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Abstract

Gyeongju, which was the central city of the ancient civilization at Silla Kingdom, has various kinds of stone
cultural properties. It is significantly important to preserve historical sources of Korea. However, recent air quality
data measured in Gyeongju did not show good air quality level. In order to investigate variation of the concentra-
tion of the air pollutants with meteorological condition, an air quality monitoring and an aerosol sampling were
conducted during the intensive monitoring period in Gyeongju. Impacts of the meteorological factors on the air
pollutants were also analyzed based on the air mass pathway categories using HYSPLIT model and the local wind
patterns using MM5 model. The prevailing air mass pathways were classified into four categories as following;
category I affected by easterly marine aerosols, category Il affected by northwesterly continental aerosols, category
III affected by southwesterly continental aerosols, and category 1V affected by northerly continental aerosols. The
concentrations of the air quality standards were relatively lower during the fall intensive monitoring period. At that
time, the easterly marine air mass pattern was dominated. The seasonal average mass concentration of PM 0 000
which optically measured at the monitoring site, was the highest value of 77.6+28.3 ug m™ during the spring
intensive monitoring period but the lowest value of 20.1 £5.3 ug m™ during the fall intensive monitoring period.
The concentrations of SO, and CO were relatively higher when the air mass came from the northwestern continent
or the northern continent. The concentrations of SO,>” and NO; increased under the northwesterly continental
condition. It was estimated that the acidic aerosols were dominated in the atmosphere of Gyeongju when the air
mass came from the continental regions.
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Fig. 1. Image map of the study area in Gyeongju.
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Fig. 3. Temporal variation of concentrations of air quality standards measured at the air quality monitoring station

during the intensive monitoring period.

Table 1. Annual average concentration of air quality standards for Gyeongju, Daegu, Ulsan, and Pohang in 2006 and

average concentration of them in this study.

SO, NO, CO O; PM o0
Area -3
ppm pgm

Gyeongju 0.003+0.002 0.020+0.003 0.4+0.1 0.022+0.007 51.2420.8
Daegu 0.006£0.003 0.023+0.007 0.6+0.2 0.021£0.008 54.0+19.0
Ulsan 0.007+0.002 0.025+0.008 0.4+0.1 0.021£0.004 55.8£19.5
Pohang 0.007 £0.003 0.023+£0.008 0.74+04 0.026 £0.007 61.24+20.2
This study 0.005+0.004 0.022+0.007 0.4+0.2 0.022+0.010 52.2+28.6
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Table 2. Variation of concentrations of air quality standards and meterological factors measured at the air quality
monitoring station with air mass pattern during the intensive monitoring period. Air mass pattern was
classified into four categories; | (eastern marine), Il (northwestern continental), lll (southwestern continental),
IV (northern continental). WS, AT, and RH are wind speed, atmospheric temperature, and relative humidity,
respectively. PM, o, was measured by the optical method.

Air  Altitude g SO, NO, CO  PMpo, WS AT RH
mass
pattern m quency ppm ygm™ ms™ °C %
500 13 0.003+0.002 0.018+0.007 0.018+0.009 0.3+0.1 35.0+10.9 1.8+0.5 13.0+8.6 48.4+27.0
I 1000 12 0.003£0.002 0.019£0.007 0.018£0.009 0.3£0.2 36.5+11.4 1.8£05 13.0£8.6 484270
2000 6 0.004+0.003 0.020+0.007 0.021+0.008 04+0.2 452+12.1 2.2+0.6 165+95 42.7+298
500 14 0.006+0.003 0.025+0.011 0.027+0.017 0.5+£0.2 68.1+14.5 2.1£1.0 73£4.6 43.6+26.6
11 1000 14 0.006£0.003 0.025£0.011 0.027+£0.017 0.5£0.2 68.1+£145 2.1+£1.0 73£4.6 43.6126.6
2000 16 0.004+0.001 0.02340.010 0.022+0015 04+0.1 520112 1.8£08 6.7£4.6 445+26.2
500 3 0.005+0.003 0.028+0.013 0.019%£0.013 02+0.1 56.8+12.9 1.9%£09 169£25 42.6+323
m 1000 4 0.004£0.002 0.024+0.010 0.019£0.011 02+0.1 46.8+10.9 1.9%£0.7 169%£25 42.6+323
2000 5 0.004£0.002 0.022+0.009 0.018%£0.012 0.3+0.1 43.7+11.1 1.8£0.7 11.6%£39 5224377
500 9 0.005+0.002 0.021£0.009 0.0224£0.011 0.5+0.2 53.9+27.8 23+12 1.1+4.0 445+222
v 1000 10 0.005+0.002 0.021+0.009 0.022+0.012 0.4+0.2 50.8+25.6 23£1.1 1.1+4.0 445+£222
2000 15 0.006+0.002 0.022+0.010 0.024+0.012 0.4+0.2 588+23.0 23+1.1 5.6%3.7 420269
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Fig. 6. Variation of concentrations of air quality standards measured at the air quality monitoring station with air mass
pathway and altitude (A.G.L.: above ground level).
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Table 3. Variation of concentrations of PM,;; and ionic components measured at the sampling site of Gyeongju
University with air mass pattern during the intensive monitoring period. PM,,; was measured by physical

method.
Air  Altitude  PM, g S0 NO,~ PO cr NH,* Ca*+ Mg+ Nat* MF
mass
pattern m pugm™ %
500 3644245 24+15 1.7x1.1 03£02 02+01 29426 07£04 03401 09+02 36.8+145
1 1000 3824247 2516 1.7+1.1 03x02 02401 30+26 0704 03+0.1 09402 3671192
2000 463%293 3.1£19 21+14 04%£03 0302 3.1+20 0.8x04 03£01 0902 359%163
500 689+226 7.6%£24 47%15 06x02 04401 99+42 13+£05 05+02 1.1+04 37.7+18.1
11 1000 68.9+226 76+24 47x15 06+02 04401 99+42 [3+£05 05402 [1.1+£04 37.7+18.1
2000 5344279 56+33 34419 04+£02 03402 7.0+49 1.0+£05 04+02 10+£04 356+152
500 56.7+4.0 38+04 28+04 05+0.1 03+00 47403 1.0+£0.1 05%£00 1.0+0.1 255%11.0
111 1000 463+21.1 32%+12 23+09 04£02 03+01 38+£17 08+04 04£02 09+£02 2524103
2000 4294234 28+13 21+10 04402 02401 44+34 08+05 04+02 1.0x03 2354108
500 56.4+39.1 56439 40+25 05+03 03+02 80+51 1.1+£07 04£02 09405 255+113
v 1000 52.8+38.6 53+38 38+25 04%+03 03+02 73%53 1.0x07 04+02 09+05 262+12.1
2000 59.7£325 59435 42423 05203 03x02 8052 12+06 0402 10£04 282+137
Winter 4974222 5022 35+14 04%£02 03+01 85%£37 10+x04 04+02 1.0£05 404+£19.7
Spring 79.8+£31.3 89+3.0 55421 07£02 04402 11.8+42 15£07 0.6+02 12+05 383%+185
Summer 63.2+162 47+1.7 3.1+11 05%0.1 03+0.1 46+12 L[.1£0.1 04+01 09401 249+123
Fall 21.0+£58 1.6£04 [1.1£02 0201 0100 14+03 04%01 02+0.1 08401 274+134
Avg. 53.4+29.7 50+£33 33421 04+02 03402 6.6+48 1.0+06 04+02 1.0+04 33.8%153
* Mass fraction of sum of ion species out of PM 1
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