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Abstract

In this study, we analyzed the spatial and temporal distribution and correlation of soil particle size and total organic carbon
in sediment investigated for four years (2020~2023) in the unvegetated tidal flats of Suncheon Bay. The soil particle size
and total organic carbon in sediment were analyzed at three points (upper intertidal zone, central intertidal zone, and
lower intertidal zone) in seven areas in Suncheon Bay. The clay content was high in the upper intertidal zone, and the
total organic carbon was high in the lower intertidal zone. In the central intertidal zone, the standard deviation in clay
content was high and the standard deviation in total organic carbon was low, which is thought to be due to the mixing
of terrestrial and marine sediments in the intertidal zone. In the unvegetated tidal flats of Suncheon Bay, the total organic
carbon increased as the clay content increased, which was the same as the results of previous studies. The correlation
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coefficient between clay content and total organic carbon was over 0.45 in the upper and lower intertidal zones, and

about 0.20 in the central intertidal zone. This study found that the spatial heterogeneity of clay content and total organic
carbon was high and that the correlation between clay content and total organic carbon was high in the non—vegetated

tidal flats of Suncheon Bay.
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Table 1. Length and slope of intertidal zone by observation area

Intertidal zone

Administrative district

Length (km) Slope (*)
Mupung-—ri 0.6 0.205
Haksan-ri (south) 0.5 0.172
Haksan-ri (north) 0.8 0.095
Anpung-dong 0.5 0.324
Daedae—dong 0.7 0.085
Nongju-ri (north) 1.5 0.068
Nongju-ri (south) 1.5 0.088

34-52-30
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Fig. 1. Observation area and observation point.
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Table 2. Annual descriptive statistical analysis of soil particle size and total organic carbon in unvegetated tidal flats of Suncheon Bay (unit: %)

Year Statistics Sand Silt Clay TOC
Average 0.5 50.7 48.8 1.06

Standard deviation 0.6 4.5 4.6 0.13

2020 Coefficient of variation 1.4 0.1 0.1 0.13
Minimum 0.0 42.2 349 0.74

Maximum 2.8 64.0 57.0 1.35

Average 0.9 53.5 45.6 1.04

Standard deviation 1.3 5.8 5.5 0.19

2021 Coefficient of variation 1.5 0.1 0.1 0.18
Minimum 0.0 46.7 26.7 0.71

Maximum 5.5 73.2 52.1 1.46

Average 0.8 54.3 45.0 0.92

Standard deviation 0.8 4.8 5.0 0.13

2022 Coefficient of variation 1.1 0.1 0.1 0.14
Minimum 0.1 47.5 31.7 0.67

Maximum 3.5 66.6 52.2 1.23

Average 1.2 51.9 47.0 1.51

Standard deviation 1.8 6.4 6.5 0.53

2023 Coefficient of variation 1.5 0.1 0.1 0.35
Minimum 0.1 43.8 27.5 0.52

Maximum 7.7 72.0 56.0 2.56
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Table 3. Descriptive statistical analysis of clay content and total organic carbon by observation area (unit: %)
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ALs ZzF 0.799F 0.822A4]
02083} 2021 0] AFTHAI 4=

Adrni'nis'.crative Component Average Star.ld?rd Coefﬁ'cie.nt o Minimum Maximum
district deviation variation
Mupung-—ri Clay 49.0 3.7 0.1 39.0 52.2
TOC 1.04 0.19 0.18 0.88 1.57
Haksan—ri Clay 46.5 7.4 0.2 26.7 57.0
(south) TOC 1.11 0.29 0.27 0.73 1.67
Haksan—ri Clay 46.7 5.3 0.1 38.0 52.8
(north) TOC 1.21 0.39 0.33 0.78 1.91
Anpung-dong Clay 48.4 4.8 0.1 40.2 56.0
TOC 1.28 0.51 0.40 0.73 2.39
Clay 46.2 6.7 0.1 27.5 52.8
Daedae™dong TOC 1.21 0.46 0.38 0.86 2.56
Nongju-ri Clay 447 3.5 0.1 38.7 52.1
(north) TOC 0.97 0.32 0.33 0.52 1.74
Nongju-ri Clay 447 6.3 0.1 31.7 53.8
(south) TOC 1.09 0.32 0.29 0.74 1.78
Table 4. Descriptive statistical analysis of clay content and total organic carbon by observation point (unit: %)
itz Component Average Star.lda}rd Coeffi.cie.nt i Minimum Maximum
zone deviation variation
Upper Clay 48.5 4.2 0.1 41.2 57.0
TOC 1.04 0.39 0.38 0.52 2.39
Central Clay 46.4 6.4 0.1 26.7 53.8
TOC 1.12 0.29 0.26 0.73 1.82
Lower Clay 45.0 5.5 0.1 31.7 52.8
TOC 1.23 0.41 0.33 0.74 2.56
Table 5. Correlation coefficient between soil particle size and total organic carbon in sediment by annual
Year 2020 2021 2024
Sand (%) -0.50 0.55 -0.04
Sile (%) -0.54 -0.44 -0.27
Clay (%) 0.60 0.33 0.28
Mean grain size (®) 0.55 0.32 0.29
Sorting (&) 0.20 0.59 0.19
Table 6. Correlation coefficient of clay content and total organic carbon by annual and observation point
Intertidal zone Upper Central Lower
All data 0.47 0.20 0.45
2020 0.79 0.84 0.92
Vear 2021 0.10 0.88 0.45
2022 0.82 0.18 0.85
2023 0.56 0.22 0.47
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