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Abstract

In this study, carbon dioxide concentration and air temperature at different elevations were observed and analyzed in the
upper atmosphere of mud flat and reed beds at low tide in Suncheon Bay. The carbon dioxide concentration and air
temperature sensors were mounted on the drone, and the carbon dioxide concentration and air temperature by altitude (5 m, 10
m, 20 m, 40 m) at five points in the tidal flat and reed beds were observed in the morning and afternoon. The carbon dioxide
concentrations in the upper atmosphere of the tidal flat ranged from 453.0 to 460.2 ppm in the morning and 441.6 to 449.7
ppm in the afternoon. The carbon dioxide concentrations in the upper atmosphere of the reed beds ranged from 448.9 to 452.4
ppm in the morning and 446.0 to 454.4 ppm in the afternoon. The carbon dioxide concentrations in the upper atmosphere of
the tidal flat was higher in the morning than in the afternoon, and the carbon dioxide concentration decreased as the altitude
increased. The carbon dioxide concentration in the upper atmosphere of the reed beds was similar in the morning and
afternoon at all altitudes, and the carbon dioxide concentration decreased as the altitude increased. The correlation coefficient
between carbon dioxide concentration and air temperature observed in the tidal flat in the morning was -0.54 ~ -0.77, and the
correlation coefficient between carbon dioxide concentration and air temperature observed in the afternoon was 0.56 ~ 0.80.
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The correlation coefficient between carbon dioxide concentration and temperature observed in the morning in the reed field
was low, below 0.3, and the correlation coefficient between carbon dioxide concentration and air temperature observed in the
afternoon was 0.35 ~ 0.77. In the upper atmosphere of the tidal flats and reed beds, the linear function was suitable for the
change of carbon dioxide concentration as a air temperature, and the coefficient of determination of the estimated linear
function was higher in the afternoon than in the morning. Through this study, it was confirmed that the carbon dioxide
concentration in the upper atmosphere of the tidal flat and the reed beds was different, and the increase rate of carbon dioxide
concentration in the upper atmosphere of the tidal flat and the reed beds was higher in the afternoon than in the morning.

Key words : Suncheon Bay, Mud flat, Reed beds, Drone, Carbon dioxide, Air temperature
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Fig. 1. Research area and drone monitoring points.
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Fig. 2. Carbon dioxide monitoring used drone at mud flat and reed beds in the Suncheon Bay.
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Table 1. Average and standard deviation of carbon dioxide concentration (ppm) on mud flat

Measured Measured Measured point
time (hr) height (m) Ml M2 M3 M4 M5
5 460.2+0.9 458.9+0.6 456.9+1.2 456.2+1.6 455.0+0.9
10 459.3£1.5 458.6+1.4 456.4+1.5 456.0+1.2 454.7+1.2
AM. 20 459.2+0.7 457.8+1.2 455.8+1.6 454.2+1.1 453.0+1.5
40 458.0+1.5 456.6+1.3 454.1%1.0 454.0+1.5 453.3+1.4
5 449.7+1.5 4453+1.8 444.5+0.6 443.2+0.9 4443£1.3
10 448.5+1.5 444 8+1.4 444.6+1.5 443.6+1.2 443.4+12
M 20 446.8£1.5 443.2+0.7 443.9+1.1 4433+1.6 443.5£1.5
40 446.4+1 .4 441.6+1.3 442.9+1.3 442.6+1.3 444.4+1.1
Table 2. Average and standard deviation of carbon dioxide concentration (ppm) on reed beds
Measured Measured Measured point
time (hr) height (m) R1 R2 R3 R4 RS
5 4522412 451.7+1.3 450.6+1.1 451.4+12 452.4+0.9
10 452.0+1.6 450.8+1.1 451.9+1.1 450.1£1.3 451.30.9
AM. 20 450.9+1.5 450.1+1.3 451.30.9 449.7+1.9 451.0+1.1
40 450.6+1.6 450.3+1.4 451.7+1.1 449.2+0.6 448.9+1.5
5 4544413 448.5+1.5 448.5+1.3 447.5+1.4 448.8+1.0
10 453.8£1.0 448.1+1.4 448.1£1.3 4472409 448.1+1.2
M. 20 451.4+1.4 446.8+1.6 447.0+1.6 446.4+1.3 448.7+0.7
40 449.3+1.6 446.9+1.1 446.0+1.1 446.4+1.5 448.5+1.0
2T A R 2] 2] €] 207 Aol A S Table 137} 2] 7 2]5}3it). A Ho| A 27 of T=3F o]
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Fig. 3. Box-whisker plots for carbon dioxide concentration with height monitored A.M. and P.M. at mud flat and reed beds

in the Suncheon Bay.
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Fig. 4. Box-whisker plots for air temperature with height monitored A.M. and P.M. at mud flat and reed beds in the

Suncheon Bay.
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Table 3. Correlation coefficients between air temperature and carbon dioxide concentration for same height at mud flat and

reed beds in the Suncheon Bay

Sm 10 m 20 m 40 m

M(am) -0.54 0.62 0.77 20.75

M(pm) 0.80 0.65 0.56 0.70

R(am) 0.07 0.19 0.23 027

R(pm) 0.77 0.65 0.52 035
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Fig. 5. Linear regression functions of carbon dioxide concentration as air temperature at mud flat and reed beds in the

Suncheon Bay.
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