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A Study on Preparing Manual for Ozone Pollution
Episodes in Seoul
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& 4o 2 B2 4 el nide 27} 9 XA A9 715
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L& Tk 3710 WE SHA A A7 H9f 5

A FEHO ZRE 10km |9 HFA(Troposphere)oll EAot= 2=
L =7} A 7|FE o)A ok AL T 5523 dAl okl w|EaF
A4, vE, QA 1Y 589 A%t F2 dAdol e & ot E3
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Sl BAE 2F0] A AUR] 7Y IFl o5l LEFIAHE 27
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IR TASA 718 A SEHAL(2014.1.28)2 7158 B
HEAZA Y] A7 A& 719587 2219] s3] 445 =0]
7] et Age] dgko = o|sid 4= Stk vt AR AwRY &
S FE AR AN 973} 5 H7] LI AR Ao w2t kS, WA
Y W7 A&A 02 JAEIL QLo A-EAte] 4% STt
A A &59] 7t IE oE &0 7 A7 7158

| A9 AloFaRlo = AAE I Q.

55| AeS TRt 28 A oA 9] iE® 20 I 7ol &
i, A A HA oA i e d d7|#HHR L LE 5Tt
F1ghS Ko, B0 ® thE LA H|s| Ht 1.5~28) A= &
2 Ao Yepta Q7] fiio] oL a3k’

N

= d71 82 d gAY QEFo)H W A= 20121 -t A TP L2 37.9%
E AAetaL o, AP dst oA 2832 AR WP I5(663])Y] 45.5%° 23t

(KL EFOIR UHUS)

= 1996 1998 2000 2002 2004 2006 2008 2010 2012
Al 6(11) 14(38)  17(52)  9(45) 27(156) 22(52)  32(101) 25(83)  29(66)
= A 6(11) 12(35)  14(49)  7(43) 14(100)  8(21) 16(51)  8(43) 11(28)
= Mg 5(10) 11017)  8(16) 1(1) 5(9) 13) 8(23) 7(21) 3(6)
d os 1(1) 2(2) 2(4) 2(4) 6(8) 1(1) 12(15)  2(5) 5(6)
371 - 6(16) 12(29)  7(38) 1483)  7(17) 8(13) 5(17) 9(16)
7|EFX|S - 313) 313) 2(2) 23(56)  18(31)  24(50)  20(40)  19(38)

F g EIRD)
Ag AR, 2012 H71E AR, 2013.
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271 0.018ppm
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A& 0.019ppm
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271 0.020ppm
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Q1% 0.021ppm
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20124

A2 0.021ppm
QIF 0.024ppm
271 0.024ppm
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BT Qo] BAISH 4o] 7|4) d3-S AmE 7]20] 27T olArd
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VOCs® NOx Hl&-Hof| o3 vi&H L H9&E4 2] tj7] 5 VOC/NO2 &
T HlE 270 we} @ E5 L7 Hkiths AM 2 duhH o = e A
Atk VOCs 5=7F B3 NOx 5571 52 2794 VOCs 5=7F &
A Q2 57t TASH= TS VOCs-limited 7 0]2kal sttt
U2 VOCs 5 %=7F 1 NOx 5527t W2 2404 NOx =7t &
ATLE QF FLU} FASHE 2HES NOx-limited A0kl
t} 02 S5k ZAl 7|9sto] VOCs/NOxH| 7} 4 o]sto]H VOCs
Sk, 15 o]old NOx 5 & A7A7]= Zlo] L&A 7ol a3l
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0.28 - a1

03(ppm)=0.08 0.16 0.24 x"0.34 0.40
;o /! lf’l' s
0.24 4 ‘ | \ VOCs/NOX
[ I f |". If IlI |I II \'\ ,/'=8f1
A | | S
0.2 - TU l'. \\ /\’&\_,.‘_
0\3 - x""'-\._\___\_\_
_ A\ \ Pe -
E 016 \ \\ < N
2 \ NS T — 151
% N % — -
g NN T T
Z 012 e ~— e T
g \"\.._ . __;}-r.__ — —
T B
. L B
0.08 - —
el NOx B
0.04 - o timited
O T T T T T T 1

o0 02 04 06 08 10 12 14 16 18 2.0
VOC(ppmC}
& 2-11 NOx [iH| VOCs H|g0|| ME 2Z S5k ZM

RIZ T, RARIY FLER7IBRIB(V0Cs)0) SERE SHAT-HYS,
SIS HAS (Y02, RAMZOIA| BASZATAL H147

i
B
ofn

TAR7I 2T AR 718 NMHC/NOx &% H| 82 Higto 2 A2
9 0F A4 7ol =g EAsH & 2-29 Zt
_1

Mg AA 9 G s & WY 22 VOCs-limited 2719
T} )

AT & 4 qiek ok, AGE 5k v Zol7t 4R YEehta
o] FF A VOCs/NOx 5k Bl &S 1t o= ny ey 4 if
S8 A&7 97E AL QU

Bkt ks B B4 9180 98 ARFN6AI~124)9] NMHC, NOx 5. ] 93} 48
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221

H 2-2 M2 HH| ¥ #YH NMHC/NOx sEHIg

T= T Z|0 E|A

Me 5.8 15.5 1.9
(B EF) 7.2 10.6 25

A (O, MUE) 4.1 11.5 1.4

55 (U5 &%, 8 =5, SUE 48) 5.9 17.8 1.1

HAM (ZM,2 12, 2, S, 9, 98%) 6.1 14.7 1.6

g2E (@8 Mz, ¢s, 8 5.6 23.0 1.9

F B, L ABEL 2L 7| 0d ABE A AN A= NMHCTF 24 =R oo
Hd¥ NMHC/NOx %EH] Aol 47) AR F 2 ARt

Y DL OF O Y U 0|SZE 2Y

ALY 1Bk 0F P4 % ol 5542 nets)y] s 2000~20124
7F QEZ01H(0.12ppm) T Y 712-d] 714 8Q1(7] &, 4 Z7F)
2 0 & A AIEA(NOx, NMHC)2 5= AR E Hgo g 5
ol Bz Q0] WA Al A7 1A wet sk 0 F

T (Episode)o] HAAM S 2+ A A 59Tt

Al
of

E
P

=99 15 E s

Case 1: 17] AA| o] Tk 2 HA

2570 AR 7H2H] 1709] AR ol et @ &5 H 7 I &l Aot
20044 649 19 #folA s QEARHZE 154100 et 2417
S AEE 1 oH, 2008H 84 8Y 15A]0] FEFOIA s 2E0]
s 34 A A& E A

ARZME @E F=9] Holke tha Apo|7F oy w ke WSt e
A ohE AR FARSE i ElE Ho| 1 Qi NMHC, NOx &= H]
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Case 12 1!
ol vlsf FHHo 2 =4 é% Uﬂ}ﬂ’rurEWrL H 4o A Q1 A AL
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0.000

2004-6-1-1 B

(20044 68 15%) {20084 82 8)
J8 2-12 S3E I8k QEA 1 : &Y XX

T 2-3 S Usk QF ARy 1: T XpX| 7
2 ST FHF R PSET PNT  IRF IRW UMY

2004'—* 03(ppm) 0.075 0.087 ]0.122 0.093 0.087 0.1 0.072  0.083

?5 00 = NMHC(ppm) 0.27 0.72 0.23 0.36 0.34 0.54 0.5 0.16
NOx(ppm) 0.047 0.048 ]0.047 (0.062 0.039 0.044 0.038 0.038
NMHC/NOx 4.1 6.6 2.7 4.0 2.6 7.6 7.4 1.4

Temp 26.3 27.4 28.1 29.0 27.3 27.5 27.2 27.7
WS 1.2 1.5 2.8 2.2 1.3 3.2 2.2 1.3
WD W SW WSW | NW SSE E SSE SSW

20084 O3(ppm) 0089 0115 0085 0084 0101 [0.129 [0.093 0.102

%080%' NMHC(pm) 033 029 032 027 030 [013 [013 042
NOx(ppm) 0.023 0022 0034 0016 0033 [0019 [0023 0017
NMHC/NOx 69 58 651 66 63 |67 |39 89

Temp 35.7 34.9 36 36.7 35.1 37.3 38.1 34.7
WS 1.5 1.2 1.2 1.1 1.1 1.5 1.3 1.4
WD SSE NE ESE SSE N WSW  INNW NE

Z o)t 9hS 92 BAJel] 915 @A A7 (6A~124)9] NMHC, NOx 55 H| % H2tE 283,

RF L HAHUSH 0ISE= =4 45
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Case 2 : FLAGQ AXF)o L5E & T4
AEAl 570 BY 7Fd 170 Aot e EFo RV S AR,
20114 6€E 19¥ 15A] GAALGCEAT, F2)O1A s 2&o] T

5
2 SAEGAIA = UdEET EAd99 sE oz EeE dojdl |
5 Feddo] did s tha W2 =8 Holal JAR, HAdEY
I AT 2HAG 2 7HE W2 sk e HolaL At

7122 EHEE 2 Ao]7} glou 30T oY w2 7120]L, 52
HAEo] 1.3% = thE A} H]

o] Lyt glet.
H1€0] 10.1 552

Yt 5 HlE2

ot
Rd
)
18
15
R

I

=
Y
)
z
%
lo
Y

A ZHH(6A1~1241)9] NMHC/NOx
OCs-limited 70| &= o] Yept 115

o

L

.0
Lo AR ¥

<
i)

¢

sy =g =8 ——pH —ous < R R I L b i I e

(=) (EAM) (ES) M) (H3

O 2-13 S2E U5k QEA 2 : HUAHA(27] XX

MEA sk 2F(0s) 3 i S+ 46
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Case 3:27] @90 1% o= vty
20074 9€¥ 128 17A] ZAHA(EZEF, 57, Ed9(BET 45

Wk QFo| HAg go] gl

AEY AR BA YeptL Qe SA4E G0l
% 0.12ppm °]49] A5k = ofHAY
UEhd QIFSHL Qs 4, BF, B4
=1 Qi

Q7 AZFH(GAI~1241)2] NMHC/NOx B4 5k Hl&2 T4 5.3(2
SE AR 7.4), 5% 6.2( = A7 8.8), B4 5.9, @41 5.8, HE
5.02.& VOCs-limited 719 siEgtet. ot H 9 NMHC/NOx H]
&2 & o] S HolA| ¥ Qlt,

Case 29 fFAISHA A9 Q& 5k £59 Aol A4 Yo}, 7|2
Z29C oo R 1, T4 9 E5AY 52 1.4%E ThE AH9

Hl8] ha WS E42 Kol 9t

L
=
8 o

——SY E-24 25 —oBM ——HE < ——SY E-EM =5 ——BM —-H§ ms ——Sy E-sM 25 ——Eq kS

(&) (FA) (&3 (HAD (B3

RF LY HAHUSL 0

o
o
tu
AT
1z

47
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231

AR AFke AuiE

Case 4 : 714189 93

Al @& B4 HIAUST 714dE270] A AR-&sto] AlRFA o
SE QE Q¢o] o5 -gHke Aot 20114 649 21 15A]9]
KA O] 2o A As e QE0] WAYSHo] 2417 A= 2
BHGY =YFoA 1741, 1AIZE =21 18419 HadH Q] ZallAl
IEE QF0] UERRH 0|9} o] AIAE FAL HAS s @& T

A AR B oY Z940) £ AR

=

H

al

Iy
i
o

B 2-4 NXHE 05 QEAY 4 : 7[4Z2 Hlu

=

22 (ppm) 712(C) E4(m/s) =
ST YT ST SWT LT AET SmT LT YST oFT LY 57

2012-6-21-15 0.121 0.111 0.102 306 315 308 19 13 08

SE  ESE

=

2012-6-21-16 0.1300.118 0.103 314 315 317 20 22 05 WNW WSW E

2012-6-21-17 0.107 0.122 0.109 31.0 31.3 321 22 20 03 WSW NW  ENE

2012-6-21-18 0.087 0.122 0.120 30.1 316 321 20 12 03 WSW NW  ESE

ppm om =T ]
——2E7 -E-LFEF 48T

0.14

0.12 -

0.1 -

0.08 - 1

0.06 - |

0.04 - |l |

002 - = &£ Episode

: . e

0 — T T T T T T T T T T
— ™ m = Ty] w - [e+] (=] (=] — ™~ M = m W - o (=] (=] — ™~ m =
I - I I T T B B L A B B LA L)
™~ ™ ™ ™ ™ ™ ™ ™ ™ — — — — — — — — — — — — — —
I R T
G T B B T R T A A A A A A e A A A
— — — — — — — — — ™~ ™~ ™~ ™~ ™~ ™™ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~
S S © B D S 9 B B o o o oo o oH 4o oS od 4o oo
™~ ™ ™ ™ ™ ™ ™ ™~ ™ (=] (=] (=] (=] (=] o o (=] (=] (=] (=] (=] (=] (=] (=]
™ ™ ™ ™ ™ ™™ ™ ™ ™ ™ ™ ™ ™ ™
- x}s: = . H o= = 5|
O 2-15 MX I ISk QEAY 4 : AlZHHE 2F 5k 21 H3|

MEA sk 2F(0s) 3 i S+ 48



AFE QF 20| WAL A2} 0] 20] P FES THOE 2=
Ao o|FH2E AHHEH, 2 FNA FIFC) AT AR LA=%
=S G2t B dY Y dF R o5 H L, =Y
g =72 o]EH Aoz wrtEc
ojet &2 ARG ALek 2EL ARt Afo|E FaL v e olF F=of
uhet ghYsty glou g 7]4kagl 7ked &
2 BAET

-
2
2
Az
o
11:1
flilo
R=A

O3 2-16 AMxHd 15k QEAY 4 : 7401 et
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Case 5 : Y& 2 AEZH ] vj& A
2010¢ 6€¥ 25¢ 15*1011 FERETOIA IEE Q0] TR & 184
of FRE, Fuht 27) AAA| Lo A FAlof LAY S ARlolth. AlZttE @
Z 5E7F 37 AR A Z AR glo] fARE S Kol 1 Qi 371
AR s @E P4 A7l NMHC/NOx Hl€°] 10.8~20.5
291 Aof vlgf, 27 6~12419] NMHC/NOx9] B 5k Hl&2 &
4.7 570, %5 6.0 5202 A AHE Case 2 2 Case 37+
0] VOCs-limited 270l sttt iyt 5k H|&-2 & o7} Lpet
UHA] Q531 Qlct.

o]6} o] Case 59] A9ol vigo] o5 Azt R oFBACl
2% W TeT e F4 5 IR91e] B3 Gy o) 1k

QF UM HFUBI 0|5 E2 BN 49



I 2-5 MRt 15 QEMY 5 : 714E Hlud

= 2Z (ppm) 71(C) E&(m/s) B

QYSEA FI ST FSHD BRGS0 PSED FED SN PSEA B 307

2012-6-25-150.120 0.111 0.11 328 315 326 18 25 22 N ENE ENE

2012-6-25-160.116 0.108 0.108 334 321 328 1.7 28 22 ESE E ESE

2012-6-25-170.122 0119 0.118 335 319 326 13 24 22 ENE E ESE

2012-6-25-180.124  0.128 0.129 324 31.7 323 1.0 20 21 ESE E SE

(REZZ) 12 E®

24 34

T QFo| WAst= At (Case 2, Case 3)Z 58 &= Qlt}. 181 A]
A1y sl 9& A& vhge] o5 AR wet 1

do| o] 55t= AH|(Case 4)2} HHE VOC/NOx 2 GE2 9] Hg 27
Fa219] Bt FAH(Case 5)E Hs 5= AUTH
AEA T LEFG AHY FETES FF sk ouiE o

0%

MEA sk 2F(0s) 3 i S+ 50



H2-6 MSA| 298 15k 2Z 2 4 Y 0|SE=
sk UMY H|21 st Hg 7| 8x2n
E (NMHC/NOX) e Za
() (m/s)
=S Casel 17§ Y 20044 6 1 2.7 28.1 2.8 WSW
(17§ REXI7H) (A e 4.3 373 15 WSW
20084 8& 8¢
(M 72)
Case2 & HY 20114 6& 19¢ 7.2 317 1.3 S,
(274 O|4 XEX|TE) (M LA, 12) WSW
Case3 27K HY O|A+ 20074 9& 12¢ 4.3,6.3 287~ 1.4 NW,
(=N, 28) 29.1 WSW
NNE,
SW
AR Cased HIEQ| 0|15 42 20124 6€ 214 5.7~8.7 31.3~ 0.3~2.0 W, NW,
(BN, 85, U8 32.1 ESE
Caseb L{E QASE HIE Y 2010H 6 25¢ 3.0~9.6 31.7~ 1.3~25N,E,SE
N8R He EYYY (FM, &5, HS 32.8

E

o HAHLISL 0|5 E= 2

1z

51
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S
S

3-1 2Z0| 2|0} Dx|= HZS
7IA

H =t (Tilton, 1989).

=

=

5=

24 28714 2

o
el

o

A(2011)

ei3
oF

)

A%}

o
o

A= =

7o NOx/VOCs &

==

A=

¥ 7]&(emphysema),

Q2

ek, 2011).

ﬁo
)
™

R
=

oy
o
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H3-22FSE £F A LEARE AN DIX|= S

S=(ppm) EEAT OIN H =0 0IXl=
0.02 = HAR 2K
0.03~0.3 TAIZE 2el7| M9 715 X5t
0.05~0.1 302 =Ls =4
0.05~0.2 - TR A=
0.05~0.6 1AIZH Al BHRLO| BRI T E7}
0.08 3AIZE S2(F)2 Mo d g, d+d 57t
0.1 302 8, =0l A=
TAIZE AZEEOH, TIEE LHOJ A4 2hie
2MIZ S L 2 S7t
240t == 5 87
0.1~0.25 302 S&+Y St
02 TAIZE S=(F)e N+ ¥y
BAIZE S=(F)el 1E22s da
0.2~0.8 - =0l A=
0.3 - SE7I A=, Jtawe
52 =&Y St
0.34 2A12t S22 SEH Bt
0.35 3~BAIZH e E
0.37~0.75 212t =59 eXol da
0.4 2~4A|2t =N B =g A
0.5 2412 H7ls ot
BAIZH JI=MYO S71 7S SMet A
2~6AIZt SE(F) HME BF
0.6~0.8 2AI2tE 7|BX X=, W7 s Ko, T2t A
0.8~1.5 - HEd
0.9 52 J|=XO H2et A
1.0 BAIZE S=(F)e AYE 37t
1.6~2.0 212 et OZ, 7t5835, 713
9.0 - =4 HES
AR @GR, 2F 2 9o] ATt tf-s1g<t, 2001

55



L2E LY A A A7 A = (Relative Risk; RR)2F AT}
of @& %7} 10ppb T71 B9 ARl 25714 ek A9
Tt 1.9% F& Z7etH, 53] 654] o] A 2.0% S71sko], =oF
Zpo] A3 qFol AR AL L 5 Ut 2FE Tk TV HE

=71 7| LA 24 iEF 7126 A= W71 HA LA A (Clean Air
Policy Support System: CAPSS)O F+&5]0] Q1= W EE S &85
of gRIgtct. CAPSS AlAE = 1999WHH 7719] 7] 2 HEZ(CO,
NOx, SOx, TSP, PM10, VOC, NH3) 52 tiido 2 SAA=} &
d-37N= o] Ut

o] AFoAE sk & A UQJMEHRI NOx ¥ VOC Hi&FS
CAPSS Q¥ E =] 7|Hto 2 FARItt o] & 93] isk Q& T AR
A3} 55k 2000~20109 717F CAPSS Al2H19] fEFHE viE
F HIE golgith A5o] AEA] 57 A -ZX] 1 NOx, VOC
o] Mi&Z5F tiv] viE 9 7| =g Aeit), ot 1% 020 o
7eE JF= A7) 913 NOx/VOCs s=H &2 d9E 7|2
A AES8T S ARE S 246k, Ao A viEwk ¥
ot T&3i

i

MEA sk 2F(0s) 3 i S+ 56
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311

A4S wj&3F WsH2000~2010)

O] 71 HA LA ARI(CAPSS)Oll F5E O] U= A=Al HiE
H AAARFE(NOx) HiEEAE o523 2o HlAIAAT} =8
HiEgo g SRl T Qlow, MiE&w 52 20069714 S WS
T}71 20074 o1& Z45kaL Uk 20109 71,089€9] NOx Hi& 71
24 20529 si&FL 39,431E(55.5%) 2.2 2009 37,957
E(56.7%)Et}t 1,474E0] @i A0 2 Uegth ol AsA 55
9] F7tol| e Eota & 5 A W AFol Ard o] X187}
59 PR TR0z HY J‘Tl 72032 373

ot

e

H 3-3 M2A| HiS8'E EAMSES(NOX) HiEE $#2H2000~2010)

(e &, %)

= 2000 2002 2004 2006 2008 2010
7|Et HRHH 0 0 0 0 24 37
(0.0) (0.0) (0.0) (0.0) (0.0) 0.1)
E20|5EH 54,315 64,190 65,625 56,040 43,491 39,431
(56.2) (58.2) (63.4) (63.8) (60.8)  (565.5)
HEZ0|SA 14,907 22,713 14,941 9,161 6,915 9,442
(15.4) (20.6) (14.4) (10.4) 9.7) (13.3)
Bt A 23,384 20,638 20,037 20,295 18,427 20,924
(24.2) (18.7) (19.4) (23.1) (25.8)  (29.4)
OlLfX| M AL 2,276 884 1,012 399 507 640
(2.4) (0.8 (1.0) (0.5) 0.7) 0.9
HZg SHa 1,017 1,110 712 991 814 262
1.1 (1.0) 0.7) (1.1) (1.1) 0.4)
7|2 2] 693 817 1,222 1,007 1,315 3562
0.7) 0.7) (1.2) (1.1 (1.8) (0.5)
A 96,591 110,354 103,549 87,893 71,493 71,089
(100.00  (100.0) (100.0) (100.0)  (100.0) (100.0)

57



ALE7133HE W& ¥3H2000~2010)

A&9] FAAFR71SHE(VOC) HiEF2 2006W97HA] A A% 0
u, 20079 & APY Al 57184 AHEEE wiEAS HA A 7E
HEEE 271 5202 9l5lo] 2006 thH] 34.2% S5+t
F718A AFSHEEL 20109 VOC ¥ Bi&3F9] 72.5% =02 713
oS o, TE0]52HH0] 19.2%% F AR L HiEd R Y
EFth 53] E20l5 G A A Aa E AsA viEN
A 50] o N&F 0 oS 9lom, 20099 tH] 14.1%
A% A0 E EAE I ot {7]-8A4] Ago] ©HE VOC Hi&4a2
S ST WiES7t Bl oA T FH TR I

E 3-4 M3 BiSHE 2L ER7I3EE(V0Cs) W= H2H2000~2010)
(TR E, %)

7= 2000 2002 2004 2006 2008 2010
7|Et HRHH 0 0 0 0 83 65
(0.0) 0.0) (0.0) (0.0) 0.1) 0.1)

E20IZ3YH 28,560 26,486 24,226 22,879 20,608 14,650
(33.5) (29.3) (31.2) (33.6) (25.5) (19.2)

HIE20|52FH 1,715 2,733 1,769 1,072 721 995
(2.0) (3.0 2.3 (1.6) 0.9 (1.3)

HIAH A 827 83b 843 897 831 810
(1.0) 0.9 (1.1) (1.3) (1.0) (1.1)

[E PNy 99 99 79 65 86 100
0.1 0.1) 0.1) 0.1) 0.1) 0.1)

Mz Ha 36 50 33 46 39 10
(0.0) 0.1) (0.0) 0.1) (0.0) (0.0)

U +=& & M 3,995 3,841 3,344 3,347 3,743 3,905
4.7) 4.3) 4.3) 4.9) (4.6) (5.1)

R7IEH ALE 49,311 55,3560 45,234 39,261 54,492 55,278
(57.8) (61.3) (58.2) (57.6) (67.4) (72.5)

H7|E e 834 919 2,167 575 254 420
(1.0) (1.0) (2.8) (0.8) (0.3) (0.6)

2l 85,375 90,313 77,695 68,142 80,855 76,234

(100.00  (100.0) (100.0) (100.0) (100.0) (100.0)

MEA sk 2F(0s) 3 i S+ 58
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321

2)

HE 7|9 =

SEEREI

A9 7%

20104 AA4A15120] P W&l ES A EE A g vEuE
2 K2A) WA 30.4% HER 714 E9kor, theo] BEH(25.5%)
TS (24.2%), BHAY(12.0%), EAAEB.0%) A2 Lefst,
A7) E @A) A WiEH]Fo] oF 32.0%(%F 24,425
B)2 /g Bokon, AAdo s YAAYd0] G 4] A vl
~5%%ﬂ%ﬂ%§ﬂ‘i&ﬂ%ﬂ§%*%ﬂﬂ 2o w2 7)o7}

= Haltels LERIIBEE

HIEZHE) HHE=HIZ(%) HEZH(E) HIZHIZS (%)
=y 5,680 8.0% 8,011 10.5%
=2 8,509 12.0% 7,751 10.2%
=3 18,083 25.5% 20,061 26.3%
=HA 21,609 30.4% 24,425 32.0%
245 17,171 24.2% 15,987 21.0%
A 71,052 100.0% 76,234 100.0%
AT 1%

20109 daitehzo] 2 HijEn| S5 AR, o] vy
= A2Al AR 7.5% FE(5,3258)2 7P w9keH, S,

A9 B EHF ol 27} 6.9%, 6.6%= T2 AR o] v At H o=
=2 TEde €5 A B ARt E S 52 wiev] ol

=
6.4% Z0 7 714 =& Ao Yehtw gt}

_4

ol

RE | HRASH HEH 2 Yt 59
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e
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to
of
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=
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f
k1
i
e
_EL
o
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S
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152 AAJshe W, =4

A5k A0 R BAEgT

H 3-6 MSA| HYE-tiEHE HAMEE, SUYR7ISHRIE HIEHIS
TR HAMSE(NOX) 2LER712R=2(VOCs)
129 2&9 39 124 2&9 3¢
Ed dY-E3TI SER M EH] el e 7P - e HE-ds
Lpap (21.9%) (9.4%) (49.0%) R7IEH L=,
(26.3%) (18.1%) (5.9%)
sM 2R 7P H M EH] 7He -4 nE-1dg MIEF
(27.7%) (18.3%) (17.8%) Q12X =y (7.2%)
(41.0%) (16.9%)
=5 = 7hy Hf S8Rt 7H- A MIEF S8Xt
(30.9%) (22.5%) (9.0%) 271X (7.5%) (7.1%)
(43.3%)

MEA 25E 2E(03)

oS D o172
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TE  HAMSZ(NOX) 5124 8718182(V0Cs)
12:9] 229 &9 12:9] 249 329
= gy ey Y E-dg 2Y3g
(30.1%) (15.8%) (12.6%) R7I12H sy (11.5%)
(33.3%) (14.2%)
g5 sExR A BBI|B I Y Y Us-Ag 58
(29.6%) W (13.8%) lgn = (8.0%)
(15.1%) (36.0%) (16.5%)
2) AT 7%

TRo|ZoHYUY 2

o3t wjE 1B 7Y S

o ™1

A2tk HiEvS

12}—“' 2 %—TLA 7184 AR
A9 5.9%(4,485%)F AASHH, A ollA Agst= 77184
AOE e

QHoo
=2

F2 $T7E HLA AR oF
4.0%(2,856E)2 7H =3koH, A7t 3.8% =02 F HAR

HjEH|Fo] AEA]
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A& NOx/VOCs Hjf

E 3-7 M2l XX 18 HEHE ZAMSE, SILER7|IEEE tHEHIS(2010)

1= AAMEENOY 512527 |21B12(V0Cs)
12 2&9 3= 124 24 3=
2E7 si2Rt Aot 223 ZHaE| AR EI2EE 287
21.7) HH20.1) (14.0) F718X(33.3) (14.3) (10.0
257 st by ZHam| TN MEE AEHSEE
(39.7) (17.9 (7.9 2712H(46.7) (8.4) (7.9
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1-hour exceedences

5
20r
&
EN
Eisf
b
o
4
Tw
b
H
fint
5
0 | |
b I - B« B e T B B T S = I - + e e T
Lo e B = e s R = e e e e e el = o =
OO COO0OOCO0DO0CCOoOO0C
—————— L RS S B R S B I S L ]

M Sydriey M llawarra M Lower Hunter  — MEPM Goal

4-hour exceedences

25

20k

w

)

Z1s

i}

W

=

u

%10

2

i

5

0
R L B =T s R T
S O OO OO
88588588

M Sydney W lllawarra W Lower Hunter

(RE 7IE &t pigh

1-hour-average (annual maximum)

LA L]
e
014
o012
a
p=
= 10
k=]
.08
.06
.04
002
.00
TN OO D =M TW DR D O —
COODOOCD000D00000 s =
roooccOCOoOCCD0OO000 oD
—————— NSNS NN N N NN
M Sydney M lllawarra W Lower Hunter  — NEPM Goal

Concentration (ppm)

018

016

2 2 2 o o o O
o o o oo 9= = =
- -

=
o
=4

2001

Sydney M llawarra

(RE |1 8&)

13 4-3 AAQ NEPM 2 7|Z X1} U 2|} 55 $2H(1994~2011)

Xtz : http://www.epa.nsw.gov.au

MNEA I8k 2E(O;) UiE Ui A7

4-hour-average (annual maximum)

M W D e O D o~
o o0 o o0 00C 0O - =
==l e === =]
L B B B S N B

— MEPM Goal
Lol B o = I - e R
o C 000 CO =~
(== e e == == R = ]
N N T
W LowerHunter  — NEPM Gaoal

72



Long range dependence modelling Long range dependence modelling
{1-hour average) (4-hour average)

Relative cancentration ipphm)
Relative concentratien (pphm)

= Trend companent - moothed trend = Trend component - Emoothed trend

(MEHS 2Z 5 FA|(714Q0ls Mgt SAEA))

2 A& AAQ NEPM = 7|1& =11 U 2|0} 5= $18(1994~2011)
A& @ http://www.epa.nsw.gov.au
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(info-smog) AEE AZstal At FTol= H71& AFAS=(Air

Quality Health Index; AQHDE &all /iyttt Ao 2 tf7|d HHE

A5kl ok, AQHI= British Columbia, Alberta, Saskatchewan

07 % 52 AT GO}, T 37] FolNE AL o Al

of7goltt. AQHI= 7132 E FsiA Y A9 9] Exo]A|et Ayt
5 o] Ao 4 &elo] 7FE5tet.

<1
= J
=
=73

Air Quality Health Index

Toronto

2 = | 5 6 7 8 9 10 +

Rish: Low Moderate High Wery High
(1-3) (4-6) (7 - 10) {Above 10}

Current Past 24 hr | AQHI by Station

Observed at $:00 AM EDT Thursday 26 July 2012

—

Step 1: Check the At-Risk Population: General Population:
forecast and + Consider reducing or rescheduling * HNo naad to medify yeur usual outdoor -
current AQH| stranuous activitias cutdoors if you activities unless You axperiance Step 3:
Conditions are experiencing symptoms. symptoms such as coughing and Feview
+ Eind outif wou are at ek throat, iritation. 44— Health
Messages
Forecast Maximums Health Message
Issued at 6:00 AM EDT Thursday 26 July 2012 /
Thursday Thursday night Friday
Whao is at risk? Did you know...?
n Paopla with heart and lung conditions are Trangportation accounts for about w of
Step Z: most affected by air pollution, Canada's greenhouse gas emissions and
i [ e 9
Are you it 3 major contributor to smog in wban
at risk? To find out if you are at risk, consult the areas. Step 4:
health guide, your physician, or your Take action!
lpcal haalth autharity.

visit the national A0H] Web site to leam
mare about the AQHT,

12 4-5 EZE AQHI 74 ¥ Mg H}
A= FHCHLE 2HEE ST 0| K|(http://www.ec.gc.ca)

AQHIE QIzke] A7J0] JFL vlZieka Lol ¥7] 0.8 4ej4
SIB(RR)0] 27 5he] A EIT). A3 92, HlAEA(PM2.5/PM10),
oA YAY] 27 BAGH] f7]QF0R AT A AP 5
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2000-06-15 15:00 1800 3:00 H& A= 0.125 304 14
2000-06-15 16:00  17:00  1:00 =4 a7 0.124 316 04
2000-06-15 16:00 17:00 1:00 =28 k=& 0.122 346 3.0 WSW
2000-06-18 14:00  18:00 4:00 =AM =24 0126 325 15 WNW
2000-06-18 14:00 17:00 3:00 &3 k¥ 0120 329 1.8 SW
2000-06-18 15:00 19:00 4:00 Y3 A= 0129 302 2.9 WSW
2000-06-18 17:00  18:00  1:00 €A gs®E 0125 329 20
2000-06-19 14:00  15:00  1:00 €A AsSE 0140 326 1.1
2000-06-19 15:00 16:00 1:00 &= & 0.137 309 3.2 SSE
2000-06-19 15:00 16:00 1:00 E& A= 0.146 306 2.0 WSW
2000-06-20 15:00  16:00  1:00 A +21 0122 296 33 E
2000-06-28 17:00  18:00 1:00 =4 ST 0.122 300 25 NE
2000-06-28 17:00 1800 1:00 S8 k& 0.120 327 41 WNW
2000-07-04 14:00  15:00 1:00 =4 4 0.120 318 04 WSW
2000-07-04 14:00 17:00 3:00 =28 k=& 0129 375 1.0 W
2000-07-04 15:00  18:00 3:00 E= 43 01356 343 15 S
2000-07-05 13:00 17:00 4:00 HE= a3 0.128 324 1.2 S
2000-07-05 13:00 16:00 3:00 &S558 &= 0.142 332 24 NW
2000-07-05 14:00  15:00 1:00 =4 £ 0126 320 1.2 NE
2000-07-26  16:00  18:00 2:00 &AM Rl 0.131 291 241 wW
2000-07-26  17:00  18:00 1:00 =AM =4 0.130 305 1.7 WNW
2000-07-26  18:00 19:00 1:00 H& M= 0122 289 1.6 WNW

2001-06-04 15:00 16:00 1:00 &8 k& 0.123 287 25 N
2001-06-10 15:00 17:00 2:00 £ & 0124 317 17 SE
2001-06-10 15:00  18:00 3:00 E= g3 0.120 306 1.7 W
2001-07-19 14:00 17:00 3:00 == e 0.125 298 15
2001-07-20 15:00  16:00  1:00 EAM sZ  0.121 307 14

2001-08-04 15:00 17:00 2:00 H©S sot 0014 335 10

s
=S
2001-07-21  15:00 18:00 3:00 =4 Enn 0.123  30.7 1.0 NNW
ESil
£

2002-06-06 13:00  16:00 3:00 =H T 0.123 309 0.9 W
2002-06-06 13:00 17:00 4:00 &5 N5 0.137 300 1.0 SW
2002-06-06 13:00 17:00 4:00 &AM aM 0122 288 15 SSW
2002-06-06 13:00  18:00 5:00 H©S a4 0.128 312 07 SSE

2003-05-13 17:00 18:00 1:00 =3 = 0122 266 23 NNE
2003-07-31 16:00 17:00 1:00 H©& 4 0.122  30.1 1.6 WSW

2004-06-01 15:00  17:00 2:00 &AM ot 0.122 281 28 WSW
2004-06-03 14:00  16:00 2:00 =AM =Y 0.123 319 15 SSW

2004-06-03 17:00 18:00 1:00 =5 &% 0126 324 14 SE
2004-06-11 15:00  16:00 1:00 =AM 29 0.128 290 14 SSW
2004-06-11 15:00  16:00 1:00 &AM ot 0126 304 14 NW
2004-06-11 16:00 17:00 1:00 =28 k=2 0.130 292 24 ENE
2004-06-16 16:00  17:00 1:00 &AM Rl 0.134 309 1.2 SSW
2004-08-12 15:00 17:00 2:00 =AM 29 0.125 334 11 SW
2004-08-12 16:00 1800 2:00 S5 &= 0.127 308 2.1 N
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2005-05-29 16:00 19:00 3:00 YA =H 0126 292 22 WSW
2005-05-29 17:00 19:00 2:00 £M 21 0124 299 04 S
2005-05-29 17:00 20:00 3:00 Y= 4 0.132  30.6 E
2005-05-29 19:00 20:30 1:30 2= L% 0124 286 20 SSW
2005-06-24 14:00 15:00 1:00 YA  UH 0132 304 1.7 SSW
2005-06-24 15:00 17:00 2:00 &M 2oH 0.143 348 1.0 ESE
2005-06-24 16:00 18:00 2:00 Y= U= 0135 321 1.3 E
2005-06-24 16:00 18:00 2:00 2= L9 0171 328 27 ESE
2005-07-22 15:00 17:00 2:00 HAN Bt 0122 347 0.7 ESE
2005-07-22 15:00 16:00 1:00 LA =2 0132 339 1.4  SSE
2005-07-22 15:00 17:30 2330 HE ME 0136 352 1.2 NW
2005-07-22 15:00 17:00 2:00 2= =02 0127 344 09 SW
2005-07-23 13:00 20:00 7:00 £E £= 0130 328 08 NNE
2005-07-23 14:00 17:00 3:00 £M 21 0177 373 1.1 S
2005-07-23 14:00 17:00 3:00 Y= L= 0137 335 15 N
2005-07-23 14:00 16:00 2:00 YA  UH 0.153 340 22 WSW
2005-08-31 17:00 18:00 1:00 £= ZA 0124 298 13 ENE
2006-08-09 15:00 16:00 1:00 YA 21 0143 341 26  WSW
2006-08-09 15:00 16:00 1:00 &AM 23 0.133 373 08 SSE
2006-08-09 16:00 17:00 1:00 =B= %= 0121 336 16 NNW
2007-05-27 15:00 19:00 4:00 A  F22 0129 296 1.7 S
2007-05-27 16:00 18:00 2:00 &5  Zx 0.122 288 2.0 ENE
2007-05-27 16:00 18:00 2:00 2= =02 0.120 298 1.2 ESE
2007-05-27 17:00 19:00 2:00 E4A =37 0.127 323 06 S
2007-05-27 17:00 19:00 2:00 £AM M2 0121 314 1.8 ENE
2007-06-18 16:00  18:00 2:00 H=E &0 0124 352 08 W
2007-06-18 16:00  17:00 1:00 HM FE2 0120 320 1.7 N
2007-06-18 16:00  17:00  1:00 HA  met 0120 321 20  WSW
2007-06-18 16:00 18:00 2:00 &M 21 0.120 346 1.0 S
2007-06-18 16:00 18:00 2:00 £AM MUE 0125 321 29  WNW
2007-06-18 17:00 1800 1:00 2= =012 0131 331 20 NNW
2007-06-18 17:00 18:00 1:00 &z A= 0.131 346 23 NNE
2007-06-19 12:00 1800 6:00 &5 %= 0123 286 1.3  WSW
2007-06-19 12:00 18:00 6:00 H= &0M 0120 319 07 W
2007-06-19 14:00 18:00 4:00 E4&  2M 0136 335 1.3  WNW
2007-06-19 14:00 18:00 400 £M 23 0.121 0.3
2007-06-19 14:00 15:00 1:00 YA  T21  0.135 2.7 NNE
2007-06-19 14:00 15:00 1:00 YA 322 0126 31.2 1.8 SSW
2007-06-19 14:00 15:00 1:00 YA 2H 0.149 299 22 W
2007-06-19 14:00  15:00 1:00 YA  mor 0.146 314 20 W
2007-07-08 17:00 19:00 2:00 LA =2 0137 295 1.7 W
2007-07-08 17:00  19:00 2:00 A =3 0129 304 1.9  WSW
2007-07-08 17:00 19:30 2:30 E&Ez M= 0.137 318 1.9 NNE
2007-07-08 17:00 19:30 2:30 BE £ 0125 303 1.3 ENE
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2007-07-08 17:00 19:30  2:30 =25 =HE  0.122 30.6 2.1 NW
2007-07-08 17:00 19:30  2:30 2= e 0.122 29.1 2.1 SW
2007-07-08 17:00 18:00 1:00 HM =H 0121 296 21 W
2007-07-08 18:00 19:00 1:00 HE 2 0121 306 20  NNE
2007-07-08 18:00 19:00 1:00 W= ZE 0121 303 19  NE
2007-07-31 14:00 15:00 1:00 LAl =2 0.122 28.7 1.8 WSW
2007-07-31 14:00 15:00 1:00 =25 HE 0.131 31.8 1.8 NNE
2007-08-23 17:00 20:00 3:00 =M MH2 0125 322 24 W
2007-09-12 17:00 19:00 2:00 =N == 0.131 28.1 1.6 W
2007-09-12 17:00 19:00 200 A Z% 0138 290 13  WSW
2007-09-12 17:00 19:00 200 == A= 0137 300 14  NNE
2007-09-12 17:00 19:00 2:00 =5 4= 0.126 27.7 1.7 NNW
2007-09-12 17:00 19:00 200 =€ & 0130 277 18  SW
2008-06-10 16:00 1700 100 &4 &% 0126 295 13  WNW
2008-06-10 16:00 17:00 1:00 == =H2 04123 290 09  NNE
2008-06-10 16:00 17:00 1:00 HE &IM 0121 300 11 N
2008-06-12 15:00 16:00 1:00 =N =T 0.131 30.2 1.5 WSW
2008-06-12 15:00 1600 1:00 =E 2 0128 293 21  ESE
2008-06-20 1500 18:00 300 W= &I 0135 312 12  SSW
2008-06-20 16:00 18:00 2:00 EE ESHE 0129 293 07  NW
2008-06-20 16:00 17:00 100 A ZE3 0129 317 09 W
2008-06-20 16:00 17:00 1:00 9N 2 0120 315 12 W
2008-07-17 16:00 18:00 2:00 =AM UM 0.126 29.2 2.3 SW
2008-07-17 17:00 18:00 1:00 HE M= 0133 297 11 NW
2008-07-17 18:00 19:00 1:00 Hs &N 0.135 30.1 1.5 WNW
2008-07-18 13:00 16:00 300 WM oM 0431 203 12  SW
2008-07-18 13:00 16:00 300 WM P22 0121 325 10  SW
2008-07-18 14:00 17:00 300 9= AME 0121 312 10  NNW
2008-07-18 15:00 17:00 2:00 EE M= 0165 299 07  SW
2008-07-18 15:00 17:00 2:00 E£ X 0128 310 21  WSW
2008-08-05 14:00 18:00 4:00 =£ 2= 0128 300 12  SE
2008-08-05 14:00 18:00 4:00 UM ZM 0126 303 13  WNW
2008-08-05 14:00 18:00 4:00 A UM 0.120 29.3 1.7 WNW
2008-08-05 14:00 18:00 4:00 HE AIM 0123 321 11 ENE
2008-08-05 15:00 17:00 2:00 A E7 0127 314 14  WSW
2008-08-06 1500 17:00 200 &4 ZE3 0134 335 13  WSW
2008-08-06 15:00 17:00 200 =AM O 0121 326 17  WSW
2008-08-06 15:00 17:00 200 WM %M 0128 313 17  NNW
2008-08-06 15:00 17:00 2:00 HM  TE1 0146 330 22  NE
2008-08-06 1500 17:00 200 9N =H 0126 317 19  WSW
2008-08-06 15:00 18:00 3:00 Hs NES 0.126 34.3 11 NNW
2008-08-08 1500 18:00 300 WM P21 0129 373 15  WSW
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Abstract

A Study on Preparing Manual for Ozone Pollution Episodes in Seoul
WoonSoo Kim - Jeongah Kim

Based on the annual air quality monitoring statistics from Seoul Air Quality
Network (SAQN) in Seoul during 2000~2012, one of the dominant air pollutants
affecting environmental living quality is ozone at ground level, despite great
progress to PM10 concentration. Well known to us, O3 is not emitted directly in-
to the air, but is created by chemical reactions between oxides of nitrogen(NOx)
and volatile organic compounds(VOCs) in the presence of heat and sunlight. In
particular, O3 concentration seems to likely reach unhealthy levels on hot sunny
days in urban environments. Such condition typically has resulted in summer
smog episodes as the ozone precursor chemicals react in the presence of

sunlight.

It is analyzed that city of Seoul now encounters quadruple difficulty in dealing
with increasing pattern of average O3 concentrations, occurrence of spatially hot
spot episodes, high relative risk of human health, and additive impacts of urban
climate change. In coping with urban ozone pollution problem, two kinds of
strategies has generally adopted: 1)reduction of VOCs and NOx pollutants from
various emission sources separately, thereby expecting decrease of average con-
centration of ozone level, and 2)reaction to the case of hot-spot ozone episodes,
resulting in the possible cutting off exposure to high O3 concentration. However,
it is important to consider both strategies together, for the efficient responding

to O3 episode days.

The aim of this research, with a view to alleviating harmful health impact from

hot spot ozone episodes, is to suggest policy directions to ozone pollution epi-
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sodes, by including modification of ozone pollution monitoring system, enact-
ment of ozone pollution forecast and action day alert ordinance, preparation of
ozone pollution episodes manual, and promotion of ozone action day alerts
participation. Because O3 at ground level is especially dangerous for children,
the elderly, citizens with chronic lung and heart disease-even healthy people
who exercise outdoors, well-designed ozone pollution episodes manual with
Q&A tips based on Seoul's ozone pollution forecast and warning ordinance
would be helpful for implementing VOCs/NOx emission reduction strategies as
well as guiding/supporting citizens to refer them. Those suggestions are from the
facts that ozone-forming VOCs are emitted by a variety of sources, such as mo-
tor vehicles, use of chemical goods, and other factories. Also, NOx is usually

emitted by motor vehicles and other combustion sources in Seoul.
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