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Abstract

This study aims to identify the impacts of air quality in the Korean Peninsula according to the China's
environmental policies in preparation of the Beijing 2008 Olympic Games. The measurement of emission varia-
tions in China, aircraft measurement, and modelling were carried out. The reduction measures in Beijing, China
and its emission changes resulted in 30~65% in decrease out of the total emissions within the Beijing region,
whereas when it comes to the whole nation of China, the reduction rate was about 4~9%. Comparing the
concentration of the air pollutants in Seoul and Ganghwa in August 2008 during around the period of Beijing
Olympic Games with one in 2004~2007 showed that the SO, concentrations in the past was above Sppb, while
the concentration in the 2008 olympic period was 4ppb and below. The NOx at the Seokmori site in Ganghwa
tended to be lower in concentration in 2008 than in between 2004~2007. As for Os and PM;s, the concentration
tended to be rather low since August 11. The air current track that showed during the period of aircraft measure-
ment presented to be flowed into Korea through the Northeast part of China and the coast of Bohai Bay,
while the concentrations of SO, NOx, and O; over the west sea on August 20 and 24 were 0.54 (0.28ppb),
0.86 (1.84ppb), and 54.0 (41.5ppb) respectively, similar or lower than the ones measured in the past in the
similar current patterns. The modelling result showed similar patterns to the data of aircraft measurement, in
particular in SO,. Overall, the reduction measures in Beijing, China affected directly and indirectly the air
quality in the Korean peninsular, but the impact was not significant as it was momentary and limited to the
intended area.
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Fig. 2. Aircraft flight paths for the period.

Table 1. Summary of flight track and measurement date

in 2008

Flight . . Alt. Alt.

Track Latitude Longitude F2) F2)
36N-37N 124.10E 800 m 1500 m
37N 124.10E-125.30E 800 m 1500 m
F2  37N-36N 125.30E 800 m 1500 m
36N 125.30E-127E 800 m 1500 m
36N-37N 127E 800 m 1500 m
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Table 2. Variations of emission in China
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[Unit : ton/year]

BC CO NOX OC PMlo PMz_s SOz VOC
Betore
Industry 676,171 88,585,302 8,483,442 664,520 12,031,708 7,953,181 17,589,377 14,407,484
Power 49,039 2,449,222 13,145,571 36,580 4,566,750 2,770,409 23,909,279 1,235,082
Residential 1,685,863 122,078,323 2,287,495 5,490,037 11,142,074 10,134,760 3,878,228 20,521,774
Transportation 417,927 83,742,989 12,043,389 280,872 1,121,303 1,002,651 1,420,081 17,785,813
Total 2,829,000 296,855,836 35,959,897 6,472,009 28,861,835 21,861,001 46,796,965 53,950,153
Afler
Industry 563,718 72,770,139 7,715,049 559,935 10,167,130 6,708,000 16,278,343 12,906,686
Power 43,357 2,111,411 11,813,182 35,706 4244228 2,578,330 21,195,271 1,098,310
Rezsidential 1,611,062 117,973,550 2,204,614 5312,982 10,779,592 9,810,124 3,669,272 19,934,808
Transportation 393,183 79,469,606 11,589,409 268,968 1,068,890 953,712 1,405,054 16,983,038
Total 2,611,321 272,324,705 33,322,254 6,177,591 26,259,839 20,050,166 42,547,939 50,922,841
rate of change -7.695% -8.264% -7.335% -4.549% -9.015% -8.283% -9.080% -5.611%
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Table 3. Variations of emission in Beijing
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[Unit : ton/year]

BC CO NOX ocC PMio PM;s SO, vOC
Before
Industry 6,284 1,112,687 75,531 4,762 86,763 59,303 78,344 216,830
Power 278 37,540 145,319 35 28,332 16,151 220,919 15,202
Residential 12,164 451,224 32,098 18,059 44,134 37,186 68,022 92,203
Transportation 3,883 1,274,624 128,239 1,582 8,048 7,403 4,645 196,561
Total 22,609 2,876,075 381,187 24,438 167,277 120,043 371,930 520,796
After
Industry 1,257 222,537 15,106 952 17,353 11,861 15,669 43,366
Power 70 9,396 36,371 9 7,091 4,042 55,292 3,805
Residential 9,731 360,979 25,678 14,447 35,307 29,749 54,418 73,762
Transportation 2,625 861,646 86,690 1,069 5,440 5,004 3,140 132,875
Total 13,682 1,454,558 163,845 16,478 65,191 50,656 128,519 253,808
rate of change -39.482% -49.426% -57.017% -32573% -61.028% -57.802% -65.445% -51.265%
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Table 4. Comparison of SO,, NOx, O; during Aircraft measurement(2006~2008)

5 t 06 07 08
ate
412 6/12 422 4724 1020 10/21(am) 1021(pm)  8/20 824
= Avr. 345 0.49 0.65 1.75 0.40 3.36 5.94 0.54 0.28
( ;) Min. 012 0.05 0.05 021 0.02 0.02 0.49 0.02 0.02
PP Max 6.46 2.05 3.93 5.36 1.06 1203 1533 1.53 0.90
O Avr. 3.66 493 1.00 1.86 0.63 2.17 333 0.86 1.84
(' ;‘) Min.  2.82 3.62 021 0.64 0.11 0.38 1.09 0.10 0.94
PP Max 438 6.04 1.81 3.17 128 6.20 7.71 2.98 456
o Avr. 59.1 65.9 475 577 422 462 56.7 54.0 415
( ;) Min.  49.1 59.2 43.1 474 35.3 43.0 438 342 30.8
P Max.  66.5 749 55.4 66.4 50.7 50.8 73.4 74.3 57.8
Table 5. Total emissions in 2006 [Unit: kton/year]
Regional Gas Regional Aerosol
S0, NOx CcO NMVOC oC BC PMyo PMa s
Total 46,811 35975 296,869 53,965 6,484 2,841 29,197 22,171
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Fig. 8. Variations of model predicted (a) SO, and (b) Os
concentration in Korea.
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Fig. 9. Comparison of aircraft and model predicted (a) SO,,
(b) NOx, and (c) O; concentration in May, 2008.
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