l 7 HL TS At 43 A RUEE AT
REAELERCIONIR], HE B A2 2 H 2512 9 G (R
TLVTAE, 2016), SR, 32 A5 b I F 2R a5
SR AR FRMEE (Y RZ ), H R 2 I 24
BAE P EOTOIRT . U (2015)I8R T RIR
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Tab.1 Statistics of population aging indicators of Shandong Province, 2000 and 2010

R ] Siit24 BAENIE % BAENTVER/ (N k) BAR N AR %o ZAR N H S H AR D38 32 %0

FE ¥ 8.12 46.29 — —
ONIEE 15.97 7340.36 — —
e/ IME 1.54 0.05 — —
5 S5 A 0.22 3.64 — —
BEZARAL 0.60 0.64 — —

N ¥IE 9.84 59.72 25.81 19.52
NI 2252 7291.87 168.99 128.92
We/IME 3.50 0.07 -98.46 -96.99
5 FR AL 0.24 3.16 — —
BEEHERL 0.59 0.65 0.33 0.39
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Fig.1 Spatial pattern of the proportion of elderly population and local spatial autocorrelation analysis
of Shandong Province, 2000 and 2010
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Tab.2 Numbers of towns with different proportion of
elderly population in Shandong Province, 2000 and 2010
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Fig.2 Spatial pattern of elderly population density and local spatial autocorrelation analysis of Shandong Province, 2000 and 2010
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Fig.3 Spatial pattern of absolute growth rate and relative growth rate of elderly population of Shandong Province

and their local spatial autocorrelation analysis, 2000 to 2010
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R BN 2 A% Jay T8 728 14 520 P 3R 26473 R ]
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85, 2011; A4k 4%, 2016), ST 3ME LI R 241
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7N, N FHAERR 2 A il ] A% i 65 % DL F 24 A1
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BRI B — A5 T, B F AR LR A
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PRI 52 M R 28 B BEAE R TR B L RN 1 i
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Tab.3 Indicators and their definition in the econometric models

T ARG gz 53 BARSEIR(EANL) ez
FE1 PR 1 N F AR R AN T ARG (%) ARAP
fifp R A i INBRIEV/ S0 0~14 % A1 i b A8 4k(%) ARYP
PN EE:SS T AR R FEF 65 % LU AR AT A (%) FRAP
NHEBAKF- AR F L HAERIRE (%) AEP
LU R JBIKT KT SGHEAE G (%) AVLI
H X 22 B K T3 N () NS
H X BT A S T3 N B BAEBEE(T) NH
Hi DX [R]AH ELAE 23 [ J5 I WLAG
T2 PR AR i UNEES Ay BN (%) RAP
fiff FEAR it A H HAETKF N 0~14 % N H (%) RYP
PN BE:S a7 B R T 65 % A 1 AE T (5 H (%) FRAP
UNEBEiR: 7/ € d SN & H(%) EP
G R NI NI et (T 2) PLI
WX ZHH KT TNZERH () NS
HoIX BT DA A T NEEBE BAEBEE() NH

b X TR ARE AR T

25 ) i I WLAG
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HEEREEFALER
Tab.4 Regression results of the econometric

models for population aging of Shandong Province

SR TRl T2
ARAP RAP
ARYP -0.026813"" —
RYP — -0.148352""
FRAP 0.00854982 0.643389™
AEP -0.0838488"" —
EP — -0.0667621""
AVLI -0.0172225" —
PLI — -6.59999E-05
NS 0.0724394"™ 0.0677682"
NH 0.0501008° 0.06076"
WLAG 0.609856" 0.347385™
R 0.542195 0.825258
AR 1678 1678

e ek R I FRIZ R BGE T 1% 5% 10% 1) i 2P

FE N B RS SR TS SR A AR — 2 B AT AR

MATH B RBAHEZE, S X H A K
R 0~14 % N0 BT EFEFRE 2D e 2y
TN RE, A R, X580 B s
BRZL B0 AN — 2, R T I AR AKOE K e R AR
BN ER L) L AR AE N AR e, T L
ARAR A5 & B 3 T 1 10 A KO T R SR S iR
R RS T EREZEMEM. SR AR
N A PR 2 AR T 1% 11 2 35 M KT K
5, B R A e, e T AR A DX 4 AN
Fe B R REVE T, X £ R A T2 N CUAEAE R 55
3 1R ERAE R RVRRE %5 ), 5 — A AHAT
SR, A AR IR AR N FT AR A 45 4 3
R EE T 22 P R B, HoAe )y fe 2 vh RN
e OB TN SPNEES I ISP &
FRAE , B2 50 B 2 I A A SR X A SR A ey AT K )
SUHREH . (AR L&, 13808 1 R A 45 SRR AN
3 UL AR SR A B D s A M (R
PR 32 2k B TR 5T BN 0 2 IR LA
B[] B RERRIE , X AR E I A AR AL R B 1 5 e AN
3 UL T Ak Y A TR R AT 8K FT AR
o X —RIE UAE AR iR 457
FE—E X AI(E R, BaéfH, 2016).
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SR NS, T A D AR S5 R i
WS ACRREE A A AR AR, X S5 FRAT R 2 g0 P AT
—F, MRS 22 0 1 2 T e R AKX
FEE W AR BE A IE A OE R AR X 7R K
JE2 5 T A IR 5T o AR S TR S OCTE B e
A SR A8 S AS s R 2R PR A Bl A $6 5 O T
FAIEE T X AR ARY | I A2 1 % B B A i1
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i T A 19 285 R J AKX 2 i AL R JE 114 5% )
JEA 2, HNH R E I, Ui IHFE £ BN
2205 R SRR 2 B DTRRAS B I, 3 S5 AR DGR A
TR 43 SEUE A 98 45 R A — & A (19 bR A5,
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PR I 2 ) e ) S B AR i, I i AR ST B
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k23 R 2 X 08 AR A Sy B L A2 1) 52 i R
SRR DNt S N T N Y R G NE 2 & & 5]
N B A e SO R B L X 2B KT B 97 A
MR W R IE I EA . TR R,
JERNEE AR BOGESE , 2 Db GE—k H T 2012 4F
TR T 5B ofe 8 b X 7S B R RN BT DA K
JEFREE , I ARAE TR L oA R Al S A AR AR
R AT 45 BTSSR AT B S () 48 7R S, B e 3k
PR 22 X & SR RO T 2 8 AL R 54 R M2
H WA A R B R A 5]

NS B SCHRAE I 4R S |, ILZRAS & B Z
(] PN T A A S Sy R A i ol 3 () 2 300 o 3
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(EEREL, 2015), 25 ()48 Jay S HCHEE S 2 1Y) b IXC
IRHR , R FRATTHE 52 B v G0 7 A s A0 ] 3 b X e
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Spatial change and influencing factors of population aging
in Shandong Province at the township scale

LI Shaoxing"’, WANG Xianzhi’, JI Xiaole*', ZHANG Ye’
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Abstract: Based on the 2000 and 2010 censuses, this study examined the change of the spatial pattern of
population aging of Shandong Province and its influencing factors by spatial statistical analysis and spatial
econometric model at the township scale. It concluded that population aging is developing rapidly in the
province, but the differences between the towns are very significant. Two types of territories with clear spatial
agglomeration trends are recognized. One type is concentrated near cities and their surrounding areas,
characterized by lower proportion, higher density, higher absolute growth rate, and lower relative growth rate of
elderly population. The other type is towns located in the Jiaodong Peninsula area, the Yellow River Delta area,
Yimeng Mountain area, and the West Shandong area, and mainly featured by higher proportion, lower density,
lower absolute growth rate, and higher relative growth rate of elderly population. In contrast with the previous
studies, we obtained several new findings on the driving forces of population aging in Shandong Province,
reflecting the particular mechanism of change at the township scale. According to the regression results of the
spatial econometric model, the population aging foundation does not have evident influence on the range of
change, although it affects the static pattern in the next period, which means that the process of change is more
complex and uncertain to predict than its spatial distribution. In addition, economic growth has a significantly
negative effect on the spatial evolution of population aging, but the relationship between economic development
level and the static aging level is unnoticeable.

Keywords: population aging; spatial pattern; township scale; spatial econometric model; Shandong Province



