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Abstract

In order to understand the characteristics of surface ozone concentration and high O; concentration days,
regional data from seven air quality monitoring stations which were operated by local governments were analyzed.
Regional characteristics of O; concentration were analyzed with the data of O, concentration and the characteristics
of O; generation and weather conditions by the selection of the days in which the concentration was higher than 80
ppb. In the case of daily variation, the lowest O; concentration was shown in all regions from 7am to 8am and the
highest around at 4 pm. The monthly variation of mean O; concentration and AO; values revealed a reducing
pattern in July and August following the peak in June, and again a gradual increasing trend in September and
October. The result shows that the amount of ozone is dependent on photochemical reaction.

The days of O; generated more than 80 ppb in the region of Gwangyang-bay were 544 days (1,760 hrs). The
frequency of occurrence in the region revealed a strong pattern with the order of Samil-dong, Jinsang, and
Gwangmu-dong stations in the Gwangyang region. However, Tein-dong, which is the nearest station to air
pollution material generation source, showed the lowest frequency in the study area. Consequently, the
meteorological parameters which can easily generate the high concentration of O; in the region of Gwangyang-bay
are characterized as follows; atmospheric temperature which is higher than 19°C, relative humidity with the range
of 60~85%, the less average wind velocity than 5 m/s, cloud cover which is less than 5/10, and the more duration
of sunshine than 8 hours.
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Fig. 1. Region of Kwangyang-Bay area. The air quality
monitoring stations marked square black, A circle
black are Yosu meteorological administration,
Yosu airport station and Kwangyang station
(AWS), respectively.
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Table 1. Number of observation data unmeasured at
each station, during 3 years (2003 ~ 2005).

Year/Stations 2003 2004 2005  Unmeasured
rate (%)

Kwangmu 387 223 624 4.7
Samil 112 428 465 3.8
Wellei 120 430 140 2.6
Jangchun 139 271 136 2.1
Jungdong 993 414 314 6.5
Teiin 353 549 340 4.7
Jinsang 255 155 46 1.7
Unmeasured

rate (%) 3.8 4.0 34 37
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Fig. 3. Diurnal variations of wind speed during the ozone
season and non-ozone season, 2003 ~ 2005.
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Table 2. The numbers of measured daily ozone concentration higher than standards (80 ppb) in Kwangyang-Bay area,

during 3 years (2003 ~ 2005).

Yr/Sta. Kwangmu Jangchun Samil Wellei Jungdong Teiin Jinsang Total
2003 26 17 29 23 21 21 49 186
2004 36 26 38 24 34 27 39 224
2005 24 7 33 32 10 3 25 134
Total 86 50 100 79 65 51 113 544
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WA Eel T} 2004 2ol Z7F8kE glo), 20059 %
o= Ak vk o)A 20043} 20059 %9
dgGd 25, 45, I, Ad2AE vud 23 2
Apel= glont, 2005 Eel e EAYAI ] Bt 7Y
I 8ol vl @ e RAFI Qle] TpeH
o] &8 9 o] AT Hom AlgEe)

TE ZE 7] ed FE4o)re) A7k O
FEE PNt 9 ehd Aoln, M FelA o
718 ol FA 3V|ste] WHEhe ZoEl 6Yd
6433] (36.5%), =& BH 5ol 4693) (26.7%) L
23 ol Be|HF 7)dhe] kS nAE 84
1813 (10.3%) oz WAsgon, 593 690
1,1123) (63.2%)% )iy 543} 696 wtsl= =

70

70

£ 60 Kwangmu 00 2005 £ 60 Jangchun 02005
£ 50 2004 & 50 B 2004
5 40 002003 5 40 002003
5 30 1 5 30 -
£ 20 q € 20 -
> 10 210
Z O_EJ_._._‘_‘_‘__‘_,_-_L.J!.H. JLH.0.0 0 m, Z Ol e o .-.I_.[. |H| G B
1 3 5 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
Time (hr) Time (hr)
L 70 - 70 :
£ o[ Samil 02005) & g el 02005 |
250 B2004| 250 B 2004 |
5 40 012003 5 40 02003 1
g 30 5 30 I
£ 20 - £ 20 i
Z 10 , 2 10
O - P E‘nu ) NEFISFIRN YA T Z 0
1 3 5 7 9 11 13 15 17 19 21 23 I 3 5 7 9 11 13 15 17 19 21 23
Time (hr) Time (hr)
L 10 L 10
£ go|lunedong 02005 £ oL reiin 012005
£ 50 @2004f 250 & 2004
S 40 2003 5 40 32003
530 B 530
£ 20 £ 20 HH:FH_—H
Z 10 ' 210
z 0 - : lllll-'__;_;_ z 0 N - I - | BAfim =,
1 3 5 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
Time (hr) Time (hr)
L 10T
£ gpf-1nsang _ 0 2005
£ 50 B2004
5 40 02003
g 30
= 20
2 10
Z (1] S -.H.ﬂT MRS AR PR NN -,
1 3 5 7 9 11 13 15 17 19 21 23
Time (hr)

Fig. 8. Frequency distribution of 1hr average ozone concentration according to daily change.

J. KOSAE Vol. 22, No. 5(2006)



AL ReiFm glrt A2l h3lshubgo] o
1) 48 AR J2H 6,7, 8Y)0) AAL 54.6%
B ApAlslgen, B3 (3, 4, 59) 0] 322%, 7HEH (9
10, 11%0)0] 132%™, Az 7ke] A1 of7t o
Az YA A7k 9oz Qg 0,9 FI7}p o}
A7) & AR ALH (12, 1,292 AQ s #
A A kot

FAaM e AR, oAk el §A3 4Hd
Sl 366§1 (20.8%), °=1 *&%94 Z3A 493l FAtel

g 1513 (8.58%)= 7}
Holx g}

337 82 A4 wEE O LA A7l uhE
FWUEE 47 vebd Zlojn, df 853 229

Bahet whgo] Jakg wlAE A st AR
=2 A7kel 15A]8 A - 2 WAED glon, B

5 YHE HES 144, ARF, 52 154, 4
3
2.5
. —
_g 2 P =
505 / \
(5]
g ! w/ M
Z 05
O F I SN WU W WS NN TN NOUU S S N S SHNE N SR N 1 ) S N 1

I 3 5 7 9 11 13 15 17
Wind speed (m/s)

19 21 23

e 164, 2R3 AL 174, 1846) FhY 2
7 gom, 12408k 184) Abelo] MA 81.6%%
AR oleh ma, 0& A A7} AR B
7 e ofzk AZHAQL 19~214] Abolol = 13.6%F
dephn glel, el Ageld AEE wEs
QYA Az e B¢ Yl sk 53,
it el Fae) ST Al of
7F A1ZF el 19~21A] Alolol] 16.3%2] =2 Z&u]
=% e Qlek A4eIHS) oo Trw B4
s ez F9s7] Slel B SALAWS)
AP R} F4E 29 99) A% vehigleh
Z7rdel 2.5 m/s, oktdell= 1.0m/s o]3}e] F&E
ST glom, Fge FUve] FEALY ok
dell B mx REALAAN GG ehta g
EREEERPEE R ELEEEER D
AEE FAED FE3 A3E 540

ol
Il

Yo dpe

T A5
=g

A b Qleh E=R A4S Ee] Bop, 34
o] WAL BER Aelare] BAe] KT
ol A B4 Slo) WYL FARES)

P ,.,_,/

E \___//N'“ T

é <\ \ ) :\Q\j\ \
] s A N
=z N
= .
E ’;’/j&\ /’r/’/f//—:‘w T T e B . \\\j-‘

W} \\\ = e

o ~ 3
N i/);"““/ e
1 3 5 7 9 11 13 15 17 19 21 23

Fig. 9. Diurnal variations of wind speed and frequency of wind directions at Kwangyang station (AWS) during the

number of days exceeding thr 80 ppb.

(=)
(=]

300
25 B Kwangmu B Samil

B Wellei m Jangchun
20 Jungdong O Teiin

O Jinsang

1 2 3 4 5 6 7 8 9
Spell length in times

Number of frequencie
7

ER-E=R-R-R=

[T T 1 1 1

10 11<

° -

g 50 Jinsang 92005 |

20 @2004 |

2]

2 02003

5 30 =

5 20

K=)

Lilmanana

Z 9 . . ) e |
8 9

1 2 3 4 5 6 7

Spell length in times

Fig. 10. Diurnal frequency higher than 80 ppb standards for all Region of Kwangyang-Bay stations, during 3 years

(2003~ 2005).

27184 A] A 22W A 5%



SPFA| A 4, g °ﬂfﬂ HEHE o0& ATE
ZQl NOxs} VOCs 3 efickdel] sl AJAE 280
Fzhol FAH AT CFEADE wet WA A
gjAb wgko 2 4T, 12 Al Witz F30
l%'& 2Fo| FYtoz
Eol9x &34 9o T E 2Fo] I Flo
2 Aladd. 53], A4 FAA Gz NOx|

Z9o] A ZASIA 7] wlEel] NOoj| 2|3k o9&
-4 A2F& 71937) olFet upetM A g Al SAel
s FAHE FA] £3F) o8] v L85
7b E83he Aloz AlgHR, Yoz o] A9 1
FERE A AyMEE A¥AA 54 A 71
Aol 23S S AAX o= e Aol 42
o) 0,9 % FAWIEE W FedRAT 1
x| AEHAZEE Aol F - AE Fol| W3]
Z23 oulg AA = (Mckendry, 1992). 17
102 Feft A FellM = 050 AT & Fof
] 80ppb o4} F= Alzbel] A3t A&AAE Hepd
Releh 1A A48 A7k AA L) 40.1%2 7}
A ok, 2A17ke] 22.1%, 3A17ko] 12.3%, 4A)7}e]
7.3%, 2831 5417} o)A} A &H Ax 18.3% ) e}
o, B3] 1147} o A&HE At= 288

.23 102 5= (80ppb) 229 F¥Hl=T} 7}

A =2 AAl] QiE 1w 2L 59 A &A] 7S
viebdl oleh ZRelA 141207 A%E A7} A

A2} 41.4%2 7V WL, 247k 15.6%, 34| 7ko)
20.3%, 4AX|7Fo] 9.4%, 2|31 SA|7F oA} A|&% A
= 13.3%¢°]7, ‘45"—— el wd 3A) 73} 4|7k
z]&—E] = —|—7]— %‘:]_HJE_% 1,].1:/]_1,]1_—7]_ 9\11:]_ %
FRHAFY = O3o] # A7 A& de o
ulsle] ool AFSElE ZF A7) A £ Q=
= Y7129 ARAAE Pl Aol Fesitn
Atg€o},

4.3 714 54
2003~200532) 3 <} 80 ppb o]AFe] TEE
o Zzo] WA= Aol g A FAdNY 2=, A
d&x, 4 3 I3 FA4E 29 1
747 epleis msE 98 Az 7o A

Il o 2005
251 @ 2004
201 0 2003

Number of day
O

T || | iy
ewin Al ||| NRRLEL

<15 17 19 21 23 27 29 31 33<
Temperature (°C)

80
70 0 2005
Z 60 L ® 2004
< 0 2003
]
3
£
=
Z
10 10<

Wind speed (m/s)

Number of day

5 15 25 3545 55 65 75 85 95
Relative humidity (%)

50

0 2005
z & 2004 ||
< 0 2003
o]
<}
g
Z

&

1 2 3 4 5 6 7 8 9 10
Cloud amount (1/10)

|| o0 2005
& 2004
201 o 2003

Number of day
[

A...H.A8 .
2 3 4 5 6 7 8 9 10 11 12

Duration of sunshine (hr)

I

Fig. 11. Meteorological patterns associated with 544
days (2003 ~ 2005) during episode day (=80 ppb)
at Region of Kwangyang-Bay.
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