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Abstract

Atmospheric fine particles (PM,s) were collected at the background sites, Kangwha, Taean, and Kosan and
characterized to understand their behaviors at the sites. Daily samples of PM,s mass were measured and ionic
species, carbonaceous species, and gaseous species were analyzed. Four—day backward trajectory analysis was also
carried out. The mean concentrations of anthropogenic species were highest at Kangwha among three sites, while
contributions from sea salts were highest at Taean during the measurement period due to higher wind speed at
Taean. Major chemical components in fine particles were sulfate, organic carbon, nitrate, and ammonium. Most of
the non—sea-salt (nss) sulfates in PM,s might be present as ammonium sulfates at these sites. Most air parcels
arriving at Kangwha and Taean were from northern China. Therefore, both sites were thought to be affected by the
same air parcel. At Kosan, during the measurement period, air parcels were from either northern China or southern
China. The nss sulfate concentration in the air parcels from southern China was higher, while the nss calcium,
nitrate, and ammonium concentrations were higher when the air parcels were from northern China.
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Fig. 1. Location of aerosol monitoring stations.
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Fig. 2. Schematic flow diagram of the sampler.
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Table 1. Chemical composition of PM,s particles measured between February 28 and March 12 at Kangwha,

Kosan, and Taean sites.

Kangwha Kosan Taean

Species Mean + SE* Range Mean+SE Range Mean = SE Range

(ng/m?) (ng/m’) (Hg/m?) (ug/m?) (ng/m?) (ng/m’)
Mass 25.6+0.37 14.3~48.8 18.3%£3.64 3.81~304 17.8+1.20 124~22.3
SO 5.35+0.54 2.16~8.33 5.38+145 0.59~11.95 3.83+0.36 242~6.13
NOs~ 3.02+0.68 0.67~9.30 1.26+£0.47 0.17~1.83 1.23+0.35 0.32~3.60
Cl- 0.61+0.13 0.24~1.61 0.50+£0.25 0.00~1.90 1.11+0.47 0.00~4.26
K* 0.57+0.16 0.10~2.45 0.33+0.11 0.06~0.85 0.23£0.05 0.10~0.49
NH.* 3.37+0.35 1.06~6.22 1.26+0.25 0.39~2.98 0.90+0.20 0.23~1.47
Na* 0.42+0.10 0.14~1.41 0.95+0.14 0.37~1.40 1.35+0.29 0.58~2.85
Mg 0.06+0.01 0.03~0.12 0.09+£0.01 0.05~0.12 0.15+0.06 0.04~0.63
Ca?* 0.19+0.02 0.09~0.37 0.30+0.10 0.14~0.89 0.56+0.32 0.00~3.36
OC** 5.17+0.50 2.95~9.46 2.97+053 1.25~4.69 - -
EC** 0.56 +0.07 0.28~1.17 0.32+0.08 0.06~0.59 - -
No. of
Samples 14 7 11

- 2
* SE : standard error= V%_—)ﬁ;—)—

where, X : daily mean concentration, X, : overall mean concentration,
N : number of samples
** OC : organic carbon; EC : elemental carbon
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Table 2. Non—sea-—salt species in PM,s particles during the intensive measurement of March, 1996.

Kangwha Kosan Taean

Species Mean £SE Range Mean+SE Range Mean + SE Range

(Mg/m*) (ng/m?) (ug/m?) (ug/m?) (ug/m?) (ng/m?)
Nss SO, 5.16+0.54 2.11~8.29 514£1.43 0.50~11.59 3.49+0.67 1.93~ 5.41
Nss Cl- -0.14+0.23 -2.11~1.23 -1.21£0.33 -2.37~ 0.12 -1.45+0.37 -251~-0.07
Nss K* 0.53x0.15 0.09~2.40 0.30+0.11 0.05~ 0.81 0.18+£0.04 0.07~ 0.39
Nss Mg?* 0.01£0.01 -0.13~0.06 —-0.03+0.01 -0.11~ 0.00 —0.01+0.03 -0.09~ 0.29
Nss Ca** 0.18+0.02 0.08~0.35 0.26+0.10 0.10~ 0.85 0.51+0.31 -0.05~ 3.26
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Table 3. Concentrations of gaseous species at Kangwha and Kosan sites during March, 1996.

Kangwha Kosan

Species Mean +SE Range Mean+SE Range

(ug/m?) (pg/m?) (ug/m?) (ng/m?)
HNO:; 1.15£0.22 0.27~2.88 0.45+0.13 0.08 ~1.01
HCl 0.34+0.06 0.07~0.93 0.64+0.12 0.31~1.01
NH; 5.55+0.47 3.77~9.83 0.72+0.25 0.12~1.93
NO;/(HNO3+NOs") 0.39+0.02 0.25~0.52 0.68 +£0.06 0.37~0.89
NH.*/(NH:+NH. ") 0.36 £0.03 0.13~0.49 0.65+0.07 0.38~0.85
CI/(HCI+C1M) 0.59+0.05 0.30~0.95 0.35+£0.12 0.01~0.83
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Backward frajectory slarting at Kongwha
96.2.28 00:00 -~> 2.24 00:.00
fhin : 1000m  thick : 2000m

Y-Distance {grid)
25 30

20

15

X~Distance (grid)

Fig. 6. Air mass trajectories arriving at Kangwha on
28 February, 1996.

Backward frajectory starfing af Taean

26.3. 3 00:00 ~-> 2.28 00:00
thin « 1000m  thick : 2000m

0

25 30 35

Y-Distance (grid)

20

15

10

10 15 20 25 30 15 40 45 50
X-Distance {grid)

Fig. 7. Air mass trajectories arriving at Taean on 3
March, 1996.
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Backward Irajectory starfing of Cheju
96.3. 3 00:00 --> 2.28 00:00
thin : 1000m

Thick : 2000m

Y-Distance (gric)

X-Distance (grid)

Backward trajectory starting ot Cheju
96.3. 6 00:00 --> 3. 2 00:00

thin @ 1000m  thick : 2000m

Y-Distance (grid)

10 15 20 25 30 35 40 45 50
X-Distance (grid)

Fig. 8. Air mass trajectories armiving at Kosan on 3
and 6 March, 1996.
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Table 4. Concentrations of air pollutants classified
with air trajectories at the sites.

Kosan Kangwha Taean

Species (ug/m?) (ug/m’) (ng/m?) Region*
PM,; 16.8 (5)** 25.6(14) 17.8(11) Northern China
Mass 21.9(2) - - Southern China
Nss SO 4.11 5.16 3.49

7.72 - -
Nss Cazt 0.30 0.18 0.51

0.17 - -
Nss K+ 0.30 0.53 0.18

0.28 - -
NOs~ 1.39 3.02 1.23

0.96 - -
NH.4+ 1.36 337 0.90

0.99 - -

* Classification by the 4-day before origin of air mass trajectories
** Number of samples
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