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Abstract

In this study, we analyzed seasonal variations in carbon dioxide fluxes, concentrations, and soil temperatures
over three years in unvegetated tidal flats in the Beolgyo area. We also investigated the correlations between
carbon dioxide fluxes and influencing factors. The average carbon dioxide flux was positive in summer and autumn
but negative in winter and spring. A positive correlation was observed between carbon dioxide flux and soil
temperature in spring whereas a negative correlation was noted in summer. In summer and autumn, as the soil
temperature increased, the carbon dioxide flux decreased. In contrast, in spring and winter, as the soil temperature
decreased, the carbon dioxide flux increased. Overall, this study reveals the significant influence of soil
temperatures on carbon dioxide fluxes between the surface layer of the tidal flat and atmosphere.
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Fig. 1. Location of unvegetated tidal flat in the study area.
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Table 1. Field observation date and compositions

Monitoring date No. Season Measured composition Measuring equipment
May 29, 2010 M1 Spring
July 7, 2010 M2 Summer
September 24, 2010 M3 Autumn CO, Flgx ;
November 19, 2010 M4 Autumn (mgCOm™hr")
February 28, 2011 M5 Winter CO, concentration EGM-4
) ) (Closed dynamic chamber
April 27, 2011 M6 Spring (ppm) system)
July 21, 2011 M7 Summer Soil temperature
December 26, 2011 M8 Winter (©)
June 4, 2012 M9 Summer
July 24, 2012 M10 Summer
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Fig. 2. Box whisker plots of physicochemical composition in tidal flat sediments by observation period.
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Table 2. Descriptive statistics for physicochemical composition of tidal flat sediments

Avg. Min. Max. S.D. C.V.

Soil organic carbon (%) 1.04 0.52 1.38 0.13 0.12
Water content (%) 104 33 184 22.61 0.22
pH 7.56 6.99 8.01 0.26 0.03

Eh (mV) 135.8 98.0 1733 16.20 0.12

Table 3. Correlation coefficients between physicochemical components of tidal flat sediments

Soil organic carbon Water content Eh
%) %) i (mV)
Soil organic carbon (%)
Water content (%) 0.31
pH 0.03 0.30
Eh (mV) -0.11 0.00 -0.55

Table 4. Descriptive statistics of carbon dioxide flux and concentration, and soil temperature

Component Avg. Min. Max. S.D. C.V.
Flux (mgCO,mhr ™) -25 -316 415 101.20 -4.07
Concentration (ppm) 387 356 418 13.70 0.04
Soil temperature (C) 21.6 0.8 34.6 8.53 0.39
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Table 5. Seasonal descriptive statistics of carbon dioxide flux and concentration, and soil temperature

Component Season Avg. Min. Max. S.D. C.V.
Spring -117 -316 162 99.19 -0.85
o Summer 1 =240 415 106.86 110.10
Flux (mgCO,m *hr™)
Autumn 30 -68 223 39.99 1.33
Winter -24 -104 30 36.90 -1.56
Spring 389 382 418 5.21 0.01
Summer 377 356 398 10.04 0.03
Concentration (ppm)
Autumn 388 372 415 14.23 0.04
Winter 407 398 414 3.62 0.01
Spring 22.8 19.4 25.9 1.50 0.07
. Summer 29.0 24.8 34.6 3.00 0.10
Soil temperature (C)
Autumn 17.7 7.5 28.1 8.35 0.47
Winter 7.7 0.8 9.6 2.76 0.36

Table 6. Descriptive statistics of carbon dioxide flux, concentration, and soil temperature considering uptake and emission

conditions

Condition Component Avg. Min. Max. S.D. C.V.
Flux (mgCO;m*hr™) -93 -316 -0.42 75.49 -0.81

Uptake Concentration (ppm) 386 356 418 14.58 0.04
Soil temperature (C) 22.6 0.8 34.6 8.43 0.37

Flux (mgCO;m?hr™) 53 0.42 415 64.06 1.21

Emission Concentration (ppm) 388 363 411 12.62 0.03
Soil temperature (C) 20.5 7.47 33.2 8.53 0.42
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Fig. 3. Box whisker plots of carbon dioxide flux and concentration, and soil temperature by monitoring period.
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Fig. 4. Box whisker plots of carbon dioxide flux and concentration, and soil temperature (left : seasonal, right : uptake and
emission conditions).
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Table 7. Correlation coefficient between carbon dioxide flux, concentration and soil temperature

Flux vs Flux vs Concentration vs
Used data . . .
Concentration Soil temperature Soil temperature
Spring -0.36 0.49 -0.33
Summer 0.34 -0.32 -0.76
Autumn 0.08 -0.11 -0.97
Winter -0.07 0.40 0.56

Table 8. Correlation coefficient between carbon dioxide flux, concentration, and soil temperature considering uptake and

emission conditions

. Flux vs Flux vs Concentration vs
Condition . . .
Concentration Soil temperature Soil temperature
Uptake -0.01 -0.08 -0.86
Emission -0.19 0.27 -0.91
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