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K1 FARF

RERBGERER

Table 1 The basic information of remote sensing images in this study

¥ TR it Rl FM ST S ARECH ] 2[R Y HER /m
1 Landsat 1 MSS 121/44 1973-10-31 79
2 Landsat 5 MSS 121/44 1984-11-12 79
3 Landsat 5§ ™ 121/44 1993-11-15 30
4 Landsat 7 ETM+ 121/44 2003-10-26 30
5 Landsat 8 OLI 121/44 2013-10-05 30715
6 Landsat 8 OLI 121/44 2019-11-07 30/15

3.2 EETAE

SRR BB HE 1T FLASSH KA IE FIAR 5T
SERR, SRJE L2019 4F Landsat 8 OLI K4k 2% J
YEXT 7 AT 38 SRS AR AT TUATRE A 1, L3 B 50 4
Hiy A SO IR 2Z T 0.5 M5 0T, 1Ak, Xt
2013 4F 1 2019 4E 5L AT T 22 000 I B A4 (8 %
Bri G A Ab 3

3.3 EEoEMEFE

RBETENG — PR LI N AR M TR,
Hh ARRBLD NG RL . IR R
FRE. TTHRL . EWRL, NTREN D i
MRSk R, Tk XL, WiERIXFL .,
RIRRA . NTIRIMANAERFL (R2).

x2 EMTEMBZIREBREAREEZN

Table 2 Changes of Huizhou various coastlines during each period

/m
- Ay
1973 1984 1993 2003 2013 2019
FA R 89073 88944 61831 60701 49125 44913
Do 2R 66344 67675 65789 56830 55672 53516
- SIS 2 31888 24690 2839 1249 1265 1964
SR/ e
FaNg==$24 3420 2816 3114 2932 3616 2802
LRk 15270 16102 8236 3669 3234 3033
/N 205995 200227 141809 125381 112912 106228
W O Sk R 4 — — 13478 13491 14356 21211
Tolk X 22k — — 4957 15086 24395 26932
o JERX R — — 3179 9473 11181 12602
ANT R .
Bl R 7701 4k 16949 20525 54634 64362 60063 44234
T SRIN R LR 1621 4888 14692 11932 32235 38449
/N 18570 25413 90940 114344 142230 143428
&t 224565 225640 232749 239725 255142 249656

ST BN RL M, 2N, REE
LA, TR IK Bl SRR AE DL X o SRR, ACHIE
FE 11 7 il 1R U B R AL 3 B A T 2
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G SOR ., MR R S s SR BT R
X SRJE RGN R R A R R .
R — UKL (BERIER) ; AVRRIT R 2 — ik
UM TR R | MWL s VR o e 2 — R JBURE Bk
R W IR IR s AR R 2 — IR B R B
Bl — M2k (BEPUEE 4%, 2016); ) H & LA
WARME CRIZR S, 2013); NTHES MR

PREGNER I G o WA R 18 i X it 19 R A7 B0
Xk BELE AN SE ) 2R HEAT SE MR IA B JE RS
AR RAM LR T E IR, ARA
fifR i R E N R B R, AR XL IN B 55 3 W5 16 17 2k
PEATHRE

34 HFUBEXSNRE

B AT 5 2 53 AT R 48 DSAS (Digital Shoreline
Analysis System) J& 3% [E Hb 51 5 & Jig (USGS) #if
R LA 3 A i 5 2 i) 25 78 A BRI 20 B R GE
(Thieler 55, 2009) . & LU HYTE ATE AreGIS 3K
iz dy, A& I R 2 AT AR AT LA 2



IR 55 K& T Landsat FECF LR LR GE (DSAS) 1Y BN T R 50 4 S 8B AT SE

693

Bl 25 NSM - ( B B isf 301 ) 7 o 4 5 e W P 3
1 R Z [ IR FR R 2 ) . A B AR EPR (R]
T R 2R AR A AR SR 28 ) RN M mT ) 28 fk 2 %8 LRR
(RIS B A BT D 1 96 o2 2 A5 fe /N —3fe [ml I 4% )
g R, AT LLITHAE O R Ay I s R A R
(Himmelstoss 5%, 2018). 1T DSAS K UL
R, RENSEEEREES T, 248
Sy B N A R 2T 5T o B R E B A TR
(Amrouni %%, 2019; JLEMH %, 2020).

FIFH DSAS $8 {13155 15 1 2 A8 Al 5 S 4 i X
FE 28 (Shoreline) . FE4E (Baseline) F1H# Wr 1A £k
(Transect, JofaiFR RmWiE) #H17i%E (Himmelstoss
&5, 2018) . ASBIFTE i R A SR IR I 1Y 6 4%
DidEREk, B N T2 0 P47 T 2019 4R iff
FRAH — M R 2R B, fERRZR i 5 TR
M T R L e i A i ke i, R A TR BRI
FR A 1 A AT BB B T s, UM AR 1
A1 15 DX A [) B v 23 ) 3¢ B k2 iy 7 X, O k4
HIEARIPEIE R (kL SRz m) . Fn, 78
[6] P 1 [ i 0] X2 5 5 B T 0 2% Bt AT o0 2L, fiiifg
AR AT LI tH AR (B2 (a) FIE2 (b) ).
Wi, BHEEAS I BT AT i A5 I R 4 Y
g (B2 (a) F1E2 (b)), 7EWrHKE I, &

114°40'E

115°00'E

PR DR 17 28 ) o P 5 A 1000 m, BT 17 448 S o B 8 2R
FHAS B 43 41 B 0 77 =Xl WA 7] X308 2 26 B
JE R /INGY 22 S (R R, i DR T 52 2 DX B 1T 2k
SIE AR L AR D A, AT ol 3 A DXk P A ok 1 DT T
RWER L AR R AR, Wi o B )
JER, Bk B T 4R A, A B 3 U () A
(E2 (a) A2 (b))o ASHFFELLEE M T PG O 2
J A, AT 5 A BEE A B 1707 £
Hoi 5o il . ROV B W T v [ o 1—421,
VS BT 18 9 B A 422—641, 525725 B K 1 31 [
1 642—930, RUH I EBWTTHIVE o 931—1282, %
Y B 7 16 900 Ly 1283—1707 ., Ay 335 M Sk /s 3 5
2. R i BN, B2 (b) ShiEAE
BOR 45 EG, BIhBRELA NI, £a
AT BT S, A5 B TR ot 2 P 0 — SR AR v R
P o i WIS 25 BB R 1 38 A T AT A
F 5T 17 B2 26 A9 NSM. EPR. LRR 28 %540 19 28
b, £ W BN 9 i B TR 5 4 ol 3R A0 0 ) AT DA
P50 S5 AH SR A9 = 24 DSAS i i R 2k S8
AT Ak, R EER A IX A 2896 SR 2
AR 5 0 o T W R B P A T R R R B
THHH R AR

22°50'N

22040N 5T

—

FHES: GS (2021) 88435

(a) BFFE XI5k 6 Ao 40 1) 8 F £ L RIS 1
(a) Coastlines, baselines and transects of the study
area in six periods
Bl —

— L

2

S0 R —— 1973-10-31
———1984-11-12

(b) JEAE B 4455 WV R 4 B RN T
(b) Coastlines, baselines and transects of the Fanhe
Bay segment magnified by four times

1993-11-15
2003-01-19

——2013-10-05
—2019-11-07

WA LR Lo RS HG L

Fig.2  Parameters of DSAS

=
%

28

BREEKEMERETN
SHT 1973452019 AF10] 6 TG 60 K B T 41,

4.1

1973 F—2019 4 H N 11 15 7t 2 A< JE DA 224565 m 3
hn# 249656 m, HEAN T 25901 m. H TR
B TE 25 5 99 P 2R B R 1 K S e 1)
1973 4E—2013 4F1% T i e 2K 8 — ELAL THEHOIR
A, R T 30577 m, 1 2013 45 —2019 4Ei%



694 National Remote Sensing Bulletin

#ERRFIR 2024, 28(3)

T > T 5486 m (322).

MR FF (F2ME3), 1973 4FE—
20194F, HUMTT B4R R LK M 205995 m /L £
106228 m, /> 7 99767 m, H A ELH
89703 m [# % 44913 m, W/ T 4 50%, VR FE
RAUH 6.16%, N 1964 m, "EWIFLIMLE 3033 m,
LB T 19.9%. N T 528 M 18570 m I T %

143428 m, FIr5 HAGIM 8.27% 1415 57.45% (3£3),
Hdr, WOk FEL . Tk IXFE . JRRIXEL .,
FITE . SRR LR RS, 6] B 9 4 i 4R T
WA, 2003 4F JE MIHF2a /. B R R L b i
e R S R TR ERE T DO N T A W ==t "2
APRFRRE

3 v(\_js

e DR Sv\

'

Pragwn P
P b
(a) 19734F (b) 1984 4F
(a) In 1973 (b) In 1984

.
_u/\/' 1/4"
&
R 2 P
: £ R
v
-

By e
3 )
(¢) 1993 4F (d) 2003 4
(¢) In 1993 (d) In 2003
& s
3 }\\\, ! /
'({ _,’J“ TWJ /,}‘
—\
g N - N
J \ F; /;'. J \ J /,,_ L
, { g { ’
w g‘)‘_ . » ﬁ‘,. s
3 &>
(e) 2013 4F (f) 20194F
(e) In2013 (f) In 2019
HES: GS (2021) 88435
WA R (557 mRRREL WM OEL YR
W ORGSk R 28 Tk Xk BEREXEZLZ BEERBERZ T8 BRI R 2R

K3 EH T A% I 4 A e

Fig. 3 Classification results of Huizhou coastlines in each period
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Table 3 Changes of coastline length in each segment during each period

19734 1984 4F 1993 4
PR s arrgm N s arrgm NP gmpmm ormem NPE
i /% i /% i tb/%
KIFEE 58668 1621 2.7 55595 1665 291 31029 29907 49.08
JLNE B 17889 13809 43.56 19195 14086 4232 15223 21932 59.03
RSB 38899 — 0 38030 — 0 38817 — 0
PUGEREE 37570 — 0 37725 — 0 37230 3909 9.5
HWMFERL 52969 3140 5.6 49682 9662 16.28 19510 35192 64.33
HON T 205995 18570 8.27 220227 25413 10.35 141809 90940 39.07
2003 4E 2013 4 20194F
R AR FEL/m AT HE%/m A TR HokEL/m AT F4/m AT AokEL/m AT FZ/m ATER
7 H /% i b /% i /%
KB 23120 43144 65.11 17308 54875 76.02 14721 52654 78.15
T B 8880 29132 76.64 4314 36118 89.33 3862 35387 90.16
SR B 38091 1325 3.36 34767 9968 22.28 33589 10879 24.46
X B 36157 4156 10.31 36807 3784 9.32 36518 3658 9.1
B 19133 36587 65.66 19716 37485 65.53 17538 40850 69.96
BT 125381 114344 477 112912 142230 55.74 106228 143428 57.45
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Fig.4 EPR of Huizhou coastline during 1973 and 2019
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Table 4 NSM, EPR and LRR of Huizhou coastline and
its key monitoring regions from 1973 to 2019

2 DX AT

o NSM/m  EPR/(m/a) LRR/(m/a)
W 2k B

A[X 440.06 9.56 11.1

KW B T 584.78 12.71 14.45
Atk 1068 23.21 26.17

£X 117.02 2.54 2.97

YA B I FRFEX 870.94 18.93 21.93
TEIIRIFX 81.49 1.77 2.19

- A %lz 66.04 1.44 1.46
B iRiFX.  40.11 0.87 0.84

£IX 53.89 12 1.27

WA B [ifz= 98.91 2.22 2.46
KE 66.97 1.46 1.57

£X 158.55 3.46 4.16

EAlIRedE IR IRAIX 267.88 5.82 7.21
ITHIREE:  167.84 3.85 4.07

£ 185.46 4.04 4.67
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Dynamic changes of the Huizhou Coastline in nearly 50 years based on
Landsat images and DSAS

WANG Tonghao', ZHANG Guifang"**, ZHANG Ke"**, FU Qiang'
1. School of Earth Science and Engineering, Sun Yat-sen University, Zhuhai 519000, China;
2. Guangdong Provincial Key Lab of Geodynamics and Geohazards, School of Earth Sciences and Engineering, Sun Yat-sen
University, Guangzhou 510275, China;
3. Southern Marine Science and Engineering Guangdong Laboratory, Zhuhai 519000, China

Abstract: Dynamic changes of the coastline reflect the transgression-regression process of the sea — land interaction, which is of great
significance to the environmental protection and development planning of coastal areas. On the basis of six periods of Landsat satellite
images from 1973 to 2019, this paper obtained coastline data of each period and calculated the changes in their length and type by means of
human-machine interactive interpretation.

Detailed analysis in terms of Net Shoreline Movement (NSM), End Point Rate (EPR), and Linear Regression Rate (LRR) in the Digital
Shoreline Analysis System (DSAS) were conducted to explore the potential driving factors regarding the dynamic changes of the coastline.

Results show that from 1973 to 2019, the total length of the Huizhou coastline increased from 224,565 m to 249,656 m, with an average
NSM of 185.46 m and an average EPR of 4.04 m/a. The coastline was mainly characterized by erosion from 1973 to 1984 and showed an
overall expansion trend afterwards. The expansion amplitude of the coastline exceeded the highest during 1984—1993, with the NSM
reaching 100.2 m. In addition, the artificial coastline, which is mainly distributed in Daya Bay Petrochemical Zone, northern Fanhe Bay
reclamation and aquaculture Section, Huizhou Port, western Kaozhou Bay reclamation and aquaculture section, and the vicinity of Huangbu
Town section, showed the most remarkable change (8.27%—57.45%) among the different coastline types. The main reasons of coastline
change include the development of a coastal aquaculture; the construction of ports, industrial areas, and coastal tourist areas; and the
expansion of construction land due to population growth and economic development. Some coastline segments, such as the core area of
Xunliao Bay and the east and west flanks of Shuangyue Bay, remained stable during the whole period.

We conclude that human impact was the main driving factor and that natural factors have little influence in the coastline change during
past nearly 50 years. Compared with other coastal zones in mainland China, the rate of change in Huizhou is less remarkable. Judging by the
EPR (2.51%) from 2013 to 2019, the change of coastline in Huizhou remained stable. Thus, we estimate that there will be no significant
expansion toward the sea in the future.
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