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Fig.1 Location of (A) and spatial distribution of Holocene sea-level data in the northern South China Sea (B)
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Fig.2 Three coral reefs and their cross sections (red box in the left panel represents the field sampling position) in the field survey of

the eastern coast of Hainan Island in 2020, photos of coral reef and its digital X-ray radiography and U-Th dating positions) (o)
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Characteristics of sea level changes in the northern South China Sea since the
Holocene and prediction of the future trends

YUE Yuanfu, TANG Lichao
(Guangxi Laboratory on the Study of Coral Reefs in the South China Sea, Coral Reef Research Center of China, School of Marine Sciences, Guangxi
University, Nanning 530004, China)

Abstract: The northern South China Sea is one of the key front zones for the transition from the South China Sea
to land and one of the sensitive areas of global climate change. Affected by sea level changes, sea-level indicators
are widely developed in this area, and offers an ideal area for the study of past sea-level changes. However, there
are still some differences in the understanding of the Holocene sea-level change history in the northern South
China Sea. Therefore, we first added 6 new and high-quality sea-level index points and reviewed and re-corrected
the age and elevation of the published sea-level data obtained from the northern South China Sea, followed by mu-
tual verification and reliability analysis. At the same time, the modern sea level observation data from 12 tide-
gauge stations with relatively continuous monitoring records are collated, and the reliability of the reconstructed
results are further verified. Finally, based on 679 sea level data compiled after correction and reliability assess-
ment, we reconstructed the history and characteristics of sea level changes in the northern South China Sea since
the Holocene, especially in the last 2 000 years. The results show that during the early Holocene, the sea level in
the northern South China Sea rose rapidly from —16.16 m at (8 211£128) cal a BP to 1.5~2.5 m during 6 000~
7 000 cal a BP, and maintained a high sea-level oscillation of 2 600 years in the Mid-Holocene, and at last began
to fluctuate and drop to the current sea level in the late Holocene. The sea level in the northern South China Sea
showed a phased change process in the past 2 000 years. First, it showed a downward trend from 0 to 350 CE, and
then followed by a rapid sea level rise in 350-850 CE. In 880 CE, the sea level was at its highest point in the past
2 000 years (1.05 & 0.35) m, and the sea-level continued to decline to (—0.18 £ 0.35) m in 1850 CE, then the sea
level basically kept a narrow horizontal fluctuation until 1897 CE (=0.19 &= 0.05) m. Since then, the sea level kept
continuous oscillation and gradually rises to 0.076 m in 2 020 CE. If the sea-level in the northern South China Sea
in 2100 A.D. is estimated based on the rising rate in the past 100 years, it would be 0.19~0.28 m higher than the
current sea level. Therefore, when carrying out large-scale engineering construction in the coastal low-lying areas
in this area, it is necessary to consider the adverse effects of future sea-level rise. In addition, it is further found
that different sea-level indicators and different reconstruction methods are the main reason for the regional differ-
ences of sea-level reconstruction results in the northern South China Sea since the Holocene. On the whole, the sea-
level in northern South China Sea has shown a fluctuating downward trend since the Mid-Holocene. Despite the
differences in the time and height of sea-level in different regions, the sea-level records in the northern South
China Sea are consistent with those in the surrounding coast, suggesting the high sea-level during the Mid-Holo-
cene in the South China Sea, and it is likely to have a global background.

Key words: northern South China Sea; Holocene; sea-level change; uncertainty analysis; future sea-level predic-

tion
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