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Abstract

In this study, before and after sunset carbon dioxide concentration and air temperature were observed in two points of
atmosphere (lower observation point of the GL + 0.1 m, the upper observation point of GL + 1.0 m) on the foreshore at located
in Suncheon Bay and their variations were analyzed. Observation was performed on the foreshore on 2~4 August 2010.
Instrument (VAISALA, GMP343) was set two hours before sunset and then observation was made continuously for six hours.
In three days, observed carbon dioxide concentration was 375~419 ppm, and the air temperature was in the range of 28.7~32.
5°C. The average concentration of carbon dioxide was 388~399 ppm in the upper observation point and 386~396 ppm in the
lower observation point. It was higher in the upper observation point and its fluctuations were similar in two observation
points. Correlation coefficients between carbon dioxide concentration and air temperature in the upper observation point were
in the range of —0.64~—0.88, and were calculated —0.65 to -0.90 in the lower observation point. For the carbon dioxide
concentration, correlation coefficients between the upper part and the lower part were very high as 0.98 in three times. For the
air temperature, correlation coefficients between the upper part and the lower part were very high as 0.97 and 0.99. In the same
observation time, the slope of the linear regression function as carbon dioxide concentration in the lower observation point for
the upper observation point was in the range of 0.97~1.01. Carbon dioxide concentration was slightly higher in the upper
observation point. Because carbon dioxide in the lower observation point was closer on the surface of the foreshore and
absorbed from atmosphere to the foreshore. In this study, it was showed that the vertical variation of carbon dioxide
concentration was insignificant in the several meter scale of atmosphere on the surface of the foreshore.
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Fig. 1. Foreground of the Suncheon Bay (left) and schematic diagram to monitored vertical CO, concentration (right).



Ao A AF5H L&A

o] sk Alolek 2 elte] ol 48 2220104
89 2-49] ote] A 7oA TZE| et oAks

B4 Hro) 7|12 BW=7|7|(VAISALA, GMP343)+=
A& 71 1AZE oo 70 & 9] 0.1 m A]3(3h
A, 2o} oA ‘L= #7)3 1.0 m A
A, 32} TIR o)A “Un R 7)) ool st
AUchFig. 1). A ¥ JH0] & ZH([L 9 U)oflA
o|AIglELA - F=0 A FiHo| AJAlSH= AE
o] BEa AR ST E] YO Qg ol4kst
Bha o] 54Kl BEel T HELS s 9]

GMP3432 o|ilseta: SA7124] 714 23&
S| AL olibskaE FYfsto] AR A QA
X (non-dispersive infrared, NDIR) ¥ o2 oAt
sh: RS S oSl sEE Vet
Z Ao 24 = o] MI70 indicatoro]|A] AA|7EO.2 &}
Q1|31 FAlol 18 7H4 o 2 Ap5 7} AR

=3A]
=

3.8
UE AR St Ao HESTA AR
oA Algdh= =3 A ARE #8519 2H, Fig. 2

of| A 7k2Z0] «07e] sz Aotk Ui 0%
olatslera %E% P 2|5 o] sHE 2| gof] vl =
A Yebg oL, A& o] o= F A3 9] ofilsheka
& 2|7k AR iﬁ%‘;‘ﬂ. UL o] Fof T 2|7 9]
ojatslEbA 5T ajoli= FAstY o, £ A mE
of| A AlZte] W ojitEEts FEol WE £ SV}
akoich A& AR 7|0 & oF 308 HHE o]ikst
B 57t S718H] ARl oM, U o] 305
7 AR E = SR 0] A4S THFig. 2).
ZAHo]| 412010 8 2~4Y F3F 33 =4 o4k
SletA ol 7]20] F A, A, Hit, BFEHA Y
W& Al4=7} Table 10]] HE|=|o] Q). &7 53¢
o|AIE ERA = 375-419 ppm 2] W Qlo|u], 7]
28.7~32.5C2] W¢jolt}. o]AtslebA o]
g Aol A= 388~399 ppm H=o|H, SR 2]
of| A= 386~396 ppm O 2 A] O] AFSlEkA =1 o] B

TS AR A ol A =1 T HE 2 gAlsl) 7]
O] -2 AR Aol A= 29~31C Ao, sht

=

ojitehea F= HE 24 401

(a) 2 August 2010

410

€0, ;l:’
a

(ppm) 5
o i A
390 g & L :‘Jfﬁ L
o Bh o deagl Bt %
L 2
L

- P

370

=30 -60 -30 [+] 30 €0 30
Time elapsed from sunset (minutes)

120

430

(b) 3 August 2010

410 i
k ?bFﬁ
el _.UD.‘\; [; ﬂi
7 T L

co,
(ppr)

370
=30 -60 =30 o 30 60 50
Time elapsed from sunsat [minutes)

430

(c) 4 August 2010

410

400

co,
{ppm)

.
. B . of B -
i M@u: Xy

380
O 1lo0m

B 0lm

370

=90 =60 =30 o 30 60 50
Time elapsed from sunset [minutes)

120

Fig. 2. Variations of CO, concentrations monitored at the
0.1 m and 1.0 m over sediment surface.
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Table 1. Descriptive statistics for CO, concentration and air temperature data

Date Component N Min Max Avg SD CV (%)
COx(U) 211 377 419 388 8 2
COz(L) 211 375 414 386 8 2
August 2
Temp(U) 211 29.8 325 31.0 0.9 3
Temp(L) 211 30.0 32.8 31.1 1.0 3
COx(U) 211 378 411 393 8 2
COx(L) 211 375 410 391 8 2
August 3
Temp(U) 211 28.7 29.7 29.0 0.3 1
Temp(L) 211 28.8 30.1 292 0.4 1
COz(U) 169 385 419 399 9 2
COx(L) 169 381 418 396 9 2
August 4
Temp(U) 169 29.1 32.1 30.1 0.7 2
Temp(L) 169 29.1 31.8 30.2 0.8 3
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Fig. 3. Box-whisker plots of CO, concentrations (left) and air temperatures (right) for measured date and points.
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Table 5. Correlation coefficients of CO, concentration and air temperature data for measured date and points

Date CO,-Temp(U) CO»-Temp(L) CO,(U-L) Temp(U-L)
August 2 -0.64 -0.65 0.98 0.99
August 3 -0.88 -0.90 0.98 0.97
August 4 -0.88 -0.89 0.98 0.99
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