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VA L T 1 9RO 55 R0 3 400 9 SR S
(2020)4619 FybRHE EIFIVE, IRIE GBS . TEIRF,
1.2

H i A 12 BRI T G EE 3254 DMSP/OLS
5 NPP-VIIRS PI K2, %5 18 2 504 i) 47 2 4tk A mT 3R
£, 2K FH NPP-VIIRS (73 #E% 4 500 m x 500 m ) & [HIAT
B, o SIEE 2013 4F 2017 4F 2021 4F 3 /S a5
BT BT o A B ST DA T Al b T FRAE S & 5%
B TR BB I I T Ak X RS
r e g A DX TR T 0T L o A5 T i AT ' B A Y T A
P AR AL I S AT TRE % B AT A

A TORORE FEIE 2013 4E 2017 4E 2021 445
MR T B B DX A | B R R (N B AR ) A
S 2R R SV SR PR AR B AR BN 1 AR
P, BE RV T AR AR T PR GETTHARLE) .
2 HORBEG S5k
2.1

MZS [ R FRAE PSR A% SR B Ik S AL 3 07
T A3 BT ARV 28 5 X T 25 | SRS O, e, T
ArcGIS V-6 SEER T ) AL &l TR R X P
JEREE YRR R A AL RV A Bk DI T I A
[ AL, I B L CE AR 2013—2021 AFILER
U DRI T AR 2 () R i 22 R R 5 T o 2 A9 120 R A
(5] O3 A1 U J 7 225 ) Y AR A% S 5 IR 3 FH K (8.6
ek NG A J AR T AT B 45 07 T R 45 43 B AL
AT XIS Y RIS &

2.2
2.2.1

PRI B 48 R RE A8 Sz W T 47 % B 5 358, W I 4
JREREEFEAT R AL LU, AN () g 303 B 3 i ) e i 2L
AT AR 1= (4, -49)/4g/Ts .1
FY) SR L AR H Ay, A, 43 591 Ay S 1A A IT A 3 7 A
DX TR ; 7 S IR BE TRE 7 R ot FF S el i 4 e py plet (23
HRARN V= (4, -4g) /4. AV IR R
2.2.2

SR P S W T A LS R OB S TE S ) B AR
AL Bl A [R5 1 AR A, BB D [0,
1], BB BERRECHEIT T 1, Rk B | s 2
P s R R T A X TR BRI R KA O
2.2.3

i 22 A6 0 T 983 7 A 9 X3 Tl 25 [l e Ay i =
AV 630 o DAy 25 ) A 1)~ 249 v 6 [BR ) TT FR e 7 b B
RS [A) 3 A B TR A BORR T BB O R WA TR AT
SR 7S 1) 43 A R B, 2 AT AT S A 7 4
I8 ) 1~ Bl 2 7 23 A1 B9 7 11, L~ Bl 78 0 A1 A9 3
A (1 1) 22 BB R (O 8K ), 3R 7 1wl 1 )
o S R R R A B AT, 3R 7R 1) PO ]
o SR BEARAE B3R O A Ty Pk
2.2.4

JRAB SRR A b R (IR [ G IR A —
R, WA A Y R B2 B4 AU BUR T
Yy BB R ML A0 ARBESR EALE
TP X Il T 2 (B4 Jre (1 B 2 DA E 223 2 0% K |
T Wiy (IR TT ANIE T 5 28, 430 L X A 7
SME TEE G B (AR ) A2 2l 2 S
TN F SEPRAMRT B0 5 MERRR (R 1), X
SRR HEA T IC R AN A AL FIS | TR A TR KT O
S I A A DX T AR 45 95 Ak TC ek 4 AL S 22 1) B R £ 0C
HRJEE OB B [0, 1], B {EDBE R Ud Y (25 S HK 8 e
K, WA W 5K 5 IK K 1R R %

x1 EpEFSHERBEX
Tab.1 Meaning of driving factors
4K A7 febr R
SVFRE WX RME AT R R A Y R EEAHES) )
I 5] 72 P BE AT IO B BUM AR BEX I T A5 [

(AEAY) WP
Wi TR T IR T DA 7 5 R AT L
TEME BE
; ST TSI A 3 T 2 T 4 )
Wi AN T 22
SN SCBRANEY BRI R R AR O e S Rl =
B ELEAESE [ R T s )i
+
3 GRS
3.1

R EXT SRR 223 73 B Ak 315 $ BOAS 3 30 T At



453

WREER 45 TP dL AR

T DI R 2 (] 7 R A5 - 79 -

REBIF#TEM(E 2) , 2013—2021 4&, ]P0 HE
o DRI T A g DX T AR R B B i, SRR T
148 km® . Ho  mg TP RHEAUR A, 55 57 km® , LN
21 km® , EARFIBFSEHESA A 19 km® KM R 17 km® | 5242
15 km® T PGS 2 B X3 T RS () R 2 A TE
TR O HE G = R AR T LR b A
IRIFGE K Jrews Jmy, IF LA 7 A0 08 iR T —db il —4EK
I — P Sl Sl AL e R B, S A | AR Sy T AN [ 2
AT R W I R T R SRR )R
3.2
3.2.1

2013—2021 47 PH b BT 28 % X ok vl 2 il X 9™ e
SRIE SRR K (K 2) . BT AL,
FEARLE 2013—2017 4E L)L K 2017—2021 4E 5214
Bkt AN A2 7 2017—2021 AF 4" I8 o B Ay B A
2013—2017 4EA k&AL, AP 58 EE Sk F ,2013—2021
AESEAE WS LI AR R T RN (R R AR
YO YR S R, 2013—2021 4E 8275 7 Ik s
AL AR T M IR T AR AR X R R AR K
B, T PR 25 X R R ) St LAk, 15 2%
TECRLLH, 20 X A3 T 43 T, 300 T47 2 4 0 fif

2 ETRELTEEIERN
2013—2021 £ AL MELEF BT ERRY RiZE
Fig.2 Expansion process of the urban
built-up area of Guangxi Beibu Gulf Economic
Zone based on night-time lighting from 2013 to 2021
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Tab.2 Expansion intensity and expansion rate of urban built-up area in the Guangxi Beibu Gulf Economic Zone
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Fig.3 Standard deviation ellipse and center
of gravity migration of the urban built-up area of
Guangxi Beibu Gulf Economic Zone in 2013,2017 and 2021
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Tab.4 Correlation coefficient of driving factors of
urban built-up areas in Guangxi Beibu Gulf Economic Zone
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Tab.5 Correlation coefficient of driving factors of built up
areas of each city in Guangxi Beibu Gulf Economic Zone from 2013 to 2021
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Spatial Expansion of Urban Agglomerations in
Guangxi Beibu Gulf Economic Zone Based on Night-time Lighting Data

CHEN Zhantu"", FENG Bing*, XIAO Limei*, XIE Ling""

(a. College of Environment and Resources; b. Guangxi Key Laboratory of Environment Processes

and Remediation in Ecologically Fragile Regions, Guangxi Normal University, Guilin 541004, China)

Abstract; This study used the night-time lighting data of 2013, 2017 and 2021 as the data source, with the
help of GIS technology to extract the light distribution area with the specified threshold to characterize the scope of
the urban built-up area. Through the urban spatial expansion intensity index, expansion rate, compactness, stand-
ard deviation ellipse and other indicators to analyze its spatial expansion characteristics and expansion pattern, and
combined with the grey correlation analysis method to explore the driving mechanism of urban spatial pattern
change. The results show that: (1) From the perspective of spatial expansion characteristics, the urban space in
the study area is dominated by epitaxial expansion, the overall compactness is low and the peripheral contour com-
pactness is poor. (2) From the perspective of spatial expansion pattern, the urban space of the study area has grad-
ually formed the Nanning-Beihai-Qinzhou-Fangchenggang urban development axis. Chongzuo City and Yulin City,
as important node cities, have expanded synchronously and initially formed a coordinated development pattern. (3)
The urban spatial distribution pattern gradually evolved from ‘north-south’ to  northwest-southeast’ , and finally to
‘ east-west’ . The area of the standard deviation ellipse decreased, and the center of gravity moved to the northwest
(Nanning) as a whole. (4) From the perspective of driving mechanism, the dominant factor affecting the expan-
sion of urban space in the study area is the economic development represented by regional GDP.

Key words: night-time lighting; urban agglomerations; spatial expansion; driving mechanism analysis;

Guangxi Beibu Gulf Economic Zone



