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Abstract

The soil-air exchange processes of CH, were investigated in Hari district of Kang Hwa Island, Korea during the

late April 2002. In the course of our field experiments, we measured the concentration, concentration gradients
(between two different heights of 1 and 5 m), and the fluxes of CHs using the surface layer gradient microm-

eteorological methods. If the relationships between CH, fluxes and the relevant environmental parameters are

examined, CH, fluxes were found to be affected most significantly by parameters like wind speed. The results of

our study indicate that the study area behaved as a net source of CH, to the atmosphere with a net daily emission

rate of 3.6 mg m~2. The findings of relatively low exchange rate observed at our study site suggest that the rice

paddy area investigated prior to planting period can behave as a moderate source of methane.

Key words : Regional background, Soil-air exchange, Emission, Dry deposition, Mercury

1. A £

A7 A 8RS R >

e 8 7pA ¥

* Corresponding author
Tel : +82~(0)2~3408-3233, E-mail : khkim@sejong.ac kr

AR mE A e oA AT Fo
e 2ANA L WEF Frtet AAHS @2 2}
AES] AL Whol gic) o]#q TAL o] & 2
A71A 8 WEEA I WiEFRE HFHow F
B 4 it A7E FAHE A7E Agshae
mEbA wes] 2ATAS JmslE o)abslrlant

J. KOSAE Vol. 19, No. 3(2003)



ol ANE
AEES JI9H wiEded e oF
ohzl, o] &2l F2 A elz}
2172 B3 Al awle dgt
28 AE AAFA
01*&:@}5}*1 A 9
23 iﬁﬂzﬂi

P o
el

Z

Al

o=

_?‘.'4
=

o W

.l
2 FHFHEHT Ut
H7183 FolM 2A
wleke] wiZolt 3
FAol ARE s
o o}
| gd4e
Az 4 o A A4 FEE WEEHE A1
ghe] R A7k ghe)z O 420~620Tgo 2 &
A E 12 ¢9lo} (Khalil and Rasmussen, 1990). o] =
70~80% A=) wigk> AEIA 7|8de] A 3k
Wk Aoz YAz sk & ATANE B
A2elel dgke) $AHe) $EEAG 03
€ 2o MUsHA BAM37] 93 Exew, s

Lo A

8-

=]

By

L

&
Fl
>

i

4%

Hated, 7
o2 A®-d)7| 7kl % %HEJ% uﬂ%sl 34
28 ) e
AFHAA G A ofn)] 2001»3
v Aol w=xo w3
ele}t (Kim et al., 2002). B #Za1d] ]
d B vete] mgEge
o} o]} 2 3o Qe =
Az HFEHe olabdwa 9 tH7l
oz EAste 29 L=
o 2 4735 A9e =de, v 2
% BRz7Ae] B4 #AAe W
2 7kA B A A Alskaral g

x-N
e T

}Lrh:ﬂ‘. 032—14&3:

2. ATYH
2.1 AFcjax| Ao Y
B <A77} ol oA FIE AR Ao A A

Table 1. A statistical summary of CHs-related data sets and the basic environmental parameters determined concur-

rently during the whole study period.

A. CHas-related concentrations.

B. Basic meteorological parameters.

CH4«L)* CH4(U) ACH:; FluxCHs K TEMP. uv RH  windspeed

ppb ppb ppb mgmZ2h' ms °C MWcm™ % ms™!

Mean 1815 1812 1.945 0.150 0.060 Mean 12.4 0.09 59.9 3.97

Median 1798 1791 -2.666 —0.183 0.062 Median 12.5 0.00 57.0 3.70

SD 98.91 90.83 32.84 7.000 0.034 SD 2.99 0.15 18.8 2.07

Min 1614 1678 —1159 —-22.78 0.008 Min 6.30 0.00 28.0 1.00

Max 2178 2183 152.3 32.82 0.131 Max 21.2 0.52 91.0 9.60

N 158 156 155 112 116 N 159 159 159 159
Cl1(90%) 13.02 12.03 4.365 1.097 0.005

CI1(90%) 0.39 0.02 2.46 0.27

C. The concentrations of both gaseous and particulate pollutants.

SO, NO NO» NOy CHy NMHC THC O3 Co CO; PM: 5 PMio

ppb ppb ppb ppb ppm  ppm ppm ppb ppm  ppm  pgm™ pgm

Mean 1.09 1.84 7.95 9.35 1.80 041 2.20 41.5 0.31 384 46.6 60.7

Median 1.00 1.00 5.00 6.00 1.75 0.38 2.16 40.0 0.30 383 44.0 55.0

SD 0.46 2.33 8.01 9.39 0.22 0.13 0.18 11.1 0.11 12.2 26.7 37.1

Min 1.00 1.00 1.00 2.00 1.49 0.14 1.91 16.0 0.10 364 6.00 12.0

Max 5.00 20.0 38.0 49.0 2.69 0.73 2.98 89.0 0.60 411 167 274

N 159 158 158 158 159 159 159 158 158 120 159 159

Cl1(90%) 0.06 031 1.05 1.24 0.03 0.02 0.02 1.46 0.02 1.84 3.50 4.86

* Capital letters L and U denote lower (1 m) and upper level (5 m) above ground for CH4 gradient measurements, respectively.
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Table 2. A statistical summary of CH;-related data sets
and relevant parameters for its flux quantifica-

tion.
CH«(L) CH4(U) ACH,4 K Flux
ppb ppb ppb ms! mgm=2h!
A. All data sets
Mean 1815 1812 1.945 0.060 0.150
Median 1798 1791  —2.666 0.062 —-0.183
SD 98.91 90.83 32.84  0.034 7.000
Min 1614 1678 —115.9 0.008 —22.78
Max 2178 2183 152.3 0.131 32.82
N 158 156 155 116 112

C1(90%) 13.02 12.03 4365  0.005 1.097

B. Upward emission events

Mean 1830 1803 26.83  0.057 5.535
Median 1828 1791 15.05  0.057 4.325
SD 86.90 77.16 29.09  0.030 6.031
Min 1691 1688 0.204  0.009 0.080
Max 2158 2152 152 0.124 32.82
N 69 69 69 47 47
Cl1(90%) 17.45 15.49 5.839  0.007 1.477

C. Downward dry deposition events

Mean 1801 1819 —18.02 0.060 —3.744
Median 1779 1791 —1239  0.063 -2.544
SD 106.3 100.7 19.25  0.035 4.706
Min 1614 1678 —1159 0.008 —22.78
Max 2178 2183  —0.981 0.131 ~0.048
N 86 86 86 65 65
Cl(90%) 19.06 18.06 3452  0.007 0.974

D. Data without vertical direction

Mean 1781 0.104
Median 1915 1781 0.105
SD 104.8 0.020
Min 1750 1781
Max 1944 1781 1870
N 3 1 4
Cl1(90%) 176.8 0.024
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Fig. 1. Plots of temporal variabilities of CHs-related
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Table 3. Results of correlation analysis between the CHs-related parameters and the relevant environmental para-
meters measured concurrently: The whole data sets are compared after being grouped into: (A) the upward

emission and (B) the downward deposition events.

K CHa(L) CH4(U) ACH,4 CHa Frux K CH4(L) CH4(U) ACH,4 CHa riux
(A) Emssion data sets (B) Deposition data sets
CH4(L) 0.094 (69) —0.280 (86)
CH4(U) —0.060 0.9441 69) —0.185 0.98411 (86)
ACH,4 0.313 0.4831M 0.168 (69) —0.4581 0.3721 0.201 (86)

CH, Flux 0.500" 0.4331 -0.004 0.930" 47 —0.633" 0.500™ 0.295 0.952M1 (65)
SO; - - - - - 0.292 —0.110 —0.042 —0.388"  —0.382!
NO 0501 0.013 0.082 -0.177 -0.113 0.232 0.075 0.099  -0.101 -0.154
NO, -0.233 0.339" 0.533"  —0.402" —-0.443! 0.032 0.724" 0.728" 0.186 0.210
NO« -0.173 0.310 0.4981  —0.3941  —0.445! 0.104 0.630" 0.64411 0.109 0.107

NMHC 0.060 —0.181 -0.217 0.035 —0.234 -0.107 —0.156 -0.131 -0.174 0.060
THC 0.391'  0431" 0.479™ 0.017 0.119 0.272 0.591™ 0.644"  —0.107  —0.268
0; 0.242 0.055 0.102 -0.107 -0.178 0.418" —0.083 -0.059 —0.151 —-0.144
CcO —0.258 0.684™ 0.679" 0236  -0.166 -0.150 0.536 0.579"  —0.065 0.222
CO: —-0.466" 0.122 0.444"  —0.575" -0.538" | —0.203 0.359' 0.385' 0.024 0.127

PM2.5 -0.026 0.663M 0.718™ 0.075 —0.093 0.289 0.5231 0.560" —0.038 -0.203
PM10 0.117 0.643' 0.693" 0.080 —0.040 0.292 0.45411 0.496"  —-0.091 --0.264
uv 0.381' —0.077 -0.003 -0.221 —-0.159 0.776"  -0.338' -0.238 -0.618"  —0.671M
RH —0.587"" —0.342! -0.298  —0.231 0.135 -0.773"  0.170 0.089 0.476M 0.572M
WS 0.941M  0.146 0.059 0.280 0.535" 0.862  —0.192 —0.144 —-0.304! —0.476M1

TEMP. 0.109 0.049 0.133 -0.205 0.100 0.4121 0.162 0.178 -0.037 -0.099

Superscripts I, 11, and 111 denote P values less than 1072, 1073 and 1074, respectively.
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