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Distribution of DMS Concenturation in the Atmosphere over Yellow Sea —
Preliminary Measurements from Duk-Juk Island

Ki-Hyun Kim' - Ji-Young Kim' - Ki-Bum Song' - Na-Young Kim' - Gang-woong Lee? - Gwi-Nam Bae®
! Dept. of Earth Scienccs, Sejong University, Seoul, Korea
2Dept. of Environmental Sciences, Hankook University of Foreign Studies, Young in. Korea
3Korean Institute of Science and Technology, Seoul, Korea

Abstract: This study was performed to accumulate database for natural sulfur emissions in the Yellow Sea region of Korea.
The atmospheric concentrations of dimethylsulfide (DMS) were measured during two intensive field experiments (April and
September 1999) from Duk-Juk Island located in the Yellow Sea. Ship-measurement of DMS was made additionally between
Chungdo (China) and Inchun (Korea) across the Yellow Sea during June 1999. The mean (and 1SD) of DMS concentrations in
Duk-Juk Island during two field campaigns was 24.01£40.5 (n=40, April) and 61.1+37.9 pptv (n=35, September), respectively.
The atmospheric DMS measured from ship experiments was generally low and close to the background concentrations in the
open sea area. The temporal distributions of DMS concentration were complicated in some sense but comparable to those of
ambient meteorological parameters. On the basis of our measurements of atmospheric DMS (and evidence found from previous
studies), the sea-to-air flux of DMS in the Yellow Sea is estimated to be about 4Gg S/yr. This amount of natural S emissions is
relatively lower than the estimates derived for Cheju Island. Therefore, additional experiments may be desperate to derive more
reliable figures for natural sulfur emissions in the Yellow Sea region.

Key words: dimethylsulfide(DMS), sulfur, emission, atmosphere, distribution, Duk-Juk Island
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Table 1. A summary of DMS measurement data during
April and September, 1999,

DMS Temp MaxTemp MinTemp Wspeed
{pt) (t) (t) ¢y . M)
1, April 1999

Mean 240 9.1 112 59 48
SE 64 04 05 02 03
Med 104 87 13 59 47
Min 06 41 48 39 16
Max 234 168 185 84 109
90% Ci 109 07 09 04 05

N 40 43 43 43 43

2. September 1999

Mean 611 235 257 212 32
SE 190 02 02 0.1 03
Med 134 234 259 213 30
Min 03 211 221 195 00
Max 466 264 287 228 79
90% Cl 322 03 04 02 05

N 35 47 47 47 43

3. All data

Mean 413 166 187 139 40
SE 97 08 08 08 02
Med 113 217 225 195 40
Min 03 41 43 39 00
Max 466 264 287 226 109
90% Cl 16,1 13 14 14 04

N 75 90 90 20 86
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Fig. 1. Temporal variabilities in the DMS and rainfall
distributions observed during April(upper) and September
(lower), 1999. * Julian days 97 (upper) and 247 (lower)
represent April 8 and September 7, 1999, respectively,
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Fig. 2. Frequency distribution of wind rose patterns
during April(upper) and September(lower), 1999.
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Fig. 3. Distribution of atmospheric DMS in the daytime
and nighttime during April(upper) and September(lower),
1999,
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Table 2, A summary of DMS measurement data in S
daytime and nighttime during April and September, 1999, ©
(@) Daytime . T
DMS Temp Max Temp Min Temp  Wspeed § BT
oot (c) () ) (ms) g
s W0
Aprit g
Mean 215 97 115 59 47 5F
SE 45 05 06 02 04
Med 15 88 16 59 44 oLLL. ,ﬂ.ﬂ‘ﬂ.m,r—l.rﬂ. .
Min 20 57 66 39 16 10 20 3 40 5 6 70 8 90 100 100
Max 101 168 185 74 109 DS (ppiv) <
90% Cl 77 09 10 04 06
N 29 31 31 31 31
September 2
Mean 525 241 262 213 30
SE 189 02 02 02 04 20 ¢
Med 119 24 1 261 213 28 ©
Min 03 226 236 195 0.0 S i5¢
Max 392 264 287 28 6.3 %
0% C 322 03 04 03 06 S ol
N 26 33 33 33 29 <
z
All data 5
Mean 362 171 19.1 138 39 D
SE 94 09 10 10 03 L P Y~ SR S
Med 11.5 22.7 23,8 19'5 3_8 10 20 30 40 50 60 70 80 90 100 100
Min 03 57 66 39 00 DMS (pp) <
Max 392 264 287 226 109
90(;/\01 Gl 127 621.6 6411.6 16 05 Fig. 4. Frequency distribution of atmospheric DMS
° o4 60 concentration measured from Duk-Juk island during April
(b) Nighttime (upper) and September(lower), 1999,
DMS Temp  Max Temp Min Temp  Wspeed
oty (c) () (t) (m/s) i
o anism)¥ A3 (steady-state condition)E -FA| gk
ri
Mean 308 76 104 59 51 T Aol
S w8 08 11 04 08 o AAE Tk Al ERe Hese et
Med 444 77 97 59 50 .
Min 06 41 48 39 18 72t (1) DMSEEE OHY 282 (OH abstraction
Max 234 113 185 8.4 94 ; = % o
: : - : reaction), (2) DMS| 3 OHY H7l¥Hg (OH
0%Cl 77 10 20 08 1 fon), (2) | o #7hie (or
N 11 12 12 12 12 addition reaction), (3) NO, #tiztol] 218k DMSe] 4tsh
September We. e 7 S Syt
Mean 857 222 24 4 211 38
SE 514 02 05 02 04 k(OH abstraction reaction)=4,20x 10~ %cm® molecules ' s™"
Med 195 221 240 212 33 _ 41
Min 04 211 221 195 19 k(OH addition reaction)=4,80x 10 cmS molecules ~ s
Max 466 235 287 226 79 _ 11
90% Cl %56 03 09 04 07 k(NO; oxidation reaction)=4.20X 10 Zem® molecules™
N 9 14 14 14 14 _
Al data 223 $4& 300m day ‘9] &2 dojdrin 7}
Mean 565 155 179 141 44 At (Ferek ef al., 1980), OH % NO; HHjZe 5=
SE 258 15 15 15 04 = K d Tanaka(1 N t al (1983)2] &
Med 723 214 223 196 42 08 anc Tana 4(1993)%t Noxon f al ?33)4 -
Min 04 41 48 39 18 TATE 0)&3la] 1.63x106 molecules cm > 2 03
M 466 235 287 226 4 =
0KC M6 25 26 26 8'6 ppv & AHE3HSIT o= 71 T89 RAHAAE

N 20 26 2 26 26 HE = DMS 52 40 pptv & 75, S &F 4
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