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Analysis of accretion and erosion changes in sandy coasts of Haizhou Bay in the past 40 years
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Abstract: Based on 47 remote sensing images from 1984 to 2022 and four sets of nautical charts from 1980 to 2014 in the Haizhou Bay,
Jiangsu, East China, we calculated and analyzed the variations in the exposed intertidal area at three tidal levels (100, 150, and 200 cm), as well
as the changes in underwater isobaths, and the spatial patterns of erosion and accretion. Furthermore, we discussed the influencing factors that
drove these changes in the sandy coast. Results indicate that: (D From 1984 to 2022, the exposed intertidal area exhibited five fluctuations of
increase-decrease. Using the second-phase construction of the Ganyu Port as the boundary, the intertidal area was decreased significantly in both
the north and the south directions. Prior to the port construction in 2011, three fluctuations occurred, with a slight decrease in the north while
remained stable in the south. After 2011, two fluctuations were observed, with a notable reduction in the north and a moderate decrease in the
south. The decline in the north was mainly caused by reclamation and port construction, while in the south it was less affected by human

activities. Aside from the impact of human occupation, both the north and south regions showed slight increases before 2011. After 2011, the
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north region continued to increase slightly, while the south region experienced a significant reduction in area. @ From 1980 to 2003, all
underwater isobaths showed a landward retreat. The north region is characterized by weak erosion mainly, transitioning from weak erosion
nearshore to weak deposition southward, while the south offshore region showed weak erosion. Between 2003 and 2014, the trend of isobath
changes reversed, in which the 2 m and 10 m isobaths advanced seaward, while the 5 m isobath continued to retreat landward. The Ganyu Port
construction and its southern extension experienced varying degrees of erosion, while localized nearshore erosion was observed in the north
region. Other areas exhibited mostly deposition, with the most pronounced accumulation occurring offshore. (3 The weakening of
hydrodynamic conditions caused by the construction of Ganyu Port's breakwaters and the obstruction of sediment transport from north to south
were the primary factors leading to the relative stability and slight deposition in the northern intertidal zone, while the southern intertidal zone
experienced significant erosion after the port construction. Regarding the underwater coastal slope, the spatial pattern of weak erosion in the
north and weak deposition in the south before the port construction may be associated with the net sediment transport trend from northeast to

southwest. After port construction, the southward extension of erosion from the port area and the overall deposition in other regions were likely

influenced by dredging and reclamation projects.

Key words: remote sensing images; sandy coast; erosion and accretion changes; influencing factors; Haizhou Bay
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Fig.1 Submarine topography, beach profile, and Ganyu Port location in the study area

The water depth data measured in 2014 were adopted from reference [23].
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Table 1 Basic information of the selected remote sensing images for this study between 1984 and 2022

Fe 5 A& F fegds WIL/m FF5 Jf5 Y feEEs  WA/m F9 Ji 5 Y fekds  Wfz/m
1 1984-11-22 L5 1.10 17 2000-02-21 L7 2.04 33 2016-07-02 L8 2.04
2 1987-02-09 L5 1.40 18 2001-07-01 L7 1.98 34 2017-12-18 S2 1.00
3 1987-12-27 L5 1.10 19 2001-10-29 L5 1.56 35 2018-02-01 S2 0.97
4 1988-11-10 L5 1.46 20 2001-11-14 L5 1.01 36 2018-07-11 S2 1.99
5 1989-05-05 LS 1.99 21 2002-02-26 L7 1.03 37 2019-09-29 S2 1.40
6 1990-10-15 L5 1.90 22 2002-07-20 L7 2.02 38 2019-12-09 L8 0.97
7 1992-11-21 L5 1.04 23 2003-01-04 L5 2.06 39 2020-03-23 L8 1.60
8 1992-12-23 L5 1.54 24 2003-02-13 L7 1.03 40 2020-09-28 S2 1.91
9 1993-11-24 L5 1.60 25 2004-12-24 L5 1.03 41 2020-12-27 S2 0.91
10 1994-01-27 L5 1.56 26 2006-02-13 L5 1.46 42 2021-02-22 L8 2.05
11 1995-01-14 LS 1.10 27 2008-02-19 L5 1.03 43 2021-03-12 S2 0.96
12 1997-03-24 L5 1.54 28 2011-03-31 L5 1.03 44 2021-12-30 L8 1.54
13 1998-09-19 L5 2.04 29 2013-04-07 L8 1.04 45 2022-05-16 S2 1.53
14 1999-04-15 L5 1.43 30 2014-05-26 L8 1.55 46 2022-06-25 S2 1.92
15 1999-11-09 L5 1.96 31 2014-11-18 L8 2.05 47 2022-11-07 S2 0.90
16 2000-01-20 L7 0.94 32 2016-01-24 L8 0.91

vE: L5+ L7FIL843Jill# 7~Landsat 5. Landsat 7f1Landsat 8, S237~Sentinel-2.
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Fig.2 Variations in the exposed area of the intertidal zone of the Haizhou Bay under three tidal levels between 1984 and 2022

The error band of tidal level is +£10 cm. a: the exposed area of the northern intertidal zone, b: the exposed area of the southern intertidal zone.
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Fig.3 Variation rates of isobaths in the Haizhou Bay between 1980 and 2014

Positive values indicate seaward movement, negative values indicate landward movement. a: 1980—2003 CE, b: 2003—2011 CE, c¢: 2011—2014 CE.
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Table 3 Main events and their impacts from the coastal engineering construction in the Haizhou Bay during the study period
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