; B TR X
*;"5'*‘@% Arid Land Geography
: - ISSN 1000-6060,CN 65-1103/X

(FRXHBE) ME%E KRB

RH : 2 b S XN Vi A R 5 0K 50 g 43

(= BRBL, BEARAT, SfEE, AR, ARkk

WA 2019-09-27

WM& E R HE:  2020-12-29

g1 kg BRBL, BEARAT, SfEE, AR, Aok, R bEEHLXON DR 4R R S R

NI, TRXHEE
https://kns.cnki.net/kems/detail/65.1103.X.20201228.1754.024.html

@NKitassn

www.cnki.net

WIS ER: EHmBE LIRS, ffk NSRRI 2 DR R HEBUE R BN g0 E R S5
B HEMBAR L E, HEdFRATITF B8 FE TR HEROE e 5 H e fa 4 )
FIRE RN (RIEM S 2R HERRE IR, WTEAE MARE. & BIRTTRS. BEHNC g e F 1
AR 2 HL DU Y CURfh E ) VIR i R P B e 1 o S P S8 Al I 2% 1 AR N 8 e AUAF 4 (il
R ERZEB) AN T AR BEAE Y A RAE s 2 ARWE TR A B . Bl RSBl 77 &g
BB TSCSR R, AR ARANGGAT 9 S AR BUT s R fF N 2 LA R 5 [ A R A5 T i
AR BOARDRE,  IEB OIS —HIVETE 5507 f759 . 807, A0, doE thE A ROt ERRESS
N ERF T ERRI A BRI, SR ERG— 25, AMRBSOLSCEH | 1E# . HUA AR R A,
FURTEE T g A HEAT > B0 IE

HREEIN : AU TR EE I S (R E2EARIIT] OsfioO) By aEHARAREL, £ (FE
FARWIH (MZRREO) ARG & LA 5 405 T N 7 — B R i, LR BRI RO 30, A2 BRI
AR BT HI AR SO AT E R . HERROE RS . BN RE R . B (o B AR (RIZRRO) A2 B 5l
R H L SR TR 28 3 4 0 ) (ISSN 2096-4188, CN 11-6037/Z), it AR 29 W T AT 285 i b X 4%
RSN IE 2 AR



2020-12-29 14:19:07
https://kns.cnki.net/kcms/detail/65.1103.x.20201228.1754.024.htm

HEmEmX A O RS sh 2t

WREL, BEARHT* S, AR, Rk
(BRPGITYE R A B A2 Skl B, BRI PE% 710119

WE: HT 2005 4£H1 2015 45 N DR, SHURARTREL ML dr b BRI 28 55 71, 5T
S [ b 2RSS 3 v SR XN VUS4 I R 5 3 2 ek =, 4R 288 e v S e XN T 4 0K 30
NEFENIE, GREW: (D FhmEhX B RSP TEBER T AN DR E bl s, #
— RN R R ZE . (20 B b T X (9 N V4 I G A X S~ —h 2 vl R
BTG “Rb—shED B, O X ORiD ANDER, d4gHX (B) ARk, (3) &3
RIBAKFZEZFA 2 RBATVERONE LR Eh X N DR R SRR FEFR . Mgl i
F BN T KFIREN, SHIRTTZ5A R B8 I R i S BN US4 s 2R 7T )= 3 A4
BUANEH -2 T b T s R I, BB 3 AT AN 35 3 B0 B = B A

KERIA: Al N VERE SR MBI A R

20 40 60 FFARBIR, At Br S ZAFM, P Aokl L 1 E AN R
W, @A R B, e [ 2 A 0TRR/E 1961—1983 4 Ak 25.6 75, &
FELBTE 1990 5 KRBT HIF, TASNE, FrEaERE 15%. A A rik
A5 I ZIT A BE N TR SR 2 AR SRR, “ [E BRI s Ai k2% 7 (SCIRND MO IS £
JE5E SCT S, RO FBOR T 1 73N s RIIX, L aitE el e st i, A
PNk HAF St (07 2 a LLERL AT FER T, 785 38 Uie e S A 3 209 A BkAl 24,
Tl ARPO), AR S XA 2R i A 2 3 SCR TR AE 0T, W 4iidnk 7 22 1 i A\ BEAS /2 190,
LI BUBHLIANE b5 2 B R xhitt, PEO7 FRI SR T B “ SRR 7 Oy EE T
B2 BB A e L ARAT W B AN A S 5 SR o T A [

e [ 233 T [RURE L T N e B 01, (2 A LTI, sk 5 A0
TRBG IS0, 2014 SEFNAFHE T PRI TR " (SCRNC) , 4k
TS S T J7 T B M SHIERIE 7T . AEBRTT T, Rl BfRil. FhAREH, 5Kk RAGAE T
TE VG 7 T S PR P A g T e R Wi ) RO RESE BT 120, Sl Ak
TEHT T IR A A T VA P, ISR N R S SHIEWT FUBE T A . SEERR I L
VA3 T WAL T 7 S SR PN 10 3 28 0 2 W Wi ik g B R ARG JR 122, B B 0 e B 4 08
BB BT EREPIM G T 5 PO . TR AE ORI 2000 £ 5 2010 N S AL
PER T A EAAAE 180 ANHAEN DBCRANE ERRARAIN T, A B Pl B B

R E R 2019-00-27;  BITHHI:  2020-06-02

EEWA: MK EAHKITE (2018YFD1100101) ;3 FE K BHE RGN T/EL I (2014FY210100)

YEE A B (1994 , B, WiL#FFEAE, MWFIRT S XIUE R J7 MW AL, E-mail:785556137@qq.com
BWAEE: R (1965 , B, 4, LA TIE, MWERNT L SR T HE 2 5. E-mail: xuedg@snnu.edu.cn


User
高亮

User
高亮


R Tz o A A AR FE PR R R o W R W S Tk — S0 R B IR, R L b3k 180 AMUie4d
AT SO%I T AATE T & E ) . BT E A T E R (K= BR=AA0
AR ARG X P2 AT 7T, R Ae R, R VR R ROV R 1 )1
XBUAT RSB FE, T T P 0 X O AR R b

T, WA R-2UFE NSRRI, XK e AT K 7 H X R N B E)
“HLAEARTE K B3 bR o — R R SR . KR4S TN G A W AR Tk [X B
JE0 R AR T T3k 2s, 1R 7 A P XN USRI R . BTl SCER IR RS
] e 7 2 v SR A DA T XA, A M e N VB SR S T R e, 0 B v S DX WA R
WBAT I Ik ey o ¥2 48 -2 BF AL S o vm R iy RO 4 SR R 2=, 70 A A
ISR P T S R R A, = ) R R IR X AP ROBE SR T e 5, R Ay o v iR
N VSO 3 T (R R T 5 (8 AT AR SC L SR AL B 0 305
| HIFERESHRGE
1.1 RXER S HEKIR

e (ot R X 5 A VA PRI RN (2010—2030 48) ) Vi, VEHL 45 Mg ATE
FICA 316 MEBATBUR TN S R R I T X BA 96, MIE— N EAATBUR IO
(E D o A7BUIXRIBL 2015 44250, 2005 FEAHCH -2 5 HUR I 2 ] 2015 47 BU0 IR
TEEATIEIE. SBATECA TR S 40 MR TA 4 A HIG MR 1L DEEET . BIUTEER T
BE 2 AHEX, 10 MERE, 26 MEH. 17 DL 1T AKIX, PLE 220 D—ficis

SCHEAE N TR SR 3 b T X T 7 48 (14 2006 4F 5 2016 R GE R4 H R4 2015
EEAANCHIERE T CHRRBES 2016) , WHEHEBXAX (H) 2005 FHEAND
Bl (NS G SE 2006) AR N D] &R 60 & LA E AN EEERIE T
2015 fF 1% N DHREEER ST, AOCE TR R B &4 () Gita%.



\

TE: T R M2 B SR AR A IR 55 0t R R 67 5 D9 GS(2016)2888 S IARAEMLIEIIE, REIEE M.
E1 BXSRAMEXA
Fig.1 Geographical location of the Loess Plateau
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Fig. 2 Shrinkage map of prefecture-level cities (a) and county-level (b) units on the Loess Plateau
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Tab. 1 Shrinkage of population in counties
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Fig. 3 LISA map of shrinkage index on the Loess Plateau
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Tab.3 Population shrinkage type of Loess Plateau
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Tab. 4 Pearson of social-economic factors on the Loess Plateau

X1 X2 X3 X4 X5 Xe
MR AL 0.421 0.620  -0.413 -0.327 0.563  -0.361
P1E 0.004 0.000 0.005  0.023  0.000 0.015
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Tab. 5 Mean and Standard Deviation of social-economic factors of different shrinking types on the Loess Plateau
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WE IR Sl it 22 WE P2 WE i 2
X, 4823921 34 547.72 28 110.90 13 236.94 61978.67 4252552 41 528.00 17 943.86
X, 48.762 28.38 24.820 13.77 54.699 25.20 57.589 31.29
X; 2.767 0.43 3.050 0.45 2.704 0.37 2.652 0.41
X, -1.923 19.19 9.741 21.60 -6.498 15.29 -3.504 19.23
Xs 53.917 15.98 40.456 7.47 60.284 16.39 53.986 13.52

Xe 13.994 2.26 15.430 225 13.992 1.74 12.894 2.37
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Fig. 4 Weights of factors of different shrinkage types on the Loess Plateau
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Tab.6 Interactive detection results of the three types

A8 H. T EHARMEER (g {4

A B c®
X1NX; 0.3691% 0.4925% 0.8526"
X1NX; 0.3803% 0.5966" 0.8168*
X1NXy 0.9259% 0.5019% 0.9096*
X1NXs 0.4908" 0.5602% 0.5084%
X1NXe 0.3365% 0.5775% 0.9407*

XoNX3 0.3805% 0.5041% 0.4496"
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X2Nxa 0.9104* 0.4346" 0.9343%

XoNXs 0.4694% 0.5552% 0.4261%
XoNXe 0.4719% 0.3755% 0.9394%
X3NXs 0.4366% 0.4042% 0.3419%
X3NXs 0.5104% 0.7871% 0.7832%
X3NXe 0.4559% 0.4630% 0.4018%
XaNXs 0.9262% 0.5353% 0.9159%
XaNXe 0.9264% 0.2230% 0.3867%
X5NXe 0.4696" 0.5394% 0.9254%
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Analysis of population shrinking pattern and driving force
in the Loess Plateau region
CHEN Qi, XUE Dongqian*, MA Beibei, DAI Lanhai, SONG Yongyong
(School of Geography and Tourism, Shaanxi Normal University, Xi‘an 710119, China)
Abstract: Since the execution of the Strategy of West China Development, the social and
economic development of the Loess Plateau has entered a stage of accelerated development.
Regional unbalanced development has induced population migration, which has triggered a new
phenomenon of population shrinkage in the western region. Based on the resident population data
in 2005 and 2015, population shrinkage index, geostatistical analysis, and geographic detectors
were used to study the phenomenon of population shrinkage and regional differentiation in the
Loess Plateau at prefecture-level cities and county scales. Based on two geographic scales, 45
prefecture-level cities in the Loess Plateau are divided into prefecture-level city shrinkage types,
prefecture-level city partial shrinkage types, and prefecture-level city growth types, revealing the
differences and mechanisms of population shrinkage driving forces in the Loess Plateau. Explore
the driving factors of shrinkage of prefecture-level cities on the Loess Plateau from a socio-
economic perspective, analyze the universality and specificity of population shrinkage, and enrich
the research on mesoscale urban shrinkage in less developed regions in China, and related plans
provide theoretical support. The results show that: (1) The population shrinkage in the Loess
Plateau region is universal, and the proportion of population shrinkage is higher under county-level
and prefecture-level administrative units. The shrinkage ratio of county-level administrative units
was 34.49%, and the shrinkage ratio of prefecture-level administrative units was 22.22%. There is
a bias in identifying a shrinking population at a single geographic scale, and the proportion of
prefecture-level cities with at least one shrinking county-level unit accounts for 68.89% of all
prefecture-level cities. At the prefecture-level city level, all provincial capital cities are shrinking,
and the general prefecture-level cities have a high shrinkage ratio. At the county level, the
municipal districts, county-level cities, and autonomous counties have a low shrinkage ratio. The
number of general counties with shrinking population is 90, accounting for the total Shrinking
82.57% of county-level units.(2) The population shrinkage phenomenon in the Loess Plateau
region conforms to the "core-periphery" model at the regional-provincial-prefecture-level scale.
The core area (cities) population is concentrated, and the marginal areas (counties) are losing
population. The Guanzhong Plain and Ningxia Plain have become the core areas of population
concentration, and the Liupan Mountain District has become the concentrated population loss area;
the provincial capital cities have stronger population concentration capabilities, and ordinary
prefecture-level cities have the characteristics of population shrinkage. Specific to the prefecture-
level cities, the population will be concentrated in the municipal districts, and the population of
peripheral counties will be lost. (3) Differences in economic development levels and imbalances
in urban and rural development have become the main incentives for population agglomeration and
loss in the Loess Plateau. The contraction type of prefecture-level cities is mainly driven by the
level of urbanization and industrialization, which is the population shrinkage caused by insufficient



comprehensive development capacity of cities; the local contraction type of prefecture-level cities
is in a period of rapid social-economic development, and uneven distribution of internal factors
leads to internal partial shrink. Under the need of coordinated regional development, coordinating
the resource allocation of different types of prefecture-level cities and ensuring relatively fair
society are issues that governments and planners reflect on and pay attention to.

Key Words: population shrinkage; population density; spatial pattern; geographic detectors;

the Loess Plateau



