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Abstract

Gwangyang Bay is often severely confronted by photochemical pollutants due to its location and dense
emissions. It is located in a basin on the south coast of the Korean peninsula and is crossed by a remarkable
cluster of hills and mountains of a small horizontal scale that forms a channel. Clearly, the air flow field
has a great influence on the dispersion of air pollutants. The characteristics of the wind flow patterns have
an important effect on the dispersion of pollutants emitted. In these situations, the distribution of the ozone
concentration is extremely complicated because of the superposition of circulations of the air flow fields, espe-
cially in complex coastal region. In this study, we examined the distribution of the high level ozone on
Gwangyang Bay particularly during the episode day (for 5 years). Among these days, A high level ozone
was induced by the development of a sea/land breeze local circulation system, as well as by an anabatic/cata-
batic flow from the mountains and valley with weakening of the synoptic wind. High level ozone distribution
pattern(6 types) on Gwangyang bay is analyzed and the comparison of each pattern reveals substantial localized
differences in intensity and distribution of ozone concentration from the site coherence and UPA analysis
of ozone concentration. The observed VOC concentration had much difference in concentrations and daily

variations between Jungdong and Samil.
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Fig. 1. The analyzed air quality(+), weather stations(@)
and observed site(lll) in this study.
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Fig. 2. High level ozone distribution on Gwangyang bay
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Fig. 3. High level ozone distribution pattern(6 types) on Gwangyang bay.
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Table 1. The Site Coherence Analysis of ozone concentration on Gwangyang bay

@

Site Time 1300LST 1400LST 1500LST 1600LST 1700LST

Jungdong 0 0 0 0 0
Samil 38.76073 37.27639 33.66225 36.50832 29.2609
Wollae 36.31893 49.51442 45.37586 39.18107 34.14628
Jangcheon 3291319 49.82414 46.90741 47.1858 31.76826
Gwangmu 47.81689 50.50897 50.16488 45.8126 32.81364
Taein 26.69061 42.71319 33.41407 33.2833 23.36545
Jingsang 35.94536 50.66727 4490979 40.4369 40.51096
Chilseong 21.69013 20.59686 24 86966 21.89178 17.67531

(»

Site Time 1300LST 1400LST 1500LST 1600LST 1700LST
Jungdong 38.76073 37.27639 33.41475 36.50832 29.2609

Samil 0 0 0 0 0
Wollae 48.30784 38.88775 36.88825 25.78113 26.71454
Jangcheon 40.48425 45.84812 40.83456 31.95739 31.13318
Gwangmu 45.99909 38.87909 38.34927 25.85689 23.68322
Taein 46.24766 43.92522 36.21694 26.35764 26.60545
Jingsang 44.74473 42.31555 43.50172 35.27038 38.23254
Chilseong 33.00253 39.3016 38.09965 27.42262 29.40238
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Table 2. The Unpaired Peak Prediction Accuracy (UPA)

-4 TN

% -

ok

of ozone concentration on Gwangyang bay

Pattern \Site™——___ Jungdong Samil Wollae  Jangcheon Gwangmu  Taein  Jingsang  Chilscong
. Jungdong |  0.00 47.55 5.06 51.6 5427 2574 5033 445
Samil 90.67 0.00 41.01 71.04 1280 4158 530 50.2
b Jungdong |  0.00 5.38 19.01 92.16 1624 1011 9.26 36.7
Samil 5.10 0.00 23.14 82.35 2051 449 13.89 45.7
. Jungdong |  0.00 1.09 29.17 29.01 2568 1341 412 23.6
Samil 1.08 0.00 27.78 29.77 2432 1220 515 21.6
q Jungdong |  0.00 8.47 3171 21.17 4400  107.69  47.95 58.82
Samil 9.26 0.00 43.90 13.87 5733 12692 61.64 73.53
. Jungdong |  0.00 9.42 4177 24.14 4124 2500 2248 454
Samil 1234 0.00 29.41 39.72 1852 3750  52.86 339
¢ Jungdong |  0.00 58.5 29.35 72.46 70.00 7500 2512 197.50
Samil 46.4 0.00 28.26 71.01 68.57 7353 43.90 195.00
of gt FAolM HEH LS 2 FYT DS JERIRG. AL A v=E HYHE F
7 o< 4}%9% T AdoM Y FxgFd olg B HI RS B2 AEE /A, ZHA= 7}
Ao AHAH MY =] FRAGite g vA vebdoh Ped] A9, F52 A MR
Coherence Analysm)a— FALYRMSD)YS Fdtol Ee AHS /AT glov, Ade ArdNE F
Lol Aotk WA Table lax $FL 71F22 £33 714 & 4w ez Yok P-do] AL,
A RMSD A#g viA #55=e] 43dn A F5e 4d¥ Mg 5o A8 AN, AEF e
gHog 7Pg v HARG AN M & 2 ke H9e 3 sedE g v ARe
& AERE HEUAL Qo dde B9E V1€ 2w AT AL SN $5H A
2 AW AFAANE AH g T BES} gae AR, Bde b g 4Re el
dHRcre S ALY TR FAT WYL 1 ouk ped) ALNE 2EH AL 2 F
Bolil, 1300LSTS] 3% defelA 7 @2 BF 31 mxoa §AH e JER)T QQu) P£fe] 4
AL 2T ek B IS00LSTAM= A2 2 ooMe 253 A49e 2tz A4s Lol 7}
e B =9 BEe] m=A vehta vk we ApASe JenlT
Table 2= FY Ao LFE Q&9 FUREY
of sl 2HE 6] ol thakel FHx4 yge) 33 ABE 2F2l 1Y Y 24
H1x = Fagolct olnf o] F A Hx Flg 5t 597 REE ARG 14799 diste
FEd g8 AP Jents Hu suge 4 A% R ATYIERE FHLR $HT e T
#-e LJeh 7] 98] Unpaired Peak Prediction Accuracy A9 ¥% Ztolrh P-Ie o}F4 17]9%e] 4
(UPAYE E3] BA3ch o] S} e Y dEsfgd Ay 7]

UPA = C;nod(w’t)max - Gobs (m’t)max_
Cobs(m?t)ma,x

Pad) A%, 259 H1 vEE Yook FH
Hial et & AeAol o, ek e
Ha sEohe ol WA vehdeh 49 4
2 FEE A3 FE 4R 2L Bl Qo
o, Zdel A 74 @A vErsTh Pbel B %'%
ol Hu yrE A, AR HRl £o8 HI §
S we JBYS 2 Ao, FA% 13 1;%%

el FpgAE e $Eut fAste dMdeR
Bl d 7)gAe o) &mrt war], 2 o] 37|
& dEFolddlE BHEY 219 A BA
Aadol EAe felvet HFodle A7Igel $14)
6}04 Hlmd A3 dME ded Aot Ple
wA o ojFA YIS T4l FIUF
w% Ee 5 AAAY Aol Ax st A
A3 8 fEivetz Haoshe dYeR v
A Azsti e EHE Hola BAF A HF

Alefel shgro] BHASHA YET Bu 2 2 6}



FEE WM De® 0 & AlEe] i A 2 gr)d 24 749

[
>

8

N
a

N
(o3

Frequency
o

10

P1 Pl Plit PIv PV PVI PVl Pyl PIX
Pattern

Fig. 5. The frequency of synoptic weather pattern of high
level ozone episode on Gwangyang bay.

gol UEhIE ok PAIE S FHE
oA WY EE AAWo] BABA @
=2 A28 s 430 AA6E sde
FUHY FEEI W, 45 AgEY A
AYB o] e g $5o] EAlshe Aol
P-IVE ZIEe] euiee] AXAE Agon,
e 3ol B

P-ve feludtz BiFe] Bt /Res 99
}_

2 —{o{x

F

A 9NE= A2 Be IHE HoME s A
WHo s FF BE EA BT P-VIE Hejgo

B al
7ol etete BEel 9L FE Adoz
10l B3 B YAk 2SN dEAY F

Hol %Xﬂ édOI EAsta AA o R FHT

o
Tal‘f‘rﬂ El\ii 015,\4 17]0,}01 o)X st okat
FTHETG A AEF Bddo] folgd Aol
P-IX+= Hal A A A A Alolo)] Y8l 8w

=

4 $Fo) BT e SRS e 0% 28
TR grleFe] gUs FRHAVE P, IL 1L,

£ o

71 EE % SRR

IV, V(57)ol B, E @it 5.e)
3 & PVI (7))ol v, =

W7ol LAY F3s

r_WL

Relative Humidity
—#— Temperature
351 —@— Windspeed

Temperature (°C)
Relative Humidity (%)

Wind Speed (m/s)

P1 Pl Pl PIV PV PVI Pyl Py PIX

Pattern

Fig. 6. The meteorological conditions by synoptic weather
pattern of high level ozone episode on Gwangyang
bay.

AR Y7|&s £E 7137} vebg sjde
P-VIL, VIIL IX(37)E E53t9). Fig. 5o vbehyg
AB A LEE Q&L PVL P-VIYA 714 &
WNEE Yehlo] $@4R29 7|5 % ZXF5
o] ti7]e-Fol dAAY, ti7]gA e Heo] 1}
s FEAAECON L E 9F9 BEy} wo)
HERT 9SS & 5 ATh T3 o] H 3 deeA
© BNE Y 84 F 78, 4 s A%

e}
B&3 e 7L, A RE $ES

g ge F o A X W
FA 3= o2 YeElgtiFig. 6).

34 I FEUL ZE BM

IFE LEC] AEHUY 20079 64U o]
3led 3A17F 1A 02 714 F gyl A BE2L A A S
£ Fig. 14 VFeERG BRS}: 7Eo) gk
9] F3(34.5N, 127.4E)9 A A A)3}9] 51, Radiosonde,

Tethersonde, Ozonesonde, Sodar %—% E3lo )¢t
=
] 7]

° 3@
;1
H
0
)4

L BFAR

e, BT, T, B, 0F ¥ dA EX 58
=, s

Fig. 72 Zhe] g5l s 347t 714
o R2EH 0FE v R U4 UIE a1
weh ebd Aotk WA 0E FE #EAv g

ppb W&, 283 AX
817 ~7}c+°4 35 ppb Wj &2
byl w9k 1 o] Are] mE A= 35 ppb ~ 40 p
vjele] & %E%E% 71E8 A0 ol¥ ko

20& 0900LSTol ol2& A& ¥
oM e v &7 } shof 40 ppb U191 71534 F



750

- Altitudelm)

Altitude(m)

Wind Speed (m¥s } Wink Direction {Deg ) Refative Humidity (%)
4 8 1 1 » o 0 190 270 90 o 0 LJ %0 100
50 sop 00
2007,06.05.0900LST Czone Cancentrabon . 2007.96.08.1200L5T 2007.06.05.0600L.ST)
Wind Cirection; 3
400 00 40
200 20 20
200 0 200
100 100 100
° o o
° ® % ® ® 00 ° 20 © 0 £ 40 [ 20 100
Qzone Concantration {ppb} Qzone Concentration {ppb) Qzone Concentration (ppb)
Wind Speed (s } Wind Direction (Deg ) Retative Humidity ()
4 10 18 % ° 0 180 n 3% 0 = L3 70 0 « 1°0
S0 o 0
2007.06.05.1600LST] . Corcertration
*  Refgtive Humidity
bl ~ 400§ fi=~0.18
300 200 0
200 0 0
100 R~035 00 00
® o Coenteation
¢ Wind Spesd
o s o
° & £ 100 o ° 2 ® & ) 100
Ozone Concentration {ppb) Ozone Concentration {ppb) Dzone Concentration {ppb)
Fig. 7. The observed meteorological conditions and ozone concentration episode at Geumbho.
~&— 1-butene
n-butane
(a) (b) —8— isopentane
10 10 n-pentane
- n-Hexane
g I 9 Methyicyclopentane
2-Methyihexane
J-Methyihexane
8 8 Cyclohexane
2.24-Trimethy ipentane
- n-Heptane
7 7
~ Benzene
Methylcyctohexane
’_‘o; 6 | ’_{g 6 2-Methytheptane
3 o n-Octane
,Qc.: & Toluene
= £
?5 5 g 5 n-Nonane
§ 5 Ethylbenzene
153
5 =3 mp-Xylene
S 4 S 4
© o o-Xylene
Styrene
3 3 Isopropyibenzene
n-Decane
n-Propyibenzene
2 2 mp-Ethyitoluene
1.3,5-Trimethylbenzene
1 1 o-Ethyltoluene
12A-Trimethylwenzens
n-Undecane
0 . 0 123-Trimethylbenzens
< o j=l < (o) o < Q o o o o (=] (=g o —¥— p-Di
(=N o <3 o o S o > a 8 3 S S 8 e p-Diethyibenzene
6N W 0w —- O M © O N B 0w = o @ © o —#— n-Dodecane
- - = o - - =
Time(hr) Time(hr)

Fig. 8. The daily variations of

observed VOC concentration at Jungdong(a) and Samil(b).



Aol LT 200 m7AA) = $Huks] AFElo] 50 ppb U
AoFE BEE Ve a2 4

Bore] 7ZHAste] 1% 500 mol A& 45 ppb el
Yelf i ot ol dEs gEo] AR A% A
FHARE o] F2H 7] FHo] ATH Rzl
o] QF WAL T Ay BAEGY g Fig
T A Hele uhel o] X FE B9l 3 m/s
wiele] okt npghe AEAMY FAF 719S

Waflsln) REaled v e 2 9F AL <

(positive)s] FFe WA Row BAHDG a2}
A 500 mkAlE HRAom Tho] 2715t 10
m/s 2] ] tha e vlgto] Bl o)y nkd

Atefell cig 7l B Wiy

4 751

e

57} 50 ppb 2 #=, AEo] IE AAH 9F
FEo Wyt A gl AR vehEth o= 4
@ AA R A} FEoINe FAF wpEoE
o oy} EFFo) BEA THIHAT Gy o F
B% oA 39 A4 EHoR 8 nxd g A
o] A% 9& 58 Jehd Aog B 1
21} 1500LST9] 79 1200LSTe} /84 8l s=38ld
AAHCR 5 ppb Ao £& wx7b st 7he
o A B R A4S 400 m B0 2 30 ppb £}
& =T 2 J1E39). &, oA A7t uls] A%
W RadNe) 0F FE ot YAt 2 R A
%42 SFol gt o|FREA 7)AF AoT ¥

TE 9E A4 Qo B9 AUOR AAA R AYH 47 U AEANY 0F FE FoE o)
omE A A WS OF $E 2 27kE  Fol 9% 97 £ Aapsl AgHow o5y
HALA £ Aeg Argch 53, AdulgEe o dAdos waHs di £ Qg Ao
of el gloiME ARH RIo] Aoz A 2 AlmEHUh
2@ 90LSTS] A% B9 ¥IF He £3ke] AT AlA Y 2 ol U@ Fahe
SE BHS %013}711 & Aoz FHEDY. w3 AT B (precurson)o] LA ) FAHEE Lolr 7]
1200LSTS] 7% XEHAA 500 m7t=)g] 2& 5  Aste] 20079 649 4do thsted 34T 7149
35
0 8
2 %
:5: 20
% 15
((C)C; 10
5
¢}
35
30
2 2
g 20 ¢
% 186
zcé): 10
5
G

Fig. 9. The distribution of observed VOC concentration at Jungdong(a) and Samil(b).
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