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Abstract

This study investigated the characteristics of variations in carbon dioxide concentration and air temperature with the vertical
change of surface in a grassplot. Field observations were carried out at a grassplot in Gyeongnam Science High School, over
four days in August and November, 2015. Continuous observation equipment (GMP343, VAISALA) was installed at the LP
(0.1 m from the surface) and UP (1.1 m from the surface) points, and the carbon dioxide concentration and air temperature
were measured simultaneously at 1-min intervals. To summarize the results of the observation, August had higher than average
concentrations of carbon dioxide, while November showed average air temperatures. Moreover, the concentration of carbon
dioxide was higher at the UP point, while the air temperature was higher at the LP point. The correlation coefficient of carbon
dioxide concentration between the UP and LP points was 0.80 in August across al the four days, while it was higher in
November at 0.58 - 0.95. The results of the regression analysis of carbon dioxide concentration with air temperature changes
for both August and November showed a distinct change at the LP point (R2=0.36 - 0.76), as compared to the UP point
(R2=0.1 - 0.57). Between the UP and LP points, the carbon dioxide concentration and air temperature regression analysis
results indicated that an active exchange was taking place between the two poaints.
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Fig. 1. Location of study area (left) and schematic diagram (right) to monitored vertical CO. concentration and air

temperature.
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Fig. 2. Indicator and probe (left) of GMP343, and internal structure diagram (right) of probe.
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Table 1. Descriptive statistics quantities of air temperature and carbon dioxide concentration in August

Date Component N Min Max Avg SD CV (%)
Air Temperature (UP) 1400 20.9 415 30.2 71 236
Air Temperature (LP) 1400 20.9 454 31.0 84 26.9
August 7
CO, (UP) 1400 423.7 5433 466.2 26.6 5.7
CO,(LP) 1400 376.5 577.1 442.5 39.8 9.0
Air Temperature (UP) 2643 234 40.6 310 6.8 223
Air Temperature (LP) 2643 233 449 318 8.0 25.6
August 8
COz(UP) 2643 402.7 526.4 460.1 26.7 58
CO,(LP) 2643 377.6 597.4 432.8 399 91
Air Temperature (UP) 4065 21.7 415 29.8 6.7 223
Air Temperature (LP) 4065 217 44.0 30.7 8.0 25.6
August 9
CO2 (UP) 4065 361.3 507.4 458.4 25.2 55
CO:(LP) 4065 3815 541.3 428.1 37.6 8.7
Air Temperature (UP) 5485 215 422 29.3 6.7 222
Air Temperature (LP) 5485 215 45.6 30.2 79 254
August 10
CO2 (UP) 5485 400.2 5114 454.9 26.8 5.8

COz(LP) 5485 354.3 544.8 420.9 38.2 89
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Table 2. Descriptive statistics quantities of air temperature and carbon dioxide concentration in November
Date Component N Min Max Avg SD CV (%)
Air Temperature (UP) 1440 6.6 297 13.9 8.8 0.6
Air Temperature (LP) 1442 54 334 14.3 9.8 0.7
November 5
CO, (UP) 1440 394.1 529.1 461.6 218 0.0
CO,(LP) 1442 361.8 467.3 403.2 19.2 0.0
Air Temperature (UP) 1440 8.7 238 15.2 41 0.3
Air Temperature (LP) 1442 8.6 245 154 44 0.3
November 12
CO2(UP) 1440 347.1 4754 434.3 21.9 0.1
CO:(LP) 1442 3293 440.6 376.0 17.2 0.0
Air Temperature (UP) 1440 -3.2 181 52 6.8 13
Air Temperature (LP) 1442 -3.0 20.6 5.8 7.7 13
November 18
CO2 (UP) 1440 368.6 548.0 4343 114 0.0
CO,(LP) 1442 3524 403.7 375.0 115 0.0
Air Temperature (UP) 1440 -25 15.7 37 54 15
Air Temperature (LP) 1442 -2.3 16.3 36 50 14
November 29
CO,(UP) 1440 347.6 460.2 417.3 414 0.1
CO:(LP) 1442 347.6 398.7 3737 151 0.0
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Fig. 3. Seasonal variation graphs of carbon dioxide concentration and air temperature.
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Table 3. Correlation coefficients of air temperature and carbon dioxide concentration in August
Date T-CO; (UP) T-CO:(LP) UP-LP(T) UP-LP(COy)
August 7 -0.75 -0.83 0.99 0.83
August 8 -0.65 -0.72 0.99 0.86
August 9 -0.65 -0.74 0.99 0.86
August 10 0.68 -0.72 0.99 0.88
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Table4. Correlation coefficients of air temperature and carbon dioxide concentration in November

Date T-CO; (UP) T-COz(LP) UP—-LP (Temp) UP-LP(COy)
November 5 -0.27 -0.73 0.99 0.59
November 12 -0.24 -0.72 0.99 0.58
November 28 -0.48 -0.72 0.99 0.77
November 29 -0.57 -0.68 0.99 0.95
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