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Abstract: This paper is the result of environmental geolgical survey engineering.

[Objective| In order to support and provide a scientific plan for coastal ecological protection and restoration, it is necessary to figure
out the laws and trend of natural coastal evolution processes. [Methods] Based on systematic collection and summarization of
achievements on the evolution of the mainland coasts of China, combined with drilling cores comprehensive research, remote
sensing interpreting and ArcGIS spatial analysis, the coastal history since the Last Glacial Maximum (LGM) was quantitatively
reconstructed. [Results] The results showed that seawater frequently entered and exited the coastal areas since 2 million years ago.
The last large— scale transgression— regression occurred in the past 20 ka, which can be divided into three phases: the coasts
experienced the LGM— early mid-Holocene transgression, the Early mid-Holocene— 1850 CE regression, and a new transgression
again since ca. 1850 CE. [Conclusions] According to the analyzed results of the existing instrumental data, the coasts of the Chinese
mainland and the world will face accelerating sea—level rise, increasing coastal erosion, and increasing storm surge threats in the
future, which will be a key issue of ecological protection and restoration. In view of this, the following suggestions are put forward
for the ecological protection and restoration of the coastal zone: First, for sandy coasts, while following the overall natural erosion
background, the appropriate restoration strategies should be applied to the shore section with important ecological and economic
values, and to avoid large—scale over—repair; The second is to determine scientifically feasible restoration targets in view of the
squeezing of the mangrove ecological space caused by sea level rise and coastal erosion; The third is to strengthen the construction

of ecological seawalls in the muddy coastal lowland areas.

Key words: coastal evolution; sea level rise; erosion; ecological restoration; environmental geological survey engineering; coastal
zone; China

Highlights: (1) The coastal evolution history since the Last Glacial Maximum is quantitatively reconstructed; (2) We find that
coastal erosion is the core problem faced by the ecological restoration; (3) We provide natural—based restoration suggestions for
sandy coasts, typical ecosystems and artificial coasts.
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Fig.1 Sketch map of the coastal structure framework along the Chinese mainland(after Li Guoyu and Lii Minggang, 2002 )
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Fig.2 Overview of coastline changes and paleogeography since the last glacial maximum (Key Laboratory of Coast Geo—

environment, China Geological Survey, 2018®; modifed from Zhao Songling, 1991;Wu Zheng et al., 1993)
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Fig.3 Holocene sea level changes of Bohai Bay, Yangtze River Delta and Pearl River Delta
a—Bohai Bay; b—Yangze River Delta; c—Pearl River Delta (Fig.a modified from Li et al., 2021 and Wang et al., 2020; Fig.b modified from Li Jianfen
etal., 2017®; Fig.3c from Xiong et al., 2018)
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Fig. 4 The Holocene transgression maximum and the location of the ancient shorelines in Liaodong Bay (after the Hydrogeological
Brigade of the Geological Bureau of Liaoning Province, 1983; He et al., 2018)
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Fig. 5 The Holocene transgression maximum and the location of the ancient shorelines in Bohai Bay (after Xue Chunting et al.,
2009; Wang Fu et al., 2020®; Li Jianfen et al., 2020)
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Bl6 FRAb-F I Bl = A o R R L Bty R 2 B (AR ISS, 1996)
Fig.6 The Holocene transgression maximum and the location of the ancient shorelines in Yangtze River and North Jiangsu plain
(after Zhu Cheng et al., 1996)
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Fig.7 The Holocene transgression maximum and the location of the ancient shorelines in Pearl River (after Li Pingri et al., 1991)
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Table 1 Transgression and regression rates of Chinese mainland (m/a)
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Table 2 The average coast siltation rate since the mid—late Holocene

IR DI P | #izpina Ry
HJg 7 52 SEEREE MBI SERT  CPSgUREE MR DT EERT CPINAE MBS SPISURE
I 341/ka H%/(m/a) W/ka % /(m/a) W/ka HF/(m/a) W/ka 2/ (m/a)
6~2.2 2.95 6~5.5 57.68 6~5.2 9.53 6~4.0 439
2.2~0.4 11.15 5.5~5.1 20.39 5243 420 4.0-22 3.10
0.4~0.2 20.47 5.1~33 8.39 43~3.6 12.40 22~14 5.92
0.2~0.11 24.34 3322 10.59 3.6~1.2 5.06 1.4~1.0 16.15
0.11~0.06 119.3 2.2~0.9 6.28 1.2~1.0 34.94 1.0~0.7 42.44
1.0~0.5 15.46 0.7~0.4 4345

K18 1855 4F I Jn AL i) — M i A8 AL 5 A8 i R (18951940 ,1949 (1957 4R AR AiE 5K 22T, 1984)
Fig.8 The formation and evolution of the abandoned Yellow River Delta coast in northern Jiangsu after 1855 (shoreline of 1895,
1940, 1949, 1957 after Zhang Renshun, 1984)
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Table 3 Comparison of average annual runoff and sediment transport of rivers entering the sea
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Table 4 Runoff, sediments transport and net land
production in different periods of the Yellow River Delta
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Fig.9 Correlation between the Yellow River's runoff, sediment flux and land production area
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Fig. 10 The relationship between the erosion—deposition rate and the hydraulic elements of the Yangtze River Delta (after Yang
Yunping et al., 2014)
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Fig.11 The trend of sea level change along the coast of Chinese mainland during the past 30 years (after MNR, 2021)
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Fig.12 Assessment of the sea level rise impact on the coast of Chinese mainland (after Wang Fu et al.,2020°%)
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Fig.13 The measured seawall profile on the north side of the Haihe River in Tianjin (after Wang Fu et al., 2010)
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Table 5 The land—sea changing evolution processes in the Chinese coastal region during Quaternary period
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