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Abstract

The spatial distribution characteristics of airborne mercury (Hg) were investigated using its concentration data
from six measurement sites selected to represent: (1) three terminal sites with heavy traffic loads in urban area, (2)
one urban residential site, and (3) two mountainous sites in Korea. The measurement data obtained during
September 1997 through May 1998 indicated that the mean concentration of Hg from different study sites were
comparably high with the mean values spanning from 5~9 ng/m®. The concentrations from all those sites were
systematically high compared to those of most background sites around world or fo other Korean sites investigated
previously. When results of correlation analysis between Hg and relevant parameters were compared among
different study sites, temperature was most frequently found out to be in strong correlation with Hg concentrations.
Results of factor analysis also indicated that Hg concentrations could be affected simultancously by the factors
affecting such parameters as ozone, temperature, ozone, carbon monoxide, and PM. The findings of enhanced Hg
levels from Ji—-Ri Mountain relative to terminal site suggest that its distributions may be rather homogengous not
enough to clearly distinguish areal differences and the associated source signatures between urban and rural areas.
The existence of systematically high concentrations from all investigated sites also indicate that the impact of its
source processes should be quite ubiguitous, while highly variable in relatively long term scale.
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Table 1. A statistical summary of Hg concentration and relevant data sets measured from urban and nonurban areas.

HgAll UV RH Wspeed Temp ©3; NO NO: NOx SO; CHy N-CH: THC ¢O PMIO
ngm? mVem™ % ms  °C ppb ppb ppb  ppb  ppb ppm ppm ppm ppm pgm=
(1) Banpo Terminal (3/13/98 -~ 3/18/98)*
Mean 680 780 4995 060 501 266 9402 9109 18511 429 177 145 323 1273 6718
Medium 622 100 5200 (050 510 100 9150 9300 18750 400 173 142 301 1100 6300
SD 240 1045 1351 035 304 379 69.00 3467 9874 296 030 032 048 518 2854
Min 324 000 2700 000 -1.50 000 100 1800 1900 100 128 105 261 400 1200
Max 1730 34 76 180 1220 20 325 177 500 14 276 406 552 27 15700
N 13 n3 13 113 113 113 n2 120 112 112 13 13 13 13 113
CI(900%) 037 163 201 006 049 059 1083 543 1548 046 005 005 007 081 445
{2) South Terminal (3/6/98 ~ 3/11/98)
Mean 758 1411 378 106 704 1396 9721 7482 17204 891 175 049 224 1117 5264
Medium 730 100 3200 100 625 1400 7250 6000 14250 800 169 049 211 1000 4650
SD 359 1996 1410 070 348 1158 8771 5019 13391 660 035 030 030 514 3258
Min 284 000 1700 000 160 000 200 1100 1300 100 103 003 194 300 3.00
Max 203 65 79 30 143 38 417 230 626 24 286 158 347 28 13800
N 12 14 114 114 114 114 114 114 114 114 114 114 114 114 114
CI(900%) .56 310 2.9 011 054 180 1362 780 2080 (04 005 005 005 0830 506
{3) East Terminal (3/18/98 ~3/22/98)
Mean 325 1325 4556 162 432 1352 8655 8422 17077 785 207 039 246 863 4899
Mediom 507 100 4200 150 350 1200 8100 7600 15700 600 207 021 231 800 3800
SD 180 1933 1619 085 448 898 8715 6271 14585 627 057 044 052 372 3665
Min 273 000 2200 020 -270 000 100 900 1100 100 108 000 183 300 1000
Max 1580 69 89 420 1530 3500 618 517 965 4 461 223 684 2200 25000
N 124 160 160 160 160 159 159 159 159 159 156 156 IS6 150 160
CI(900%) 027 253 212 011 059 118 1144 823 1914 082 008 006 007 049 479
{4) Yang Jae (3/4/98 ~ 3/6/98; 3/28/98 ~ 4/23/98)
Mean 681 1588 5749 147 1550 1520 4433 4961 9391 741 2249 100 2349 893 6764
Medium 639 300 5900 140 1540 1000 2500 4900 7800 700 2100 080 2200 800 62.00
SD 275 2219 1913 076 500 1455 4756 1907 6058 263 484 LIl 530 449 3553
Min 207 000 800 010 380 000 100 1100 1400 300 1700 000 1700 100 300
Max 20 99 98 5 27 66 331 120 408 18 61 13 6 27 203
N 667 687 687 687 687 686 686 686 686 652 685 685 685 686 673
CI(90.0%) 0.8 139 120 005 031 091 299 120 381 017 030 007 033 028 226
(5) Oh-Dae Mt. (5/7/98 ~ S/15/98)
Mean 541 2421 6363 080 1323 227 674 315 989 409 168 045 2.3 306 2208
Medium 456 400 6500 060 1190 200 500 200 700 200 165 046 216 300 2000
D 234 4184 20.79 098 476 1.58 575 232 780 551 0.14  0.21 020 143 1272
Min 267 000 100 000 680 000 100 000 200 000 150 00% 163 000 100
Max 1450 216 99 980 2490 8 3 9 40 29 214 094 252 15 6700
N 172 177 178 198 177 176 176 176 176 177 123 123 123 177 177
CI(900%) 030 520 258 0.2 059 020 072 029 097 068 002 003 003 018 158
(6) Ji-Ri Mt. (9/29/97 ~ 10/7/97)
Mean 864 17.56 6026 208 798 5090 387 241 628 S8 190 030 221 2139
Medium 783 100 3800 205 8.0 5600 250 200 500 200 194 033 2727 19.00
sD 438 2455 1243 086 3.4 1909 715 251 898 801 007 018 021 1351
Min 246 000 3500 050 220 2000 100 000 100 100 100 000 127 1.00
Max 2260 9300 9600 580 1430 11300 7600 2300 9000 4200 228 133 266 68.00
N 186 198 198 [98 198 194 194 194 194 194 194 193 193 197
CI900%) 053 288 146 0.0 037 227 085 030 107 085 002 002 002 1.59

* periods in the parenthesis denote duration of measurements for that specific site.
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Table 2. Results of correlation analysis between Hg concentrtaion and relevant environmental parameters. Correla-
tion coefficients are compared for each study site.

BT ST ET YJ oM M
No. of data (3t 12+ 24+ (66Tt (172)* (186t
WD’ (.2049 -0.2309 —0.4572* —0.2444* - —0.4800* —0.1896
Windspeed -0.4085% 00527 -0.2916 —~Q2072% (G.2582 00217
TEMP 0.1556 0.3918* 0.7021% 0.1864* 0.5766% 0.6661*
RH 0.4375* 0.0058 —0.0668 —0.0531 —0.3669% 0.0860
Uy —0.1948 0.5450* 0.1450 -0.0363 0.6470* 0.5348*
S0, 0.1213 0.4886* 0.5744* 0.5133% 0.5765% 0.3897=
NO 0.3166 0.2123 0.4822% 0.3333* 0.4732% 00918
NO, 0.2332 0.1916 0.4233% 0.4988* 0.5264% 02176
NO, 0.3034 0.2113 0.4696* 0.4177* 0.5065% 0.1395
O -0.2078 —0.1171 —0.0609 -0.1616% —0.0734 0.6120%
Cco 0.5334* 0.3634% 0.5364* 0.4743% 0.2216 -
CH, 0.5548% 0.3831% 0.1535 0.3677% -0.1212 0.2121
N-CH, 0.1762 -0.3171 0.1614 .3461% —00743 -0.1229
THC 0.4663* 0.1381 0.2911 0.4072* —0.1592 0.0642
PM-10 0.t919 0.2393 0.4850% 0.4832% 0.3733* 0.6536%

* denotes the case whose probability of no correlation is less than 0.0001.

Table 3. Results of correlation analysis as a function of wind direction. For each site, the mean values for each of 16
wind directions were derived and used for correlation analysis. Correlation coefficients are summarized for
each individual measurement site.

Hg BT ST ET YJ oM ™M
Windspeed —0.0802 0.2610 -0.4954 —00787 0.2765 00176

TEMP 0.6629% 03515 0.8371%* 0.6668% 0.6785% 0.6185*
RH 04032 0.0843 03374 -00198 —0.4694 0.0389
uv —0.2745 0.4969 ~0.1078 0.1359 0.8128%* 0.5287
SO 03930 04749 0.6075 06237+ 0.8078% 0.2524
NO 04885 0.2522 0.6495% —-0.1640 0.7075* —00022
NO; 0.2728 0.3729 0.6391# 0.3486 0.83] 1** 0.3136
N, 0.4485 0.3020 0.6626* —0.0327 0.7719* 0.1579
05 —0.4044 —0.2948 ~{1.5994 0.2176 —0.2963 0.3845

co 0.8182*+ 0.2964 0.7550* 0.0849 0.6482%

CH, 0.7867* 0.3511 00310 0.4953 0.2155 —0.0821
N-CH, 04223 ~0.2943 0.4530 0.4463 0.0045 00721
THC D.7665* 0.1408 0.3345 0.5024 (.1405 —-0.0111
PM-10 0.6955* 44271 06259+ 4.6890* 0.4850 (.5494

* and ** denote the cases whose probability of no correlation are less than 001 and 0.0001, respectively. For each site, each parameter has a total

of 16 data poinfs.
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Table 4. Varimax rotated factor loading matrix for Hg and relevant data determined during 1997 and 1998,

I. Banpo Terminal (BT)

I1. S. terminal (ST)

Variables

Factor | Factor2 Factor3 Factord

Factor 1

Factor 2

Factor 3

Factor 4

Hg*

Wind direction

Windspeed
Temperature
RH
Irradiance
SO,
NO
NO;

0,

CcO
CHs
N-CH,4
PM10

0.824

0.511

0.869
0.738

0.889
0.541

0.582

0.784

0.700
0.927

0.795
0.518
0.758
0.621

0.823

0.580
0.670

0.802

0.606

0.650

% variance
Eigenvalue

0.348
4.878

176 0.097 0073
2458 1.362 1.027

0.33
4.623

0.239
335

0.169
2359

0.081
1.138

IIl. E. Term

inal (ET)

IV. Yang Jae (Y])

Variables

Factor |

Factor 2 Factor 3 Factor 4 Factor 5

Factor 1

Factor 2

Factor 3

Factor 4

Factor 5

Hg*
Wind direction
Windspeed
Temperature
RH
Irradiance
S0
NO
NO,

Oy
co
CH,
N-CH;
PM10

0576

0.798

0.576
0.890
0.859

0.564
0.710

0.642

0913

0.867

0.825

0.824

0511

0.784

0.738

0541

0.582

0.869

0.889

0.820

% variance
Eigenvalue

0314  0.18
4393 2513

0.133 0.12 0,057
1.869 1675 08

0.348
4.878

0.176
2.458

¢.097
1.362

0073
1027

0.055
0.768

V. 0Oh~Bae

Mt. (OM)

VI. Ji-Ri Mt. (JM)

Variables

Factor 1 Factor2 Factor3 Factor 4

Factor 1

Factor 2

Factor 3

Factor 4

Factor 3

Hg*
Wind direction
Windspeed
Temperature
RH
Irradiance
SO,

NO
NO:

Os
cO
CH4
N-CH4
PMI0

0.665
0.680

0.869
0.682

0.654
0.756
0.863
0.689 0.500
3.821

0.502

0.698

0.780
0.661

0.826
0.824

0.643

0.643

0.586

0.768
0.513

0.681

0.899

0.370

% variance
Eigenvalue

0.427
5978

0.154 0.108 0073
2.158 151 1L.017

0.283
3.681

0.18
2.336

0.134
1,741

0.092
1.193

0.062
(.808

gl 87 A7 A s
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o] AAALA A= o =8 2000
d wReEALAHe] Al sl A7H Y%
Lo} (KRF-2000-015-DP0453).
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