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Abstract

The concentrations of dimethylsulfide (DMS) were determined using samples collected from a station located
at Kosan, Cheju Island during two field campaigns held in December 1996 and January 1997. The atmospheric
DMS concentrations measured at 6-hr intervals during the entire campaign periods, after excluding a few
extreme values, spanned in the range of 14 to 410 pptv with mean and | SD value of 127 £94 pptv (N=42).
Between two month periods during which the field campaigns were conducted, a notable reduction in DMS
levels was observed which was comparable to the dramatic shift in air temperature. A considerable difference
was also noted in DMS levels, when data were grouped by day/night basis. The cause of unexpected, high day-
to—-night DMS ratios is best explained in terms of high efficiency of daytime source processes relative to low
efficiency of nighttime sink processes due to the characteristics of the study location. The surface water DMS of
the study site, although scarcely measured, also behaved similarly to its atmospheric counterpart with its range
from 0.3 to 19 nM (N=11). When correlation analysis was conducted between the atmospheric DMS
concentration and other concurrently determined parameters, significant correlations were observed from most
basic meteorological parameters such as windspeed, relative humidy, and air temperature. However, the
existence of “not-so-strong” correlations between air temperature and DMS concentrations relative to other
ones indicated that the effect of temperature on DMS behavior must be reflected in more complicated manners
at the study site. The sea—to-air flux of DMS was approximated through an application of the mass—balance
flux calculation method of Wylie and de Mora (1996) under the assumption that sink mechanism within the
marine boundary layer is in steady-state condition with its counterpart, source mechanism. Based on this
estimation method, we reached a conclusion that oceanic DMS emitted from the southwest sea of the Korean
Peninsula can amount to approximately 9~ 36 Gg S yr .
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Fig. 1. The location of sampling station, Cheju Island
in the southwest sea of Korean Peninsula.
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Fig. 2. Plot of wind direction during the two field
campaigns.
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Table 1. A summary of DMS measurement data (December 1996 ~January 1997, Cheju Island, Korea).

Windspeed Temperature RH DMS (air)® DMS (wt)
(m sec™®) °0) (%) (pptv) (nmol 1)
I. DMS data for the entire measurement periods (12/96—1/97)
Mean+1SD | 8.043.8(7.5)”  8.3%3.36 61+12,3(62.8) 127 £94(102) 4,4+5.2(2.6)
Range 2.0-22(N=88) 1.7-98(N=288) 24.7-98(N=88) 14-410(N=42) 0.3-19(N=11)
II. DMS data for the month of December 1996
Mean +1SD 6.3+3.9(5.2) 11.6+2.0(11.2) 54,84+13,5(53.7) 177 +£119(146) 6.4+8.3(2.65)
Range 2.0-22(N=36) 8.3-17.4(N=36) 24.7-82(N=36) 45-410(N=16) 1.5-18.8(N=4)
III. DMS data for the month of January 1997
Mean=+1SD 9.243.3(9.1) 6.03+1.95(5.95) 65.5+9.2(65.8) 96 +59(85) 3.3+2.5(2.6)
Range 3,3-15(N=52) 1.7-11.7(N=52) 41,3-97.5(N=52) 14-239(N=26) 0.25-7.2(N=7)

a) To derive statistically meaningful mean value of the DMS concentration, computations were made after excluding
DMS values above mean+1SD,
b) Numbers in the parenthesis denote the median,

Table 2. A Comparison of DMS measurement data collected between daytime and nighttime periods®.

Windspeed Temperature RH DMS (air) DMS (wt)
(m sec™!) °C) (%) (pptv) (nmol 1)
1. DMS data for the daytime periods(December 1996)
Mean+1SD 6.1+3.5(5.2)» 12.5+2.0(12.5) 51.94+13(51.9) 2004149(166) 6,4+8.3(2.7)
Range 3.2-18.9(N=18) 9-17.4(N=18) 29.7-81,7(N=18) 59-410(N=4) 1.5-19(N=4)
II. DMS data for the nighttime periods(December 1996)
Mean + 1SD 6.4+4,4(5.3) 10.6+1.5(10.7) ~ 57.7+13.8(57) 170+114(128) -
Range 2,0-22(N=18) 8.3-14(N=18) 24,7-82(N=36) 45-364(N=12)
II1. DMS data for the daytime periods(January 1997)
Mean+1SD 9.0+3.5(9.0) 6.3+£2.0(5.96) 65.1+9,9(63.8) 109+66(101) 3.3+2.5(2.6)
Range 3.5-15(N=26) 3.1-11.7(N=26) 41-82(N=26) 15-239(N=14) 0.3-7.2(N=17)
IV. DMS data for the nighttime periods(January 1997)
Mean+1SD 9.3+3.1(9.4) 5.8%+2.0(5.90) 661+8.6(66) 81.7+48.6(76) -
Range 3.0-15(N=26) 1.7-10.2(N=26) 50,.8(97.5(N=26) 14-166(N=12) -

a) Comparison was made on datasets representing each monthly periods due to significant differences in their
temporal distribution trends, Daytime datasets include measurements made during 06001200 and 1200-1800, while
nighttime ones during 1800-2400 (or 0000) and 0000-0600.

b) Numbers in the parenthesis denote the median,
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Fig. 3. Temporal variabilities in the DMS distributions
observed during the two field campaigns:
December 1996 (upper) and January 1997
(lower). For reference, the 344th and 8th
Julian days in the upper and lower Figures
correspond to the 9th of December and the
8th of January. DMS values with outlying
trends (i.e., ones exceeding 430 pptv) were
also included for comparison.
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Table 3. Results of a Z-statistics test on comparative datasets (Refer to Tables 1 and 2).

Windspeed Temperature RH DMS (air) DMS (wt)
(m sec™) °C) (%) (pptv) (nmol 1)
I. Between the two month periods(December 1996 and January 1997)
Z—value —3.6481 12,9851 —4,1572 2.537 0.7281
I 0.0003 < 0,0001 < 0. 0001 0.0112 0. 4666
II. Between daytime and nighttime datasets of December 1996
Z-value 0.2264 —3.2448 1.2993 -0, 3683 -
P 0.8209 0.0012 0.1938 0.7126 -
III. Between daytime and nighttime datasets of January 1997
Z—value 0.3272 —{0.8299 0. 3889 ~1,1935 -
P | 0.7435 0. 4066 0.6973 0.2327 -~

“denotes the results of z-statistics test to distinguish the differences between the two data groups.
The P values represent the probability the two data groups compared are not statistically different. (As the P value
approaches zero, difference between the data groups becomes more significant.)
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ABA S (r=0.2012, N=42, P<0.10) &g $

2191,

e ARy ohiel 4AYS JRHoE s
t oleifiAek, 74 4R4e) Eas DMSSl $AA%
2 AP 708 942 949 5 U5 9% 59,

F52 Fd7t 47 ¥ DMSY| gx9} FA#-#A (po-
sitive correlation)& f*|sl= AL oL 2 44

AA Y] 7hsd 74°1E} 59 F7le dados

Semozye o7z g5t DMSY % $7h14
Aoich. ¥ERE DMSS| el F7ksi, o) Fol
WAHE DMSS = 374 Aol w1 23

742 0]7]= &A%, Andreae ef al.(1994)% 53

fog DMS (pptv)

.2 3 4 5 8 N .8 k] 1.0
log Windspeed (m sec”)

Fig. 4. Results of a correlation test between atmos-
pheric DMS concentration and the windspeed
using the data acquired during the December
1996 campaign.
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