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Evolution of urban spatial pattern of GBA based on DMSP-OLS and LJ4
nighttime light remote sensing images

HUANG Tielan' LUO Jing' > GAO Zhaozhong' HUANG Feini'
(1. Guangdong Polytechnic of Industry Commerce Guangzhou 510510 China; 2. Jiaying University Meizhou 514015 China)

Abstract: Nighttime light remote sensing images can be effectively used to extract evolution of urban spatial pattern. In this paper the
DSMP-OLS nighttime light ( NTL) images from 1992 to 2012 and the LJ-1 NTL images in 2018 are used to extract urban built-up areas
of Guangdong-Hong Kong-Macao greater bay area ( GBA) by applying dynamic threshold method. On this basis in order to reveal the
spatial pattern and urban expansion process of each city in GBA a number of indicators are used including average light brightness
growth rate of average light brightness urban built-up area growth rate of urban built-up area urban center of gravity coordinates and
offset distance of urban center of gravity. Finally we analyze the main driving factors of urban expansion in GBA combined with the
national economic statistics. The results show that: (D From 1992 to 2018 the urban scale of GBA increased significantly. It forms an
inverted “U” shaped urban agglomeration with Guangzhou Shenzhen and Hong Kong as the center expanding outward in a radial
manner. (2) Taking the Pearl River Estuary as the boundary the development level of eastern cities is significantly higher than that of
western cities. The development level of core cities such as Guangzhou Shenzhen and Hong Kong were significantly higher than that of
peripheral cities such as Jiangmen Zhaoging and Huizhou. @) From 1992 to 2018 the expansion speed of the built-up area in GBA
increases from small to large and then decreased gradually. 2002—2007 was the fastest period of urban expansion. @) From 1992 to
2018 there were three types of urban center of gravity migration: the center of gravity of periphery cities continued to move to the
center of GBA the center of gravity of central cities moved to the junction of neighboring cities the center of gravity of special
administrative cities is moving towards the ocean. Most cities have “vibration” in their directions of urban gravity movement.

Key words: GuangdongHong Kong-Macao greater bay area ( GBA); evolution of urban spatial pattern; nighttime light remote

sensing; urban buildup area; center of urban gravity

1 2021-0623
: ( pdjh2020b0928) ; 2019 (2019-ZK-04) ;
2021 (2021-2x-15)

(1981—) \GIS N
E-mail: 707549941@ qq.com



2021 12 : DMSP-OLS 11

1.2
0
' . DMSP-OLS NPP-VIIRS 1:75
;@ 1992.1997.2002.2007
2 2012 Landsat 5 TM 2018 Landsat 8
OLI_TIRS 30 m
3, 2018 1 (31992—2012 DMSP-OLS
1 km DN
DMSP-OLS ~ NPP-VIIRS 0~63 ; (42018
4
130 m; (5
1992—2018
~GDP.
5 o
o 6 30
7 WGS-84: @
Landsat N :®
8 01 NPP-VIIRS DMSP-OLS -
. 30 m; @
WGS-84
o1 2012 Landsat 8
A 30m; (B
DMSP-OLS
DNcorrect=axDN2+bXDN+c (1)
; A A DN pavbac :
DNcorrect DN
o L=DN3/2X10710 ( 2)
1 L W e
m?2esr ! e pvmfl; DN o
1.1
2
2 2.1
~ ~ ~ ~N Y Y 13
N N 9 5.6 km? o
2018 7000 2019 4 11 4
) ;
[ N N » ( 1) AB



12 2021 12
2.2.2
Dpax
D, = Dz:,l),f( D,) (3) ) .
k D, D,~D,_ (1) .
DN ; f(D) kDN D, .
’ X=(Yx-c)/yc,
(2) AB, D, “ “~ (7
b Y:(iy.-c)/ic
S, E(D,) = R
XY . (X
E(D)=D,-S, (4) Y) i o i
E(D,) <0 A By DN n o
D, =D; E(D) =0 (2) o
A, B, D,. =D, o
(3) i=i+l (1) L=/(X-X,)*+(Y,-Y,)° (8)
(4) X X, X Y, Y,
E(D,) . AB, Y .
2.3
2.2 Landsat
. N . 2012 2012
15 .
221 100 2012 Landsat TM
2012
2 o 85%
(1) o .
3
= 100% (s 1
(t,-t,) ¥R, ( 1) 1992—
M P R, 2018
'R, . 1992 947 km®
- o M 4733 km” 5
. . 1992—
(2) o 2018 145.62 km’/a
2002—2017 340.60 km>/a 1992—1997
65.80 km*/a.
. 2%
,-R, 2002—2007 19.26%
= (1=1,) x1A100% (6) 0.5% 2002—2007
I 'R, 3.04%
'R, s . 1992—2018
Vb ; TA
o 1 2007



2021 12 DMSP-OLS
o 1 o
1
1992 1997 2002 2007 2012 2018
/km® 947 1276 1768 3471 4120 4733
/km® — 329 492 1703 649 613
/( km®/a) — 65.80 98.40 340.60 129.80 102.17
/(%) — 6.95 7.71 19.26 3.74 2.48
/(%) — 0.59 0.88 3.04 1.16 1.09
1
N o 11
3 0 1992—1997
( 2 ) o N 10.54% 1997—2002 5.8% 2002—2007

1121%.944%  742%
54% »

2 1992—2018

19.92% 2007—2012
3.21% . 2002—2018
( 3

3 1992—2018

4.62% 2012—2018

)



14 2021 12

3.2
1992—2018 6— 7 o 1992—2018
( 4 ). 5 235.49 m.
4 N 5 10 922.40 mo
“u” 5 10 922.40 m.
5 4000 mo.
o 7 2007—
4 o 2012 850.04 m; 2012—2018
8713.04 m. 1997—2002 .2002—2007
1000 m.
4 1992—2018
3.3
5 1992—2018
3 D . N
@ . . . . 5
2 3 6 N
4
7 ( )
4

5 1992—2018 (1) 1992—2018



2021 12 DMSP-OLS 15
“U ”» R : J .
(2) 4 ( ) 2021 46(1): 30-39.
7 . NN 7
J.
2019 21( 11) : 1802-1810.
°3 8 POI
> 20022007 NPP/VIIRS J/OL . (
o )14 2021-0323 .https: // doi.org/10.13203/].
(4) whugis20190266.
3 @ ;@ 9
1€ o J. 2018
“« o 37(12) : 1609-1622.
10 20
J. 2020
] 29(6) : 1181-1189.
11
J . 2018 20
(7): 9964003 2018 20( 1) : 1592-1603 b
1 11) : 1 - .
2 JIAT CHEN K WANG J. Characterizing the growth (1)
. . . . . 12 DMSP/OLS
patterns of 45 major metropolitans in mainland China
. 2019(7) : 127431.
using DMSP/OLS data J . Remote Sensing 2017 9 ! 019(7) 3
13 DM SP/0OLS
(6): 571.
3
I J. 2011 16(4) : 666-673.
' 14 DMSP/0OLS
2019 21(2): 190-200.
4 J .
. 2013 15(2): 255-261.
J. 2019(7) : 132137 (2)
S . , 15 DMSP/OLS
] J.
' 201 1): 89-94.
2020 38(3): 466-477. 019 35(1)+ 89-9
6 ( )
4 AN
( » 1955 N .
4 » N ( )~ ( CSCD)
N (CAJD) N ( CAJCED)
NKS » o N
( ) . .
( GNSS) . N (RS) . . (GIS) . . N \
§ » N N .
§ » 2022 :60.00 12-223,
: 50 1 100045 :010-68531192( ) o
http: //tb.sinomaps.com
A Y »




