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Abstract

In this study, sediment cores were sampled from tidal flats (six sites) in the west and south coastal wetlands, the blue
carbon stock in the tidal flat sediments was calculated, and the blue carbon stock characteristics and influencing factors
were analyzed. The sediment particle size of the west coastal tidal flats was larger than that of the south coastal tidal flats,
and the organic carbon content in the south coastal tidal flats was more than twice that of the west coastal tidal flats. Blue
carbon stock per unit area was 28.4~36.8 Mg/ha on the west coastal tidal flats and 69.8~89.8 Mg/ha on the south coastal
tidal flats, which was more than twice higher in the south coastal tidal flats than in the west coastal tidal flats. The total
amount of blue carbon stock in the tidal flats was the highest in Suncheon Bay tidal flats at 153,626 Mg, and followed by
Gomso Bay tidal flats at 141,750 Mg, Hampyeong Bay tidal flats at 58,420 Mg, Dongdae Bay tidal flats at 44,900 Mg,
Cheonsu Bay tidal flats at 36,880 Mg, and Jinhae Bay tidal flats at 26,205 Mg. Blue carbon stock per unit area was higher
in the south coastal tidal flats, but the total amount of blue carbon stock in the tidal flats was higher in the west coast. The
slope of the regression function of blue carbon stock with respect to the organic carbon content in the tidal flat sediments
was estimated to be about 0.05 to 0.07, and the slope of the regression function was higher in the west coastal tidal flats
than in the south coastal tidal flats.
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Fig. 1. Location map of bare tidal flats investigated in this study.
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Fig. 2. Procedures of sediment core sampling and laboratory analysis.
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Mass of thedry sample (g)

Dry bulk density(g/cm?) =

Soil carbon density (g/cms) = Dry bulk density (g/cm3) X

Amount carbon in core section (g/ cm2)

ey

Organic carbon content (%)
100

@
®)

= Soil carbon density (g/cm3) X Thickness interval (ecm)

Blue carbon stock per unit area (]V[g/ha)

4

100,000,000 ¢cm?/ha

n
= E(Blue carbon in core section); X

i=1 1,000,000 g/ Mg

Blue carbon stock (Mg)

= Blue carbon stock per unit area (]V[g/ha) X Tidal flat area (km?) x
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Fig. 3. Box-whisker plots of sediment particle size, dry bulk density, organic carbon content in cores sampled from bare

tidal flats.

A EHES] AZXYUE Hy-2 AlFete] dpnt
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Fig. 8. Blue carbon in core section distribution by depth of tidal flat sediments.

Table 1. Blue carbon stocks of cores sampled in bare tidal flats

T

0.0 0.1 0.2

Location Blue carbon stock per unit area (Mg/ha) Area (ki) Blue carbon stock (Mg)
Chonsu Bay 36.9 101) 36,880
Gomso Bay 28.4 502) 141,750
Hampyeong Bay 29.2 201) 58,420
Suncheon Bay 69.8 222) 153,626
Dongdae Bay 89.8 53) 44,900
Jinhae Bay 87.4 34) 26,205
1) MOF(2019); 2) Koh et al.2001); 3) Kim et al.(2006); 4) Lee et al.(2020)
Table 2. A case study of blue carbon stock in tidal flat sediments
Location Soil type Core depth (cm) Blue carbon stock per unit area Reference
(Mg/ha)
Liaohe Delta
(China) mud 30 34.8 Mao et al. (2018)
Yellow River Delta (China) - 30 15.8~16.5 Yu et al. (2012)
Ximen Island
(China) mud 100 69.5 Hu et al. (2022)
Virginia coast .
(United states) sand/mixed 12 45.1 Oreska et al. (2016)
West Sea .
(South Korea) Mud/Mixed 1~145
s S 100 Lee et al. (2021)
outh Sea .
(South Korea) Mud/Mixed 4~144
West Sea .
(South Korea) mixed 28.4~36.8
50 This study
South Sea mixed/mud 69.8-89.8

(South Korea)
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Table 3. Correlation coefficients between blue carbon stocks and influencing factors in bare tidal flat sediments

Content (%)

Site Particle size Bulk density Organic carbon
(im) . (g/cr) content (%)
Sand Silt Clay Mud
CS -0.018 0.342 -0.339 -0.225 -0.317 0.195 0.996
GS -0.184 -0.088 0.068 0.793 0.116 0.192 0.995
HP -0.491 -0.272 0.434 0.313 0.426 0.258 0.995
SC -0.067 -0.145 0.147 0.128 0.145 0.207 0.942
DD -0.434 -0.543 0.544 0.442 0.540 -0.231 0.995
JH -0.016 -0.303 0.255 0.411 0.274 -0.334 0.980
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Fig. 9. Regression functions of blue carbon storage according to organic carbon content in bare tidal flat sediments.
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