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ABSTRACT

We investigate changing characteristics and concentration distribution of ambient air quality using data from which
obtained local ambient air monitoring network and local meterological measuring sites in Gwangju area from January
to December in 2003. Sulfur dioxide (SO,) showed that increase from 8 AM and decrease in 6 PM but, it was not dras-

tically changed concentration. it also 0.010 ppm in 1995

from at this time it's decrease step by step and than some con-

stant in year 2001 to 2003. Nitrogen dioxide (NO,) concentration was showed highest peak in 10 AM and increase again
at 6 PM. And also it showed peak concentration (0.026 ppm) in 2001 and decreased from after that times. Ozone was
showed peak concentration in 1 PM and Nitrogen dioxide was ditto in 10 AM from this data, we can conclude that this
two article ws showed chemical reaction by 3 to 5 hours. There was no case of Ozone alarm in Gwangju area since
1995, but it showed highest ozone concentration (over 0.070 ppm) in May and June of the year and 2 to 4 PM of the
day and sometimes it showed increase at the dawn. Ozone product optimum condition was that air temperature is over
25°C, no rain and increase solar radiation (over 20 MJ/m?) and no wind or below 2.0 m/s wind speed.

Keywords: sulfur dioxide, nitrogen dioxide, ozone alarm, wind rose, correlation coefficient
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Fig. 1. Map of air monitoring site in Gwangju.

Yol Bed JxAne 970l AUT AeE WA SUE SHE, 295 S949 39149 |
TolME FFFGA AR BT, FHE, 4 W7h20039 1€ 1€9~1249 312)9] ARE Bl A
5, 375 FAUE WIOE olWRE0), o OUPL, U, U, ADERG, 4, 58, 4B, 7. 8
s (No2 LF(03), YABEA(CO), PR (PM- ), 7l~—(9 10, 119), A&(12¢ 1, 28)2 EH3I%
10)9] 2HAESE BFA AR 71*%1}&0 e, Th B8] LEE 2E0070 ppm oMbl WAIsHE
NS, B, B WA, A, 08T, A7) o AAUsES HARE B BFRES 2
Y FHOR AU WBEHE %}ow_L A FE eE@yel AR U #EsuA sgo
qoz pajsiel tlBe ARFY) /IZARE B8 W, Fig 1S ST A YA ey
2} BAZZ W SAS(Statistical Analysis System) ZA% AR5 Uehd Ao}
B A3 7} G279 g BEson, i)
oHFES FRIATIS BN FEE ] 7] 2 AT
BAAZE 7l e Fell Pl AE TS BTk 2 el ARSEE 2kEE 20039 1958 12€
A 9] A7k BaAzolr t/ledEE BRI Al
IL oipeky A 29%Q BHE, TAE, SAF, 25F AH
244 Azelth 7ol AFg-E $4717)= Table 13}
1. AR & Ay Hom, 71 dAtEE FFALT VA S AFRo]
R WA Eet VRt FRAAE o, SAAY FEA Y AdEe] 55 Table 200 e
AV e BFRA d7| eGSRl TAT, Wt
Table 1. Instruments for measuring air pollution
Component Instrument Method Supplier
SO, SO, analyzer Pulse U.V.-fluorescence Dasibi, M/L., Kimoto
CO CO analyzer Non-Dispersive Infrared Dasibi, M/L, Kimoto
0, O; analyzer U.V. Photometric Chemiluminescent Dasibi, M/L, Kimoto
PM-10 PM-10 analyzer [B-ray Absorption Wedding, Dasibi, Verewa, Kimoto
NO, NO, analyzer Chemiluminescent Dasibi, M/L,, Kimoto
Table 2. The status of meteorological observatory” (Unit : m)
NL EL H Hb Ht ha hr
35.10 126.54 70.5 71.3 1.5 17.5 0.6

NL: The north latitude, EL: The east longitude, H: Height of observation field above mean sea level, Hb: Height of barometer
above mean sea level, Ht: Height of thermometer above the ground, ha: Height of anemometer above the ground, hr: Height of
rain gauge above the ground
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Fig. 2. The variation of air pollution in each hour in Gwangju.
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Fig. 3. The variation of SO, in each year in Gwangju.
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Fig. 4. The variation of NO, in each year in Gwangju.
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Fig. 5. The variation of O;in each year in Gwangju.
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Table 3. Frequency of order on ozone alarm (2003)

Total Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan Gyeonggi Chungbug Cheonnam Gyeoeobug Gyeongnam )
Days 17 2 2 4 2 - - 2 8 t 3 - -
Times 48 2 S 7 2 - - 4 23 1 4 - -

Table 4. Frequency of yearly order on ozone alarm (Nation)

Year ol 95 9 97 98 99 00 ol 02 03
Month
Total 106 1 6 12 14 16 17 15 9 17
o (289) 2) (11) (24) (38) C3)) (52) 29) (45) (48)
Ma 1 ] ] ) 4 ! 1 1 ) 4
B Y (34) (12) ()] )] 2 a7
Jun 41 ) 2 4 1 10 8 4 5 5
o a2y ©) (10) 0 (29) 1) ®) (36) s
Tul 24 1 1 6 3 1 5 3 1 3
) (68) @) 3) (11 (3) )] (26) 0] (6) ®
21 3 2 2 3 2 6 4
Aug. - -

N (33) (5) (3) 2) (6) @) (11) 4)
Sept 10 ) ) ) 4 1 1 1 2 1
oo 20 €) () M @ @)

1 1
Oct. ; ; - ; ; ; - ;
o 0 )
Z10 2 Hol tf& EXJsh ojel "l golo] AT T Table 5. The frequency of highly ozone concentration
%= B}t A AAAEED UR2A|7RE 3.54]7F AQE) occurrence in each month in Gwangju (over 0.070
= Aoe woa. ppm hourly data)
QLEABEAZL AFE 19953 o]F gde] Ad AF S otal Nongseong Duam Songjeong Chunggum
- e Month
7] Table N9k Zo] BRARE & Bl
_ B Total 153 56 3 11 73
eEduE WAS Aol glow, ofde mAsd w0 T 0L
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ar. - - -
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(81.9%) % LHAF(783%)7F AFEH e 5L Tl 6 5 i i
AT sk oot A vwsle B ¥R ., L .
8 oe SA4S dNEY JIFE 20070 ppm Sept. 2 | ) . |
ol LTS U A4 EAS Z3) Table 5 Oct. 16 13 - 3 -
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Fig. 6. The frequency of high ozone concentration occurrence in each month (over 0.070 ppm).

Table 6. The status of meteorological data on the day before high ozone concentration (over 0.070 ppm) day (May, 2003)

Temp. (*C) TCV Hum SR _ WS (m/sec)
Day - Rain
Avg. Max. Min, (%) (%) M7 Avg. Max.
16 19.6 26.9 152 61 70.8 24.02 - 1.9 6.0
17 19.7 26.3 14.8 30 66.7 21.92 - 1.6 4.1
18 19.7 26.2 14.8 63 66.7 20.84 - 1.3 34
19 19.5 264 14.3 32 59.8 25.40 - 1.6 3.8
20 18.8 25.5 13.9 16 583 22.85 - 1.7 4.6
21 19.5 26.4 13.6 23 62.0 2332 - 14 35
22 20.8 274 15.7 52 64.2 20.33 - 14 4.8
23 21.8 28.6 14.8 42 59.8 22.51 - 19 5.1
1 4 ‘[‘ cToTT T T o T T
1.2
— 1.0}
§ 0.8
3 06
[&]
0.4
0z e e s e
30405 € : 8 QA0 1 203t B AE 7 15 03 A2 22 7 24
0.0° S S e — Hours
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yoar Fig. 8. The variation of PM-10 in each hour in Gwangju.
Fig. 7. The variation of CO in each year in Gwangju. 65
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Table 7. The number of CNG (compressed natural gas) buses replaced by diesel fuel bus in each city and province

Total Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan Gyeonggi Chungbug Chunnam Cheonbug Gyeongnam

No. of
b

s 3776 1113 106 432 413 281 316
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Fig. 10. The variation of PM-10, relative humidity and visible
distance in each hour.
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Fig. 11. The variation of relative humidity and solar radiation in
each hour.
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Fig. 12. The variation of NO,, O, and solar radiation in each
hour.
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Fig. 16. The wind rose of four seasons in Gwangju area in 2003.
Table 8. The correlation coefficient between each items
Temp WD W8 RH SR vh  TCV AP SO, NO, CO PM-10 O,
Temp 1.00
WD 0.02 1.00
WS 0.13% —0.09* 1.00
RH 0.04* 007 -0.17% 1.00
SR 0.32*  0.10* 0.08% —0.62* 1.00
vD 0.18% -0.09* 0.25% -0.52* 0.19% 1.00
TCV  0.19* 001 0.16%  (Q.39* —045¢ -0.18* 1.00
AP -0.73%  0.07* —0.17% -035* 0.0l 0.12* -0.38*  1.00
SO, -033*  0.11* -0.02¢ -031* 005 001 -016* 038* 1.00
NO, 002 -003* -024* -0.08* —0.05+ -0.11* -0.14* 000 0.40* 1.00
CO -0.39*%  0.02* ~0.08* -0.19* 002 -0.15*% ~0.13* 030* 024* 029% 100
PM-10 -0.06*  0.13* -0.19* 021 QO.17* -030* -0.31* 0.11* 033* 034* 0.16* 1.00
O, 0.37* 042  034* ~0.50% 048% 025* 003 -0.26* -0.04* -~-0.16* -006* 0.10* 1.00
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