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Abstract

This study isto investigate the air pollution characteristics of an industrialized midsize west-coastal city by com-
paring air quality to a neighboring inland city. The hourly averaged data of O;, SO,, NO,, CO, and PM ;4 measured
from continuous air quality monitoring sites in Gunsan (coastal) and Jeonju (inland) were analyzed. The data set
covers the period from 2004 to 2006. The annual average concentrations of the air pollutants in two cities were com-
pared in their abundances and temporal trends as well. O; and SO, in Gunsan were relatively higher than those in
Jeonju, while vice versain case of NO, and PM,. It seems that heavy automobile emissions from Jeonju mainly
bring on higher NO, and PM , than those in Gunsan on annual base. NO, concentrations in both cities showed bimo-
dal diurna variations with peaks in the morning and in the late evening. These peaks correspond to the coupled
effects of rush hour traffic and meteorological conditions(i.e., variation of mixing height and dispersion conditions).
Maximum hourly averages of NO, ranged from 18 ppb to 28 ppb at Jeonju, and from 12 ppb to 20 ppb at Gunsan.
O, showed typical diurnal variation with a maximum in the afternoon between 14:00 and 16:00 LST. Diurnal varia-
tions of CO and PM,, were similar to NO, while SO, was similar to O,;. Seasonal variations of PM,, in both cities
indicated that their concentrations during spring season were significantly high. Asian dust storms occur frequently
during spring and seem to affect increase in PM . High O; and PM,; days were selected from both cities. The analy-
ses based on the HY SPLIT trajectory model during the high O; and PM,, showed these episodes (six cases) were
mostly coincident with Asian dust storm originated from northern China and Mongolia. However, these high air
pollution episodes in the west coastal cities may not only be caused by the Asian dust but also affected by other air
pollutants transported from China accompanying the Asian dust.
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Fig. 1. Automated ambient air quality monitoring sites (@) in Jeonbuk province.

Table 1. Continuous real time gas analyzers for ambient air monitoring.

Gas analyzer and calibrator

Instrument model name

Chemiluminescence NO-NO,-NO, analyzer
Pulsed fluorescence SO, analyzer

U.V. photometric Oz analyzer

Multi-gas calibration system with zero-air supply

Thermo Environmental Instruments Inc. Model 42C
Thermo Environmental Instruments Inc. Model 43
Thermo Environmental Instruments Inc. Model 49
Thermo Environmental Instruments Inc. Model 146
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Table 2. Statistical summary of O3, NO,, SO,, CO, PM,, at Jeonju and Gunsan (2004 ~ 2006).

Mean Median Max Min Exceedances
Pollutant Year - - : . !
Jeonju  Gunsan  Jeonju Gunsan  Jeonju  Gunsan  Jeonju  Gunsan  Jeonju  Gunsan

(o 2004  0.015 0.022 0.013 0.02 0.089 0.097 0.001 0.001 0 0
(ppm) 2005  0.018 0.019 0.015 0.018 0.092 0.084 0.001 0.001 0 0
(0.1) 2006  0.022 0.024 0.019 0.022 0.086 0.097 0.001 0.001 0 0
NO, 2004  0.017 0.018 0.015 0.016 0.202 0.128 0.001 0.001 2 4
(ppm) 2005  0.022 0.013 0.019 0.01 0.118 0.057 0.001 0.001 8 0
[0.03](0.1) 2006  0.017 0.014 0.014 0.012 0.091 0.145 0.001 0.001 0 1
SO, 2004  0.004 0.005 0.003 0.004 0.087 0.123 0.001 0.001 0 0
(ppm) 2005  0.004 0.005 0.003 0.004 0.085 0.083 0.001 0.001 0 0
[0.02](0.15) 2006  0.004 0.006 0.003 0.004 0.056 0.074 0.001 0.001 0 0
CO 2004  0.677 0.666 0.7 0.6 6 38 0.1 0.1 0 0
(ppm) 2005  0.69%4 0.674 0.7 0.5 29 7.9 0.1 0.1 0 0
(25) 2006  0.673 0.689 0.7 0.6 34 5.8 0.1 0.1 0 0
PM o 2004 49 48 44 42 377 513 1 1 / /
(ug/md) 2005 49 48 42 40 472 561 1 / /
[70] 2006 54 50 44 42 747 743 1 1 / /

#[ ]and () denote national ambient air standard for long term and short term, respectively.
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Fig. 2. Statistical plots of yearly variations for major air pollutants at (a) Gunsan and (b) Jeonju. Dots denote 5 and 95
percentile. Lower and upper bars represent 10 and 90 percentile, respectively. Box boundary indicate 25 and 75
percentile. Solid and dot lines indicate median and mean, respectively.
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Fig. 3. Plots of monthly averages air pollutants at Gunsan and Jeonju (2004 ~ 2006).
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Table 3. Monthly average of air pollutants at KNU monitoring site.

Yr-Month SO, (ppb) O; (ppb) NO (ppb) NO, (ppb)

2007-10 3.95+1.33 15.76+7.63 12.00+10.03 11.40+2.63
2007-11 6.98+2.62 24.84+10.24 13.18+10.00 13.73+3.80
2007-12 857+2.18 20.07+6.39 10.79+7.78 14.22+3.03
2008-01 8.79+3.12 23.17+6.21 13.34+11.68 19.29+3.06
2008-02 9.85+4.18 33.88+11.34 11.85+13.83 15.61+6.02
2008-03 7.32+4.44 40.86+13.09 6.25+8.67 13.39+4.17
2008-04 8.04+£6.19 52.14+15.16 4444791 10.95+3.12
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Table 4. High concentration episode cases for O; and PM,q during 2004 ~ 2006.

Max hourly Con.

Episode number Pollutant Occurring date -

Jeonju Gunsan
@ Casel O3 2004-08-12 81.0ppb 85.0ppb
(b) Case2 O, 2005-04-03 70.0ppb 66.0 ppb
(©) Case 3 O, 2006-05-30 75.0ppb 88.3ppb
(d) Case 4 PMq 2004-03-11 258ugm2 319ugm=2
(e Case5 PM 4 2005-04-10 257ugm3 271ugm3
) Case 6 PM 4 2006-04-08 700ug m3 699ugm3
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Fig. 6. Backward trajectories corresponding to several episodes (a) 12 August 2004 [Os], (b) 03 April 2005 [O;], (c) 30
May 2006 [O3], (d) at 00 UTC 11 Mar 2004 [PM,], (e) 10 April 2005 [PM,g], and (f) 08 April 2006 [PM,4]; 48 hrs backward
trajectories for (d) and (f), and 72 hrs ending at 06 UTC for others.
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