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Abstract: Coastline transitionally extending from land to sea is the most densely populated area with the most frequent human
activities. More than 50% of the global population and 60% of GDP are concentrated in the area less than 100 km away from the

coastline. Coastline plays an important indicator role in sea level rise, coastal erosion, estuary siltation, wetland ecological resources,

iR BHE: 2021 — 03— 15; BB HH#H: 2021 - 05 - 07

ELWR PRI H (DD20190289 .DD20211394 K DD20190308 ) %[l

BRI MR, 20, 199V ARA: Tt TR, F2 8 A1t 8 Rt T A A AP 53 s E—mail : 1830124812@qq.com.
ERESE A, 5 197948 T, B0 gm0 T AR , J228 Vv BB 5 5 T (9 UFS 5 E—mail: ghuayang@126.com,

http://geochina.cgs.gov.cn H1E LT, 2021, 48(3)



698 i 5] b J 2021 4F

and coastal environment, etc. Remote sensing images were interpreted to acquire data about coastline of Guangdong—Hong Kong—
Macao Greater Bay Area(GBA)from 1975 to 2018. Based on GIS platform, the spatio—temporal changes and influencing factors of
shoreline were analyzed. The results reveal that the mainland coastline in GBA witnessed significant temporal and spatial changes,
which could be divided into two stages. From 1975 to 1995, the length of shoreline increased significantly, the pattern of shoreline
type changed significantly; after 1995, the coastline length increased slowly, but the construction land increased strongly. From 1975
to 2018, the coastline of GBA became more and more tortuous, and the fractal dimension increased. In terms of spatial position
change, the coastline of the mainland continued to advance toward the sea, with an average rate of 9.91 m/a. The farthest extension
to the sea occurred from Hongqimen to Jiaomen and from Hutiaomen to Jitimens with the maximum rate of 197.88 m/a. The
development and utilization of the mainland coastline and the intervention of human activities on coastline evolution in GBA
increased gradually. The main shorelines affected by human activities were port construction shoreline and reclamation aquaculture
shoreline. The natural environment of GBA, such as topography and hydro— logical characteristics was the basis of coastline
evolution. Social and economic development and policies were the important driving factors of coastline evolution. At the end of the
20th century, the development speed had the greatest impact on the coastline, and the development intensity was still the main factor

at the beginning of the 21st century.
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Table 1 The data sources and description of shoreline in Guangdong—Hong Kong—Macao Greater Bay

JP5 AREERRA BUES IR SRSPER/m S BREEA PES O ERTE R R /m
1 Landsat2 MSS  132/45  1973-12-08 80 16  LandsatS TM  123/45 2000-07-27 30
2 Landsat2 MSS  130/44  1973-10-31 80 17  LandsatS5 TM  122/44 2000-10-08 30
3 Landsat2 MSS  130/45  1973-10-31 80 18  Landsat5 TM 121/44 2000-09-15 30
4 Landsat2 MSS  131/45  1973-11-01 80 19  Landsat5 TM 121/45 2000-07-13 30
5 Landsat2 MSS  131/44  1975-12-24 80 20  Landsat5 TM  122/45 2010-09-18 30
6 Landsat5 TM ~ 121/45  1986-07-23 30 21 Landsat5 TM  123/45 2010-11-12 30
7 Landsat5 TM ~ 122/44  1986-07-30 30 22 Landsat5 TM  122/44 2010-09-18 30
8 Landsat5 TM  122/45  1986-07-30 30 23 Landsat5TM  121/44 2010-08-10 30
9 Landsat5 TM  123/45  1986-08-06 30 24 Landsat5TM 121/45 2010-08-26 30
10 Landsat5 TM  122/45  1995-09-09 30 25  Landsat8 OLI 122/45 2018-04-10 30
11 Landsat5 TM  123/45 1995-10-18 30 26  Landsat8§ OLI 123/45 2018-09-15 30
12 Landsat5 TM  122/44  1995-09-09 30 27  Landsat§ OLI 122/44 2018-04-01 30
13 Landsat5 TM  121/44  1995-09-18 30 28  Landsat® OLI 121/44 2018-10-03 30
14 Landsat5 TM ~ 121/45  1995-09-02 30 29  Landsat® OLI 121/45 2018-09-01 30
15 Landsat5 TM ~ 122/45  2000-07-04 30
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Table 2 Utilization strength index of the coastline in Guangdong-Hong Kong—Macao Greater Bay Area

M7 WOk R 2 B2

BERL  DRAA  AMRL

CHEEEE (O 4 4

3 1 2 1

http://geochina.cgs.gov.cn 1 EMTT, 2021, 48(3)



48 i3

W fR R 5 B IRR TS X 1975—2018 411 5 4R B 4 Y A 15 5 el DR 22 43-H7

701

2018
Shoreline in 2018
20105F 1 4%
Shorelinein 2010

20204F i £k
Shoreline in 2020

19955 R
Shoreline in 1995
19854 2%
Shorelinein 1985

—_1975EERR
Shoreline in 1975

BT R KRBT R 4 A8 1R (1975—2018 4F)

Fig.1 The shoreline distribution of Guangdong—Hong Kong—Macao Greater Bay Area from 1975 to 2018
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Fig.2 The shoreline length changes of Guangdong—Hong Kong—Macao Greater Bay Area from 1975 to 2018
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Fig.3 The shoreline intensity changes of Guangdong—Hong
Kong—Macao Greater Bay Area from 1975 to 2018

Ib o ARSCH NI RN T AR L 2k
FI AR BE£5 -5 38 B0 = D7 T X W XKt 2 4k 1Y
RINLERE Je 2R A T 20 AT
42.1 K& X Kk FEER TS

PN B SRRy AU I DA NS
(977 20 o B AR A1 0 B e RS a3, e T XK fili
AT SN A . B TR 4 2 Y e Je%
SEARFRIE B PRAT 2] T R DX A5 B AR ) 2 4 2 A Ay
A AR O (3, B 4) . 53R FI, KILIX 2018
RPN T RN, N T RE KA
4954.59 km, (i KRl R 28 RS Y 58.02% , AR X A
TRETF AR LR SRS B M Z R
AT — 2043 R s IR Sk E AR e 4 RN R 0 e S T
Horb s A Sk A B 2K R 683.9 km, 2 (5 AT
K 71.64% , FRFH 268 270.69 km; FE4 1+
A E A 581.92 km, f Kl 2k B 1Y 35.85%
b 5 R 2R K BE N 70.99 km, R B R 2R K Y
4.37%; tEW RN R A B AR ) R 2 AR
R TR IV R0 v L v 5 b, U o 2 4 A A
K

BB 3, 1975—2018 4F 8] A2 X Ak e 2k
H N TR B3 o G 1979 4 Jext)™
RAE O TR CBOR B B 0 VA ol e R R
s VA I e AU Tolk 3 s 4 75 Km i
FH A, Z 4 [ 50 g S 350 1R Sk R g SR e 4k 2 R
BN, 1975 4E 3 RS Sk AR A B O 367.95 km,
% 2000 414K K 606.47 km; 1975—1995 4F | F7 51
GAbab TIGR R, FE Tl 258 = TR
b, T DX T TE A T KA [l 5 T 4
1995—2000 4F* , Z2 %5 il SEL 57 5 ] b bl el s Ay e SR ]
by, IS N Sk B AR R 2 AR R N AR
F3 RERKFERLERKE (km) it (19752018 4F)
Table 3 The shoreline type length changes of Guangdong—

Hong Kong—Macao Greater Bay Area from 1975 to 2018

ety TR e Smme WAL ML
SRS LR
2018 683.9 270.69 581.92 70.99 15.77
2010 643.5 269.41 586.32 70.87 12.88
2000 606.47 261.8 591.74 76.56 12.34
1995 476.73 370.6 594.01 82.25 12.04
1985 390.94 361.41 597.65 82.19 12.15
1975 367.95 357.53 615.83 82.27 12.36
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Fig.4 The shoreline type changes of Guangdong—Hong
Kong—Macao Greater Bay Area from 1975 to 2018
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Table 4 Artificial shoreline index of Guangdong—Hong Kong—Macao Greater Bay Area from 1975 to 2018

4 AN kit il W] 7 REE el ik HH KX
2018 72.74 82.90 100.00 100.00 100.00 100.00 49.33 18.16 31.06 58.02
2010 64.05 81.01 100.00 100.00 100.00 100.00 50.41 17.61 30.21 56.54
2000 63.87 80.36 100.00 100.00 100.00 100.00 56.08 14.14 22.78 55.54
1995 63.74 80.33 98.68 100.00 100.00 100.00 44.95 17.00 22.24 53.81
1985 63.51 85.55 96.81 98.79 98.32 97.98 41.42 14.90 20.27 52.05
1975 63.63 82.10 95.43 96.98 96.51 95.23 40.40 12.58 20.13 50.50
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Fig.5 The shoreline utilization index of Guangdong—Hong
Kong—Macao Greater Bay Area from 1975 to 2018
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TR, U R 4R T /N

MRt AR HOR R, 40 ARAFH], KIE XK
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TTE VbR B X TF 2 20, ekl 1 B 2 TR
TRR S TR R s DX AN BT, e 3 5 R B A R 5
e K R B S BRI Bl MR 422 , BAOAE T X g B
F6 I s TRV g 171 24 15 DX ol 26 VAl e A il
(6,8 7 C IXI8) , 1979 4Rt 4 1 B2 1L HEAFER—
JFTUR il 1 Tl IX%ST, A B2 5 1 40 45 g 1
S R 5K i s TR
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(1) ASRIREE 55 o R XI5 4 7 PN IR R
G =AU TERIK B FEAE T RS Xl AR Y
T A BRI B TR MEAL 22 | 1] PG 11 LA 256
S, BRI A T AR DA b A v ek Tl H A 28
R EE A 0 35 T ER VT4 11T TR VD IR AR IR i T ]
W F [R5 3850 AN W ) 9 4 0 R LA 55
2017) , WNAE T T M1 2 B i 7 by s /8 S RT3 9
PO YT IR A B 11T, 2T Hm AR 5538 i /K 3
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Table S The shoreline fractal features changes of Guangdong—Hong Kong—Macao Greater Bay Area from 1975 to 2018

RS KERKFEFE& D HHEHTHSIT(1975—2018 F)

A pAN| i Hl W] Il Ky WU EmE H KIEX
2018 1.0174 1.0239 0.9741 1.0238 0.9791 1.0155 1.0527 1.1156 1.0331 1.0406
2010 1.0181 1.0280 0.9731 1.0261 0.9809 1.0560 1.0562 1.1132 1.0347 1.0415
2000 1.0133 1.0201 0.9758 1.0214 0.9868 1.0401 1.0432 1.1096 1.0342 1.0357
1995 1.0150 1.0193 0.9742 1.0109 0.9856 1.0385 1.0319 1.1102 1.0305 1.0294
1985 1.0127 1.0165 0.9779 1.0103 0.9943 1.0293 1.0176 1.1085 1.0321 1.0278
1975 1.0132 1.0260 0.9642 1.0097 0.9931 1.0244 1.0127 1.1079 1.0311 1.0239
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Fig. 7 The endpoint change rates of Guangdong—Hong Kong—Macao Greater Bay Area from 1975 to 2018
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