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Abstract

Against the backdrop of China’s urbanization entering a new phase, many cities have shifted toward
contraction. Guangdong Province exhibits a typical “core growth - periphery contraction” spatial pat-
tern. Using permanent population data (2010~2020), NPP-VIIRS nighttime light data, and land cover
remote sensing data, this study develops a dual-dimensional identification framework based on pop-
ulation and nighttime light metrics. It systematically identifies the spatial distribution, typological
characteristics, and decoupling patterns of construction land expansion in shrinking prefecture-level
cities of Guangdong. The results show that: (1) Six prefecture-level cities experienced population de-
cline during 2010~2020, concentrated in eastern and parts of western Guangdong, forming a “con-
traction belt” around the Pearl River Delta. (2) All shrinking cities exhibit “growth-type contraction”,
where population loss coexists with expanding economic activity; no city shows absolute contraction
with declines in both population and nighttime light intensity. (3) These cities display significant
“population-land decoupling”, where construction land continues to expand at rates comparable to
growing regions despite population loss, indicating “absolute decoupled expansion”. (4) The expan-
sion intensity in shrinking cities is significantly lower than in non-shrinking cities, with new land use
being more spatially dispersed and less connected to existing built-up areas. The dual-dimensional
framework effectively overcomes the limitations of single demographic indicators and captures hid-
den urban shrinkage. For shrinking cities, territorial spatial planning should shift from uncoordi-
nated expansion to targeted regulation, adopting categorized policies to transition from land-driven
development toward refined human-land coordinated governance.
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TR BURYTIEAMU M T NSEIEBNIRIN 2 34, S Sl R S5 S o P 56 2 (4 B RAIE S RERE A 1
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R BRI SRR AR [9]-[15] -
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2.2. BUEXKIE

AL FEMEHATREES BRERADSEFEN DY, ROGEBREIERIET 2012 5 2020 4
] NPP-VIIRS £ [AIAT Y60 ds, R A H5is s B 28 75 i =y SR Ak 2 2508 v 0 (hittps://data. tpdc.ac.cn) 2010
5 2020 AR 78 55 R RIS I BE (GR 1.

Table 1. Data source

F 1. BIEKIR

I"HRAHE N BIRA DS EHE I HREG R
N B Hr 20 MK 2= HER LI 4 (EOG) A FF AU &
NPP-VIIRS [T 5 (https://eogdata.mines.edu/products/vnl/)
0 7 5 K K ] 5% 75 8 e JEURE #5040 v 0 (https://data. tpde.ac.cn)
JTAREAITEIL A R w TR

'hitps:/tjgb.hongheiku.com/xjtjgb/xj2020/10308.html
2[E B 1.
Shttps:/www.news.cn/2023-01/20/c_1129304844.htm
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Table 2. Population data for Guangdong Province in 2010~2020
2. IRE 2010 F£5 2020 FAO KR

Hh T 44 2010 A 2020 A1 WK E KR B EE
i 12,700,800 18,676,605 5,975,805 47.05% 3.93%
YT 10,357,938 17,560,061 7,202,123 69.53% 5.42%
Rt 1,560,229 2,439,585 879,356 56.36% 4.57%
I 5,391,028 5,502,031 111,003 2.06% 0.20%
Ll T 7,194,311 9,498,863 2,304,552 32.03% 2.82%
iE] 2,826,612 2,855,131 28,519 1.01% 0.10%
ba M) 2,953,019 2,837,686 -115,333 -3.91% -0.40%
HgJH T 4,240,139 3,873,239 -366,900 —8.65% -0.90%
ST 4,597,002 6,042,852 1,445,850 31.45% 2.77%
T 2,935,717 2,672,819 262,898 -8.96% -0.93%
g 8,220,237 10,466,625 2,246,388 27.33% 2.45%
T 3,120,884 4,418,060 1,297,176 41.56% 3.54%
s 4,448,871 4,798,090 349,219 7.85% 0.76%
BT T 2,421,812 2,602,959 181,147 7.48% 0.72%
T 6,993,304 6,981,236 -12,068 —0.17% —0.02%
BEAAI 5,817,753 6,174,050 356,297 6.12% 0.60%
BT 3,918,085 4,113,594 195,509 4.99% 0.49%
THIT T 3,698,394 3,969,473 271,079 7.33% 0.71%
TN T 2,669,844 2,568,387 -101,457 -3.80% -0.39%
PR 5,877,025 5,577,814 -299,211 -5.09% —0.52%
=R 2,360,128 2,383,350 23,222 0.98% 0.10%

SRR, BERMINAE 1S MlTEEAO2ERK, 6 Mhm 20K, X AR EE
()R T (K 2R -8.65%), HAX R FH T (=5.09%), [FIES 7] UMW HIX 6 M Ak T4
T f B, HARRAAE L 1%,

M AE (K1), NEIERH XK A b TRk =X, M SRYIRFF e N DR RS
s TN T B A T BRI T R EEMX, BRI CROIE K - g Ry
SRR o
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Figure 1. Spatial distribution map of population growth rates
1. AOBKEZESHE

4.1.2. ETHEATHHEERKELERA
FIH] 2012 4£ 5 2021 4 NPP-VIIRS 45 & B AT G HE , SRS IR AT /TG B 98 (TNL), 5
FERIBRUR (R 3).

Table 3. Nighttime lighting data in Guangdong Province (2012 and 2020)
3. TTHRAE 2012 F~2020 FERIET AR

Hu T 44 2012 ST G TR 2020 XA R PR S ORI e
ik 42650.10 87290.76 9.37%
CIN X 16147.39 35614.01 10.39%
PR 38284.81 71308.77 8.08%
AT 13001.44 57236.87 20.35%
YT 157876.35 221441.94 4.32%
g T 16574.69 45129.03 13.34%
B 21671.27 36409.86 6.70%
T 77434.18 158703.37 9.38%
T 230650.92 317536.84 4.08%
SNl 39411.52 58843.61 5.14%
T 77065.33 91123.77 2.12%
eI 14470.84 25961.98 7.58%
A 26749.97 58221.61 10.21%
LT 42037.37 88906.97 9.82%
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S
REET 158288.57 224112.38 4.44%
LT 52892.08 101662.69 8.51%
b= Pt} 45870.14 58215.23 3.02%
Ml 155873.65 169980.95 1.09%
BAYL T 24491.71 36701.12 5.19%
R BH T 34720.76 79004.39 10.82%
T 21278.05 43324.56 9.30%
N

A

P51
I HRA2012- 20204 RTAT AR WA N

A
[ 1 1.090000 - 3.020000
©
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Figure 2. Distribution map of nighttime light variation rates

2. WEKTATE U RS THE

SRR, FRRINAE 21 MR TR RIEEK, SR ENT 1.09%% 20.35%2
], RPMNKETESEERE, | RE SR A FFE R R TH(E] 2). Hodh, JTok4E
BB AGER m HTTvRE, SRRy L. X RE CEREGEY KT 1 X IR R R 2 [F
B EAAEENR, SANOERIREIL, ot m RE SN D HI A, HATS AR
IEAIEEK, WM TN DAEI R 3 -0.90%, KT HAFEIAR0E R +13.34% . 1X— “ NS4 - KT 645k ”
M RIS, PIREVR T D PE & A . BRI RF 2 i e DL S A Sl X ) R R AR T S R 3R,
A N IR AR RN AL G 2R R & 5rEsh B k. WERRKNZES, BN E TR B4
FEWMRIR, 4.1.3 TPRHERE “ AN - KT8 WUELEE ) 8t & 1 s USRS R 1E— 25 0 28805
4.1.3. “AO - TR NEZEESHIE

NEREFE & T IRARIRAS , A SR DU A1 AT SG AR A (Ry) B . N ARS8 R (R,) WA
B R PR 3).
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Figure 3. Two-dimensional discriminant matrix diagram of population and lighting

3. A0 - KT ZHH R E

GURETR, WHFHINARE 21 MR AT 5 RIRR, > 0, Ry > OV IR IR(R, < 0, R >
0), B ZZIRTCHmVEN, RYIEERHIN DHGKITTATE T BRI R, i A0S
JCFD T BRI, X AR R AR I BL SO AR A sl S B A R, T
PN FVJR 8L R - 5 B 1) 22 0 B 5 S K I A7 R IR S5 A4 PR N 4

HARME, - RRAMEER) I 16 NMbTT, FTEE—D AR a2
B, FRIOERARENIE, & “migKM” ; k. aFESFEBHADRYE, B ki, X
ST EOR B DK, (HOREEKZ i, 550U RREE KRG IE 5 AT, BRI,
JE M TETL FR T SN, RN O E R AU, (BT 6 R IR AR IE U R SRR AT 9.30%
£ 20.35%2 [8]), HEIMRMBIANTCHELRUR R i, 2 i KA ISR LE KIEY 5K .

AR N - AR RS, T =05 e, NESMRAEAE IR RN, AR X
AR HE B B 1o A RN I el D T (R0 ek, 6 =, SRRSO 5 b el X AR B e e e v 0 AT D e
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Figure 4. Distribution map of growing contracting cities
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ME R 4), SR AE T 3 2 TEARH X, 5EA0HTF “ROiK - B5ig
457 MRS RTEBCEMIE . AR HNGE, ARivE NS DY R I A N DR - 3 I S T O A e
FRERURE, ARRAEAENE 17 265 = R PR XU, R DUEE A s
4.2, EBERAMY KERSBREHRBER

JET 2010 55 2020 SEFH 30 m 73R I SR MU, SRR TR B IR, SR B
HAEIY TR AR (Ry) 59 TSR EE TR AU(ED) (W1 4).

Table 4. Construction land data in Guangdong Province (2010~2020)
FT 4. [THRAE 2010 £-~2020 FZIG A

M4 2010 gREHHEAY 2020 EBHHIA  ATEIXEEAR FERYHRGER kIR EL

ki 387.24 475.43 2028.78 2.07% 4.35%
TR T 145.23 198.58 15601.85 3.18% 0.34%
PR 210.15 297.83 1427.30 3.55% 6.14%
AT 162.99 221.44 4805.99 3.11% 1.22%
YT 686.48 758.18 1877.14 1.00% 3.82%
HEM T 235.24 310.51 15798.14 2.81% 0.48%
HHGT 286.00 367.63 18267.97 2.54% 0.45%
SN T 403.70 570.16 11263.04 3.51% 1.48%
i 1109.35 1338.69 7172.41 1.90% 3.20%
ESNI] 274.56 361.03 14877.22 2.78% 0.58%
Hrl 437.14 573.17 1717.76 2.75% 7.92%
PR 154.61 195.57 7769.83 2.38% 0.53%
BEAN 234.58 302.56 11298.78 2.58% 0.60%
BT 460.31 596.25 12161.79 2.62% 1.12%
AREET 943.49 1088.83 2446.41 1.44% 5.94%
YL 470.48 599.17 9217.63 2.45% 1.40%
Him T 304.86 383.38 1896.97 2.32% 4.14%
AN 1020.18 1231.70 3795.44 1.90% 5.57%
FHYT T 150.16 210.07 7770.94 3.41% 0.77%
Fa AT 368.90 478.94 5259.88 2.64% 2.09%
WM 212.58 267.71 3061.80 2.33% 1.80%

SRR, SRR TR T (10 3 TR B3 SR SR EN 2.78%, S ARURAE YT (2.61%) I AN
o XERET, WG RM T O EIN DE, (HIE R A KO R I TR SE, TR AREE T S AN
IEHGRKH DO = (8 sk B . X — “ NP, FIBIERC” B sk AR (s R, il
N B R AR BT . T PR SRR Tk R AR B(EDBEAT THER, AT AT i 4 L 3t
P SRR TR HOIEN 1.18%, JRURAERIHITT N 3.97%, Wids NAIR LB AEAEROKNZE S o i 03X
LI TR R AR BRI AT 2 M S BT (p = 0012506418 < 0.05) AT LA 58, W ME RN WSc 4 M T 1 9 5K
SRPEZE S IFARAR, RA LB S . Arel, BARAEY Tk R EPTE A, Wi R T (9 5k om
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1) XIRE G 5% 0T RN A« N o 357 (192 ) 25 46 P R R
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WAEAR R 7S BB R, E— P RIS 1 S RN AZ QIR T I AR, s A0 BRI b T Tl B Tl
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REA RURBE VoG, AR SR T 3 b T B AR UG, N A e 160 FH A 8 5k DR i [
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TREE A DR b 1k o SO AR B IS A B T AR I TR R R BT A D KX
X —FHRMFER LG AA 1A e T AL AT At N DA B axFl “ DA R & ImieE, 53 A0
MG KR “BRE R, B8 AR EEHET.
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Pk TR N OS2 E A% O AL, T ARE i B i e Aa & 01 7 P R ssfe d 2. B
WS MEMONARRIZ T IR T, 75 B U50R, v A0 [ s 20 f5 K ) 0 OG0, SRV AR ) 2R R i
DIFERH . M ARR IR AR, R M &P g B A GOman, Al TR R T
AR R, EIX—ral 2O B, Pkl X B 5 9 i IR R U s ——Hh 7 BURF AT
@R DS AR B R R B R 51 B, (EE I X AR R P AR AR B . SO
B B R A 2 () B SR, AR R A X OGRS, IXAEAR KRR FE Y5 T Ml i X AR Rk
() “TRHL” RHE . bAoA S T AR TR I FFAE, (50 e R K I 2 Bt 2 sl B 6 119 S ik 45 g
77, BE—IRT “ ANHA BT R .

4) FURIT M ZE /&« N Kb 857 (R R0 4 -5 S 2 T 1) s A

T LRI N 1 000 2 72 v PR b RASEAZ 5 1) B AR, (HAE S PRl AR b, N 1 T 38 3l A7 ik
FESRAIIA] o | AR A8 22 B0USC A B R TT (B 3008 XK, FESR IR 22 2 BN DURp g K 1) g sl 38 AT
LRPEAME, REEF D H XN O s 2R AT REME . I 4 i p N DR B e BON Ul (R
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ASCRSER) “ NI - 478 ” AR BIMESE, B AR AL G 8 — N et R bn e Y4 3 i iR ) P i =)
PRPE. JET2010~2020 4 AR 21 MR T ISUER T, ARNZINERIMAE S RIREEAT RaiTie.
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