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Fig. 1 Location of the study area, and its bathymetric contours and profile arrangement
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Fig. 2 Landsat series satellite images available and tidal heights at the time of imaging
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Fig.3 The morphological changes of four beach profiles at the Qiwang Bay in the summers of 2015 to 2019
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Fig. 6 Long-term trend characteristics of individual intersect obtained by the methods of linear and binomial fitting

IR AR SR AR B T116 Wit ) UF Seit i ek 2 3 —
FEMZRME T RS, (R A AL 0.05 K1 5
Ko, v LA iz e Brdaag (B 7d). AT 1L vl 5
Bt T158 WiTii i UF Gt &7 x=2 004.937 (X1 2004 4
12 7 8 H) Z Hil & $ e Ha € , B 5 I ik 6 1) 94 AR

A5 B AN 87 Sk 407 T R A s B, U] Bz ke T
3o A X R T DR B B S ), 7E x=2 014.575(XF i
2014 4F 7 H 29 H) Z Ji5 T FR e 34l f bt 25 (3 ik
T 0.01 AR B E PRI ) (K] 7e), FE LU BE T169 W
1] () UF %61 i B 1 52 90 5 25 1 (R il 35— 3] =
2004.937, Kl PAS N 8 Sk 7 B A8 8 TR BT Rl N R
Tt B A R E YRR 22 31 x=2 013.655( Xt [ 2013 4F
8 H 27 H), WG =Mk — 2L m i (& 76). m 1L B
AN T180 Wit Y UF Giit & MR BA — A e 25

TR B, 2L 0.05 7K (R5 22 B[] 350080 ) (R A
LT 0.01 7KV i VRS, IR BECHTRE (K 7g).
VY I PG 0 5 B T218 W I (9 UF 453t & 78 x=2 007.94
(X R 2007 4F 12 H 9 H ) H 3 5 25 19 2 1l 3o K
{8 ; Pl J5 e m IR BUE 3, R A EAF kA E AR R T
1/~ 24 5 AF 11 345 i 0, — B3 x=2 013.589( X
N 2013 4F 8 H 3 H ), B J5 12 Wy i 4k 22 92 F1 B BRI
R B 2 (] 7h).

25 B TIR, M-K 35K 50 58 05 B 4 b 48 7% ) W T
RN KA R . R B B R
B TRl A H A R 0F 58 5 B, A7 B T 3835 il
ST IS 0 IK B PR R BHLE O B, % T R A
T 1 B, LT 0 A A T e koA R A Y AR T
RET AT & L.



T R R4F: 1986-2019 45 B AR A B Ui 5 2k i 7R -5 SRS L AT 5 89

UFRIUBS;
[=]
/>’
|
i
i
i
i
i
i
i
%

é

1990 1995 2000 2005 2010 2015
4y

c. T35

e

w

UFMIUB%; i &
;
|
i
|
i
i
|
i<
4
g

f.q

1990 1995 2000 2005 2010 2015
4y

e. T158 1 1

A

N~

UFMIUBSE &
[=]

|

1990 1995 2000 2005 2010 2015
4

IS

L o T80T

[’}

UFRMIUBSE &
[=]

|
[’}

1990 1995 2000 2005 2010 2015
4y

4
b. T24 W 1

S}

UFRIUBS;

b o
fl

|

i

i

i

i

i

i

i

1990 1995 2000 2005 2010 2015
4y

IS

d. T116WHf

S}

(=]

|
[\S]

UFMUB%t it

|
S

1990 1995 2000 2005 2010 2015
4y

—_
S

%

W

UFMUBSE i
f=}

1990 1995 2000 2005 2010 2015
4y

h. T21SWi

UFMUBS i

1990 1995 2000 2005 2010 2015
4y

—— UFgitR —— UB%iHE —— 0.05BHFHKE —— 0.01BFKE
P 7 M-K a3 A 015 5 B W i 19 728 bl 3 I I 3 PR A 50
Fig. 7 The changing trend and significance test of specific transect obtained by M-K trend detecting method
ik HER T W& Sk R B AR AL

The arrows indicate a marlced charge in the trend of the transect

44 EHKEMIRE FEESE

XoF A BV A 4 12 2% 0 M 1 T AE 20152019 4R
BB TP T 4 YCHFAMIN T4, 6 W5 1 AR
ARG IEL 3 BT 7, 96 T T 1) 2 1 43 (4 YOWLI P-4 )
L2 VTS EPRiAE (2015-2017 4 3 YL SF-34) 40
P 1 TR o VH O R R DUAE AE K T V0 L Sy e
fiE, Horb, e Skt 2 e Bl DX B DA ) 70 300K 2,
FRAT LU PG A0 B ) LA R b 300y 32 5 AR O g o i L 2

B VI ) U0 30K AR, PG 5 P A0 B ) DA S SRR R
o SEIERT AR BRI L R B )l T R AN, —
/NF 15 m([E] 3a, [ 3c); T FEAT LG M 5= B AN v G 7Y
M) R B 9 A A K F 30 m([&] 3b, 8] 3d), H E A
it 50 m. 3R 1 ERWI, S R BRI LU B R BE,
P A 2 B, T B A L P AN RNV VA B
%, R AnRD T 4 A o

NI 5 AT 38 Sk S ) T A F A R AR A 43 )



90 WHEm 4445
1 SETHETEEFAEEMRIHNENEETWL
Table 1 Longshore variation in average beach gradient and sediment size from the intertidal beach at the Qiwang Bay
[t S RN
Il
P01 P02 P03 P04 P05 P06 P07 P08 P09 P10 P11 P12
F R /() 7.1 4.8 4.6 3.1 1.8 22 2.0 9.1 75 6.3 2.7 2.8
T/ (°) 6.2 5.9 3.4 2.0 12 12 13 7.2 48 42 23 1.6
Lkt (o) 1.60 1.58 1.84 2.28 241 247 244 1.30 1.05 1.50 227 2.54
TR (@) 1.50 1.48 1.98 220 229 242 232 1.44 1.43 1.56 232 2.53
F2 ESEINEXKUNEREMEREZMERIEFER

EPR 1 LRR 75 7%+ BB R & T R RETLE
Table 2 Comparison of the values of shoreline change rate
by the methods of EPR and LRR using measured shoreline

position data and remote sensing shoreline

position data in recent five years

S XERE SRk I 2R S Rk TR R
¥ W EPR{E/(m-a') EPR{A/(m-a”") LRR{E/(ma™" ) LRR{E/(m-a™")
POl T40 -1.15 -3.52 -1.65 -3.13
P02 T59 -0.20 —4.39 -0.65 -5.23
P03 T104  —0.50 0.44 -0.18 -0.30
P04 T122 2.80 5.24 3.02 5.83
P05 TI38 7.98 10.05 7.80 8.66
P06 T153 17.70 26.52 17.73 19.48
P07 T167  21.20 30.88 21.30 25.41
P08 T173  —6.33 -9.50 -7.23 -9.23
P09 T182 0.05 1.18 -0.08 0.65
P10 T193 16.55 20.27 15.20 14.45
P11 T202 153 23.85 14.46 20.58
P12 T217 10.2 13.82 10.71 12.95
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Fig. 8 Erosion (a—c, g—i) and accretion (d—f) characteristics of typical segments at the Qiwang Bay
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Fig. 9 Modelling the impact of the absence and presence of the east breakwater on headland-bay equilibrium plan-form by

the software of MEPBAY (a: dynamic equilibrium; b: unstable state)
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Study on the evolution process and driving mechanism of the sandy
shoreline of the Qiwang Bay in eastern Guangdong from 1986 to 2019

Zhu Luoyun', Liu Tingting', Fan Renfu’, Ding Yuanting®, Yu Jitao"?

(1. School of Surveying and Land Information Engineering, Henan Polytechnic University, Jiaozuo 454000, China; 2. Hainan Academy of
Ocean and Fisheries Sciences, Haikou 571126, China; 3. School of Geography and Environmental Sciences, Hainan Normal University,
Haikou 571158, China)

Abstract: A dataset of the high water lines extracted from 113 Landsat images from 1986 to 2019 and the meas-
ured profile data from 2015 to 2019 were used to examine the middle-term to long-term shoreline process and
driver at the embayment scale in this paper. The results show that the western and eastern beaches of the Qiwang
Bay, which is separated by one small bedrock headland, have four and three different spatial characteristics, respect-
ively. More than half of the shorelines behaved nonlinear in their variation trends. Thus, we use the Mann-Kendall
method to solve the problem of the lack of basis for the division of time periods. In addition, the east breakwater
resulted in the unstable embayment planform due to changing the position of the controlling “headland” and there-
fore the longshore sediment transport from west to east is the main driver of the most recent shoreline. And the in-
tervening small bedrock headland also influenced the spatial variability of erosion and accretion at the Qiwang Bay.
These findings will have important theoretical and practical significance for predicting further shoreline position

and reducing the risk of shoreline erosion.

Key words: shoreline; Landsat image; nonlinear change; longshore sediment transport; headland-bay beach
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