4354 45 614 2
20244 11 A

ok ok R o R

Journal of Huazhong Agricultural University

Vol.43 No.6
Nov. 2024 ,39~52

RS, A s i E SRS R N EOCi ) 23 (80 U000 B SR AL « T RESR R BE R RITFE [T]. A rhfell R4t , 2024, 43(6) : 39-52.

DOI:10.13300/j.cnki.hnlkxb.2024.06.005

R E &8 2 A O 4s a9 = B3 3 A XA H -
ETHRRENTHR

MESR,EEE

EPHBEKRFAEFTEFRR, R R430074

mE

SrMT LI S it DX e s (AR SR 22 S R MR TR 3R, Sy il e S M O 2R AR R v A 24

FHARBESCUEAR G L2 B8 5 o R e B A A s B a5 B BRI 2 23 3N 1 23 A1 088 Land Scan 28 HLAA s BEAF
S, B HE N DA TR EER TR , AR R GEPEAE I 2000—2020 4R35 [ A A 5 B A 7E SR KU B AN
F R S ARG 00, I 4t 70Ar 4z 5 2 847 A ELIEE Bl A s RN i B9 28 1) o A o 45 5R  <i
A BERAE T A o DU DX B LU WA O T AR B I R 2 WA . e BRI, £
TN T WSCAR BRGS0 7 A 2 10 M s 2 S5 P T B T A 22 SR DX ) 2 (RIS SR AR, AN () A BB IX A 28 7 g L
() S B 22 S Ab g N Wi ek o BLIE /K P (UR) BRIk 557K 7 (EDU) ARV HLRAL 7K (ARG ) 2 FE [
LIRS R N IR f S Y 3R N R o SCEAR R T, 20 M55 KRR A YA K- (9 20 VR Ak

8 o

A 2RI YR SRR s MR

RESES TUIS2S5  XHEMHFEE A

TR E IR 2 S50 A s A o | W A AR
JER, AN R AR D R S Ak T e R 55
il 4R T . #2023 4R, B R R D 3k f
LK 66.16 0, PE B AL A Tl Ak i FREKZ) 1 3%
[ £ b b 1y B R AR AL, FE UL R v, IR & 25 BE AN
LN S PNEP PN T o 4 NNl
W A [T 5K T SR BT R T 2 R A ] i — 20 i
SRR RRR . BUEBR, 2015—2023 4F £ A A
FAg s KR e E DMK 25 a, 1995 4F LU
H, &R B0 29 3.7 42, R A T b
R RT3, (B3 A O 2 AR e An
5 FH b 05 ) T TR T AN X R S B A ik b 3
WS MO B IN B 5 S R AL A HOC R
PG, 2024 4F rh Je — 5 SCARHR 1, ROk I £ R
AP EARE N AR AR E , $2 0 IE N S RN AR
fea s A b A R el 54 A R R S5 L E

7 2 3 A A 15 bl 1 R R i = G —

Wik H 4. 2024-06-16

XEHE  1000-2421(2024)06-0039-14

ARk KL, A AR 7™ B A PR DR CM T B SR
(& FHR % B A8 g (2023 4F ) )48 1, 28 i R
e A58 196 A7 A 2 B g 2 M A BRI AR A
PERGEALE R BS  HERER. 2T
AT AT R Z A e R e N TS T
LN S DN RE 527 WP SR TIE ) NI B |
o 11 0 A Y AT VR s S 2 o =i D E e 1 S
7l LA A PREE RAF B T BE S SN i
A N BERE NS 3, 22 R e PR O B 5 5 114 B
B o3 TC T B i PR A, R A A A AR AT
S YA A B AU S A AR 1 Ty
FREIEN SR AT 3% 5 7 Sk
ST 4 20 B R 5 9 B A T A R P
Z RPN VEAY o SRR /K o B R T T
SR FH b T e PR 456 19 [) 1, 281X 5 ARk SR et a8 3t
N A B, A B ARAIOM T i ik 2 FH M 235 4 e
R 3 AN S R v R S R R AT A
DX, i3 8 DX o A P s A R RO LA SE A il

HATH . FHE AR E 4T H (42371424,;42001334) 5 W64 H R F: 3455 H (2023AFB630)

{i] F#) , E-mail : baihualin2013@163.com
WASVES A 252  E-mail: 1512265596@qq.com



40 LRI I NI <3 4

943 %

% —RAk, — SR SR B B A KR B K
R A A3 B 180 8 v 1) J 70 AT 4 DX, 3 6 il
X1 & MR AR R AR TR G A8 0y, R
PAE A TR B, T 5 R B R FE L IX
SR 1 E B A3 A 2 T Sl S A 4 i e A e LA AT
W PR, A2 Ta)FIRR BE L R 5 H I 2 & A JR) i
45 , B RS R G0 bS5 R, R BUR A FRIL I &
PN BB IR IR S fl G & R S B H A
.

SRR R — N E s D2 IS, H 2
KT & Fhllcde iR Ak sh B4 K EF9E . P57
KIKERIEL DI E e S AT H SR
4 4R I A ESCAPE 245 58 SOl K38 K
W1 —AC ) AT S 08 3t X, 4 ) 35
Wi £ R R Z /0 20 4F N RS R s IX B [
27 R IS F 5000 T 4 A A R AR IR T
W 4 U L A B I AE 5 bk 6 L (B X & Al
RGNS 5 B IR SRR . xR
YRR N T A4 8 28 oh 3T 2 i 2 S S, s Sl
25 Ry FLA ST Ak s 48 A R ) DRSS R S T B
LB T 55 8 s R BE BRI RS

FE S R4 R B b, H T R TR S —
W, FEEPFAOSEM 2N, SR AORK
VER & R4 9 AR RAE , T2 @ A 028 fb itk
RN, BRI N DR b Fe B w3
N HHE . AR SEESE 7 ik 35 IR F 25 AR LA, A
KR N 28 O AE R £ R IR D R B A
SRR E o M DR GDIR B R . B
W 2 AN 5] R it S 20 iR M S
DAL EEZ PRSI RR N £ RIS, SR, 250
AT s C 3 e ad A v B A R 2R GE R e
BNV E TS L E R (PR DAL < i)
FAR B rp . 2 Ta) 4R T b RO
AEXT 30T N5 B4R R 7 1 £ b 25 (] K B YR 48 7, Jik
TR N2 [ T AR 257 AL Gk
T LA s X LA S Bk S B i 4 17 1 3R A F Y R
Z AR 25 MR , IR 2 RPN - 1R 9 3
BRR AN KL — T S MR RS
Mz (B o3 Ak R AR Ak . S B2 ]2 i DA X F 8%
23 (], 78 F HoG < N HE R 28 (R R AR WA O AFAE , Fh 52
S 25 ] P9 P9 IR AR A R O 25 A\ ) b B R 5 A 1 2
3TN T U MR g Sl 2 o 50 R BE & PO

] A A2 3 3 OGS R VAR 14 43 A 4

Fro BRI b, 28 2 4 0k B4 B2 1 A L
2 MR FE N F IR B0 4 3 A7 TR AH NS AATEBOR
25, b EER Y R X
ARG I o SO, 24 AT N B SUR B & Sk
PRI R AN G A1) BRBh N b, F AR SR
S Rl A B R QAT R R M
WA 2 N T TS £ A3 R 4 T /D AR
TIXE T WA SR A T3S Bk 25
S A R A AN - A FI E2 87 o N 2
X S MR A EREM . SR AT
RIVEIAR R R BELE ALl & Rl 424 T A
F1SERE , JERl AL PR s Y AN JE IR 55 HE 25 1
RIS kN 4 A E B ), SR R IR B
TR S 2 JRbR 0 T 2 ) & Al 4

H A AH 5 © 2 0P — o dE 8 (EATS A7 4 4
FrAh Al . — i, K28 S N AR e
AR ZOW R b FHGE s 2R AT X SR A
e N A LS R S R N R B A L,
il = 25 [A] BT N 5 B R 40 3500 R AE TR SRR 1 .
—J7 M BT AR RGN R 2 ARAE S —HESE T i
TTRA RGN 5T 1Y 2220 | 4% b DXCBIF 5 1) BsF () T
BOPE s AN — |, P8O DL B b, TG TR vE 4
T H 5 7 T ] A A A AR 2 [ 3 1 428 g ) ol R A
i 4, LA S TR W 3 T3 B

AT T —A 3 T EEH L 9 T iESe
T HC A (] 3 R PN 1 B AT BB ST A Sk A O B 5%
S GE I E BT T THT £ MU B R bR
PR 28 LIRS £ R N T FR 6 45 10 7 5 2 A ) i 7R
AR 2 O & R DL . B 7R A B e TR 1=
Y S SR AR E L TRANE A SR IR G T AR
ZREERIR S A IFTHE T F BN A 2, B 4
b 7 A A SN T 00 4 R A ) b R 2 Sk O
L3 B 0T BB H BN TR B A T
SRR AL B2 () 2 T A SR AR AR
1 #MRIERE
1.1 HIRBBRALIE

A 5 35 6 v [ K i i TR N 1 2 847 A~ L gAY
B XA Ry FEAR AT 5% BT, (HL PR BSCHE 50 2 1k Il A, R
oA 25 5 TR 5 1 DX PR IR X R R AR R H R XD
FRoy BRG BIR B o (0 23 [ 8500 B8 A 45 - T
16 IR BT 1 4R % Y5 A v o . 11 R 45 D99 i o (%145
S GS(2019) 1822 5 (1A b v Hhy I il VE , 47 B X Ik A4k



4 6 3

A 2 P B S R F e 023 AU S RS BL - 5 T BEH U RS 41

Bt A R 58 35 A b 2R R R G M (http: //www.
ngee.cn) FREL . A 15 BE A& X808 SR U5 T 35 AR AR
U [l ¢ 92 95 % (ORNL) # #E  LandScan 2Bk A 11 3]
G 43 B B 2 (https: //landscan. ornl. gov/land-
scan-datasets) , LandScan £ i £ i 8% | GIS FIZ: 3%
Fhos 2B IR 8 H 2 L9 D7 0K Bf 43 BC 28 A%
§oo, & B AT AES AT SR N B S G A gk
Pt s [ Ay R Ol 1 km, e SR LGB0 G
BRI ME B A T A RS AL D B 4R | &
HEBLY Land Scan ££ 25 DR 240 B AL 11522 7 T 2 0
TG, LA ) T4 7 38T A DX T B SR SR N
BB B AR Ak, 78 L DRI 112 B 1l X P RE G
T H AR 4217, 3 T I 545 2000—2020 4F (19 A\ I
R . bR S DA YR T R A e BT U
IREE R 22 B0 o (http: //www.resde.cn) |, % 5088
ERTE W b — 9 o3 25T iF — 20400 43 Ry Bl B (i
A M) AR i RS (AR 15 b ) R At i 1
FH ML B, A58 B AR B T B A 5 AR i) el i FH
B S B BE T IR A A R B AR b i H b
Mz A A5 B J3bh, o T AR A m A 0 4
i KAk 2 5l R R AR 5 I E A
BEGE AR S ) b R T G A7 48 ) v B A O B 908
P, EPF BB R R, EEE R BRI R RE
W LR A UL S R L X A AE 25 2250 AR AR 1IE | B0
Pefit— AW 2 BN s S AESR . 55 9h
B SOBOE Se M FN AT LR A B TRATIE TR
1 S oy B R DX LA, DL IR 3 A 5 3 B 5
Xl P 23 28 BEIR 0 Y R A A5 T <

TEE Wi " B, 2% ESCAPE BUR i
AR IE AR TR s N N 122 5y, £ R lcAn
G SR FACBR A B MR 2 . 2 AT
MW EZERNELLNMMNE 2%, AR
KA W S R TR T At 2 (IR 45 5 I Y A
5, 2 2 AT EZE U I 4E . LandScan A H
B PR FH i HE B R G R R B XA B A
18 50 A5RS04 BRORD A% B8, B o B A
PE,ZRA BT 5 2556 sh gl 2838 45 28 AH ¢
923 e A% J5 17 A LandScan A F1ECHE EAE AR 51
Z R s B B FERIR S X T8 7R & Rl 5 3
ELA 0 1 i R ) RN B A S AN

TEXT N 11 %5 B2 M A& B30 24700 20 Ak B0 JE i
I @3 F 2000 45 F1 2020 47 4 b ) F B , B2 B
W) — B TE R AR R T b K 5% 5 30 m X

30 m M , FERE A i B A B e T B R
Q¥ A F) T B 55 HH Hb A5 B2 T 2000—2020 41 £ 1
LandScan A FUHH& £ B2 3547 &0, 38 5 ArcGIS
E AR 2 A TR A5 B R A O 0 Y 4 N 1 %
Bl O — it b E RS PTE 55 < i i
YN OB A5 B R AR T R e B e i A
AR 21 0 R A B 21 N DR EE
1B 1 AR fb R SR SR A b T RS A U 4 A . e
Je B AR i B PR B A B A AT T R B B S
PN BEH R B9 2w 9 BE . ARG AU
4311 2000—2020 4F 4 ZAFTE Y 766 325 4™ & R s B
e, WA B A 33K B[] A 3 1 87 2 i BB, T ]
16T R BREAAAE i D3 A BES A AT ) T 22 M
A3 N H A Ak ik A S 1% 50 (] A B R s e A b
FFIE
1.2 MRFA*

D)W B sskab U B e gn i e o SR HER K st
FF NN 2 B AR AR R PR AR A, a8 1 St
N E B[R] Ak 38 A T B B e RUBE 1 A 1T i s ) AR
AR T I ARk 6, i SCHC A XS0 4 5 5, i SAmbR R
Ffe/ N R, AR

n;ix,* Zizx,

K:&mpe : == (1)

n

(%)

KD KN 5 EER IR 0
TFFEIHE], AR FE 0 21 a0, R AR ROARAT R A
FU3REE . RSN O 2% e gk, #7 K<<O NI 3%
2 XS T S ke 3, B S B4 RS, LK Y
2t 0 AR, 10 B2 XN T s i 1 R ™
A Uy5hi B S S BN B I X VR 4
1T LA 3kt B B50H0 1) A it (L XT3 A 45 SR A 5 i, DA
0 i WA 4 RE R ) B SR IO e IR 437 B
BV A BESR I AR 48 5000 R i BN 4 X (— 1.01<<
K<0); AR X (—3.51<<K<<—1.01) ; & & Ukt 4
X (—2 364.5<K<—3.51),

Ay RE VA T & EL sl R T Y 4 Ry Wi e R A T
DN L2 P ) 4 0 RS o B e o B S A i
FERERUAE T o PRt XoF il A BRE B e BT AR AS SR R
3T, 40 ) SR BB B 08T Wi i B B i i A
PP B Kygean » 22 FE AN

KMW:E(K,X(‘%\) (2)

i=1

H(2) 2 Kiygean N2 S AUMALF- 3 KfE, K,




42 LRI I NI <3 4

943 %

Rz BBRTT A AR R R RSB KA, a8
RS I RM R RSB T, C iz BT &
Fof Ja PR S BREHR Fr)  TET A

2) UM Ry o SRR SR S48 K/ N AR R
) f) oW 22 R AE 25 (8] b A HES , S W46 BB 0% &
W WS R AR B, WL 25 0 2 b i s [ T R
fiE o W4 BE B 5T 22 Z2 0, S R I AC 4 568 B 1) 25 [
ATFRRAE , R SOUAR R 3B 7 3 3 B AR B IR R TR A
e £ b MR s & R B b 1 S R S 53
() 5 B PE o SEUAE SR 43 A1 43 R BEBR KT (28 KR
FFM K 342 W0, AT 5% 348 45 48 B3 S 1 71
(CA) B He £ 2 (NP) 1 BE S i (5 500 1 A EE 4]
(PLAND) 34~ 5t W6 Honk BB 2 Al 4 214 FH b 3F
PRSI o 20 3047 T IR BE e 5 LU ) e
BRI, A A% DX A 4 B e i AU s SR A |
AR (3)RAFIZ XA Y o

A
Y—a (3)

K YIRAE CLWHE, A, 05 i A HI
IR A A e B (B K<20) i J RS B
SR, Coy Wiz B o0 AR i R AT B e i ALY
SR ARSI A AR i R A A A B R R
SUBEHR B L ) 45 S0 W [ 2 847 A Bl Py
SRR R EE o5 BRI BB S ) P i A e
ek o PR, A9 B B S R U 4 R 4R BN
PR A A

)R M2 s 43 B . R 45 Moran’ s [
TR TR ) B 5 P B s 40 7K S 2 5 A A 2 ) B,
T A B IR 9 23 (AR 1 SR F R Mo-
ran’ s 1 B EL 0048 7K w8 R A 2R 48 1 ELAR IX.
I, W S TR S B . Getis-Ord G T 481
SR X RGNS o, R R [ B R S R 4 K
Vs RIS, mzsEl HAESe . TR E RS
e i 4 Jry 25 6] 19 AHOC R BT, 3 A IX B AR i 25
[F) S I0C o R () 2 S R B o TR K 3R BT 9% IX 35
23 () [ R G 1 A, 1 /N D) R 7R DX S A 4 i 5
147 () s it g, = (4) B

n EEW:./(I,*JEXI].—J;)
I=— AT _
2&7ﬁ2 ZZW”
RS . SEH R EAR(LISA) T
AR ) FLAFOGRO B . ST AR
SR, DA IR 4 5 BT e 2

(4)

] [ HH 5 2880, HI W 45 00 50 BT 5 BIr &R T 58 BR T Y
2 G R AR,

2 Ww(Ifif)
Li=(z—2)7 (5)
2w x)

KD~ it B, BT B AT
ROk s 25 i A ELEUR T N R TR AR o G s 2
A EL A BT PSR TR L s S IR ST EL i
A AR A LU IR W, s (] AR FE A R

4) RSB PRIE o PFPR00 51 B
PRI A5 B9 e 32 28R, E 2 ARSI i IR 2
F18 25 18] e Jo P ARAR [] DR %o L S 4 R 28 4 ) 4 S
Ph RO i BRI LR/ g fELA 3 AR g (ER /AT
B AT X S R R AR REAS F BT T 2L
H3l 2 il py £ 1, A (6) s .

h=1

25 Nioi (6)
No*
K (6)H g ST X & MW s g R 15
R R % BH 2 [ S o s, DR s i) R R R S L2
S IEE N, o) 43 S50 A A X 3k N ) B e 8 s
D72 3h=1,2,3"-,

2 FHRE5HMH

2.1 ETFpisHn i dE i #in 5l

FET 2000—2020 AR RS2 A7 7F 1 HE 1 H Ml 38 5
Wi i BTS2 SR AT SR B RS A e A
ok s 18 P M, 2 BRUSE 0L A e 8 BBE B AL (CA) (BiE
Yl (NP) 5 8EH R AR 4 e (PLAND) % B 4%
HIT S P URZE 04T 25 (B 3 A, 1 — 254 B B 3
SRR 4 M H B B SRR . WNBEERZ IO B
2000—2020 4F- , FFLL A7 18 1Y AR 8L i I b BE B ST
766 325 CRE IR A ), BUEIAUN 96 254.29 km*, H
WA 352 720 RS BB S IR S A R A W
BEHe B AR A 44 088.89 km?, H: i 4 B B B
R 46 %6, Wi BEHL T BRUEL 7 H R 45.8 %0, 2 B YR 4
MR HIRE SRz KA.

F T 2 A AT i — R0 4 R S TR P 3
G0 Wi 4 B B S )« TR R b R AR R S B A
117 5724 B2 B 4 Ja RSB 117 576 4. % B
SR 75 R BEHOE B H T FRURN BB (] B i, BEAC AL M
SR A AST Ji R s A 2 () A A R AE 0 il i AreGIS ¢
A P A F B R B R e S A T BEFE R (NP)

g=1—



4 6 3

fpg s 45 P E BSRS89 2s [ S RS ET BREER RUEE R B E 43

R FE AT, BT 1 AR I 10 K A T e B 45 2R
D SAGEG, T 3 JEC A i IR B (25 1] 2R
RO, FRANPE 1R . B 1R, AR s R
A R B A W A A s ] 0 S R AR AT
H 2R T DY 4 2 DA R, WO SRR R 2 4R Hh Al T
WIS AR , LASHE TR0 7 Jol g (RS v fe oy (35

R s R T 2 by R, B A
FTAEAE ARAL AR M X (B 1A, Fih DI 2R M X 22
B KL TIIR i 23  t X d M AR 2R, 3 AME
ST AR KA CH & AR LT AR
RAEWAT/NERISE R . AN o R R A T
WG £ P AT 23 A, AT A e A, 7E T
BRI S5 ZRUE R N e AT
TR, ARV IRA 22 vt M AT o B e
JEOP A X o F B s I R A O R
RO A T WM AR AR L RAE AR AR X

(B 1B) , 775 bR 228 TLT5R T Rg 10 45 AT DR
Rl AR AR T A AR B IR 5 05 A2 8ol 1 4
AE 752 e R A B X R PR A i B
BEVAZ O W1 8, 5 50 3 A v B A4 T B Y 23 AT
FAAERR B — 2, 32 28 rp AR T R, 7 KT
R AT A R AT O s (B 1C) o B
JAFEAR MR g LR 228 VLI 1B A4 1y X
I P WA e R SAT AR B AR X v T X 2
BTk B4 Oy, A A

IREE R W], [ i A i R R A
PRI E | =S AN L B A LTI =Y N B
ARFBSEUT T T X, 3 R W B 257 A K e, 3t
BOR KRR A BT, 2 A5 S vl A 10 g 4
b T B YRR, 25T R IR R i R SR S
[ERSE S AR SR N e L IS & PN 3
U NN AN 1 i S RN R e ool

A4S Mild shrinkage ; B. 7P Y45 Moderate shrinkage ; C. #5 B IL4H Severely contracted.
Bl £EERRINBHERNEEZZEZETH
Fig.1 Spatial distribution of shrinking rural number kernel densities at all levels in the country
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Table 1 Identification results of shrinking counties
in rural China from 2000 to 2020
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Fig.5 National map of county-level rural shrinkage areas
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Fig.6 Spatial distribution(A) and
spatial lacal clustering(B) of rural shrinkage

Getis-Ord G* in China’ s counties
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Table 2 Shrinkage patch area zoning statistics for major county administrative units

SiH Tem SRERES ] By ’ mifla ] e
Autonomous county  County-level city District County
#i: Quantity 117 388 973 1312
B2 I 4 BEH /hm? Mild shrinking patch 174.05 975.52 436.11 751.77
R4 BE SR /hm® Moderate shrinking patch 197.35 655.28 235.15 521.63
4R B /hm? Severe shrinking patch 300.69 496.20 185.26 481.96
Y BEL /hm?® Shrinking patch 672.09 2127.00 856.53 1755.38
JABEH/hm? Total patches 1225.71 4779.08 2439.35 3591.92
W e BEHR T B L/ % Percentage of shrinking patch area 54.8 44.5 35.1 48.9
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Table 3 Comparison of mean K, values among major county-level administrative regions

E QAT EUX R

o~ Bkt FHME i f/ME RRME ST L
Types of county-level . . o .. . . .
. . . Quantity Average Standard deviation Minimum Maximum  Average shrinkage ratio

administrative regions

HiAE Autonomous county 117 1.008 41.519 —320.894 277.851 44.196

B2 County-level city 388 0.917 19.536 —196.171 149.161 40.608

%X District 973 10.530 42.485 —385.805 371.219 32.847

L County 1312 —1.144 14.247 —150.460 72.563 41.114
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Table 4 Selection of detection indicators
TN s AE AR T AR
Criterion Measure dimension Index factor Indicator symbol
HTE AR A 5L 1 o L
Topograph?c fuctuation I3 BAEHIIE AR B Average topographic relief by county TER
MR A K FEON BRI T A P AR H/ (kg/hm?) Grain production per hectare of FOOD
9K 1K fi7 Grain production level cultivated land o
Natural location [ 37 4 f: Sl f A0 b 45 B RO B S /km Distance from the county seat to the DIS
Location condition nearest prefecture-level administrative center :
A GDP i XA = BE S FAE N D2 L/ (O6/ ) Ratio of regional GDP to resi- RGDP
GDP per capita dent population !
7L 25 8 K S = INE & GDP A9 L E Proportion of value-added from the sec- IND
Industrial structure level ondary and tertiary industries in GDP ‘
LB AL KT o . .
23 LA X 10" W) Total f Itural machi ARG
2% !ﬁl% Agricultural mechanization level RHPURE ) 1 /( ) Total power of agricultural machinery
Economic factor
AR AT AT 7 B AT L ECA /IC Per capita disposable income of rural resi- NG
Rural income level dents )
WAL K- Urbanization level R T/ BT Urban resident population/total population UR
B MRS5S NPT o
A H&.% k¥ . H/NEFERE A B0 Number of students in primary and secondary schools EDU
HomE Educational service level
Social factor P e
IR AT EEBE A= BE R A L Number of beds in hospitals and health centers MED

Medical service level
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Fig.7 Heatmap of the interaction of rural

shrinkage drivers
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Patch-scale measurement based spatial identification and
driving mechanism of population shrinkage in rural
areas within counties in China

HE Qingsong, ZHA Yingying

College of Public Administration, Huazhong University of Science and Technology, Wuhan 430074, China

Abstract The differences in spatial patterns of population shrinkage in rural areas within counties and
their influencing factors were analyzed to provide empirical evidence and scientific guidance for analyzing the
relationship between population and land in rural areas within counties and promoting efficient and intensive
use of resources. The precise geographic data including residential patches of rural settlements and Land-
Scan - a high-resolution population distribution dataset- were used to innovatively construct a population
shrinkage index. This index was used systematically to detect the dynamic changes in population density of
rural areas in China at the patch scale from 2000 to 2020. The spatial patterns of population shrinkage in ru-
ral areas across 2 847 counties in China was comprehensively analyzed. The results showed that patches of
population shrinkage were prominently concentrated in the Huaihe River Basin, with mild shrinkage mainly
observed in rural areas in the western region and severe shrinkage in rural areas along the eastern coast.
The population shrinkage in rural areas within counties had significant regional differences, forming a spa-
tial pattern of “two belts and multiple agglomerations”. Counties (cities) with different administrative divi-
sions exhibited differentiated characteristics of population shrinkage. Urbanization (UR) , education service
(EDU), and agricultural mechanization (ARG ) were the three pivotal factors affecting the internal popula-
tion shrinkage in rural areas within counties in China. The interplay between educational service and rural in-
come had the strongest explanatory power.It will provide a robust empirical foundation and scientific direc-
tion for dissecting the population -land nexus within counties, refining the plans for rural settlement, and
advocating for the efficient, intensive utilization of resources.

Keywords rural shrinkage ; patch scale; spatial pattern; geodetectors

THERE:HXS)



