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Abstract

We would like to develope a shoit—term madel to predict the nme - related concentration of ozone whose
reaction mechanism is complex. The paper targels Scoul where an azone alert sysiem has recen(ly becn employed.,

In order Lo develop a short~term prediction model for ozone. we suggested the Ozone Peak Indicator (OPD), an
equivalent of the polential daily maximum ozone concentration, with precursars bemg the only limiting faclor, and

03 may " Hu man
we caleulated the Ozone Peak Indicator as OPI=/ M
1 (Rad)me

and solar radiation on the daily maximum ozone concentration. The OPI on (he day of the prediction is ta be

} Lo pieclude Lhe influence of mixing height

calculated by using the relation belween OPI and the itial value of precursors. The basic prediction formula for

(OPD - Radi(1-2) |

time—relafed ozone concenlration was established as O;(i):{ o iz using ihe OPI, solar 1adiation
el

two hours before prediclion and mixmg height.

We developed, along with the basic formula for predicting photachemical oxidants. “SEQM” {Scoul Empirical
Oxidants Model), a Fortran program that helps predict solar radiation and mixing height needed in the prediction of
ozone pollution. When this model was applied to Seoul and an analysis of the correlation between the observed and
the predicted ozone concentrations was made through SEOM. there appearcd a very high corielation, with a
coefficient of 0.815,

SEOM can be described as a short—term prediction model [or ozone concentration in large cities that takes into
account the initial values ol precursors, and changes in solar raciation and mixing height. SEOM can reflect the
local characteristics of a particular and region can yicld relalively good prediciion results by a simple data input

process.

Key words : ozone, short-term model. ozone peak indicalor, empirical oxidant model, Sconl

I KOSAE Vol. 13, No 5(1999)



.4 &

T ezt R Ry edEAE
2438 (SOx)F BATSP) & ol gl.omd, o7
s A7) olE BAE ARoz ofFeldl

o gieh el A7 d3dE Fox JANE §

FHoz Fasy ol WE, AEAe) T4
7b= AR ARAsTIERE 5 daE
of Frbeti slerB. ol E2 W] T FIHEA

CERA S N S IR e Lk B R

24 0TS Pelili=d. ¢
£ 198013 l RPEZ} E=ops of 200) 2 23
= Aeln
AN = Fletaw J4at oo AT F
2AE Ma}m] 1983 74 %ifﬂ%zlg =] A=A} 5}
! ebahst g FEEraEael S
Zvska, o2 FAET] fsk 1997
g o12guk "Hal fs 477 A6 1T e )
codAEERLE $olaa 9uh E AL
Baapalea o) Qe B4 922 A F
57} A 7% oo xA vEPE 74, AR
o7} A&alAd AwE welsle] oA 9 g
& gale], 1995 79 19®
£ Ao g, 19979
A 57 94 8 SzAAR Fu Atz

=R
==
o
;‘%
=1
a4 01 =5 gleh 10979 w2 A sehe
2]
7l
5t

,d
ot

ra l
:J}s

ad
4}5

U: nﬁ I'ULﬁ OITr

oo

ol d LY ANA T aLAoE gofate
B4R PASEYY $H0] @2 Fgols
s ofzict. e E A8 W e G ELES T
7] FolA2) A WE FAL S Yo, vl
Tol NY o RIS ©F GG el
o 53EE s AW L AL E 607)
P e EAge] 1607 o|be Bauhe s
sstedof §7] WEele
21%9) %”—v’—]%?—hﬂﬁl #48 o@ d%2ys)

ot
2,
=,
U]
b
)
L
o o
.‘s
é‘j

1995; 7 B HEENRE
& Ezﬂ_ﬂéA 7HH‘( 71d, 1989, 2159 1987: ¥h
23, (984), e8], AR wf=E 2453

gl g A15E A Sx

995) o] whaoleh. Tan Ate §
Ae THE adRtgel T A

=

Hehabgell b= AlZF A &
vt mlE e e HE
4 glels], B2 ¢S A
HolA e Agke] A= =, 8158 A5, 0
Adeg 1970 240E g SR wiEe]
of Az glon. dledel x¥de vix
AeoA] A¥s PBM (Schere and Demerjian, 1984)
ROM (Chang ef al., 1987). System Application, Inc
Al 7lHkgl JAM (Morrs and Myers, 1990). u] =+
o FAE A g RADM (Chang, 1987). :22]
i CALTECH«|A 7|28 CITE % (McRae and
Seinfeld. 1983) o} alv}h, =), o|ejdh ZyEL
AaF oz Sepjelds 2AEr] S AR
aEalg s das oot Yders, dAA eE 7
BAel A2 55X 257 vk

debad, 2 Wi Q3R qF d5s
o, WA ez YHARE FRY S U =
Y& Aaelr] 3l vl e GaAE ST
ZA Z2AE 4 gl _?ﬁ—’,f—l‘]jl %A 2 (OPT; Ozone
Peak Indicator) = G&ERH T 7
whak A} &hel v

. AE
AN
]
&
o]

= 1
ol g of

2

7

—

,>i
b

2. ¢lgHley

£ o Q7 10005 0] W feviake] 2
b =29l Mg e s staed e 1997
| A AER STt 20098 delRe
o, $evtel Al xheke] 30%e) ZhHE AHERL
¥ 7 gl Felvh

B odgdA AEg 2E5H s =A R OP)e
EgIsr 94 }%“ ik H g 7kl 22060
A & ghalxtz st =31
A Hlel| wheh LR 5= Gl
ol =ik OPI: of 2|9 22
FEE A ?J_A}?éﬂi vhrel oL A fraEs)
g Fel R AEstdsh 2o asel AE 7
o xE HE JWE o] 5k OPleh HledE
' Atole] Eghl dasisg 271
Aol o] #7AE FAsglo



A9, e OPIE 4EE 4 2o &Y A
s Hf = A2s 7]
3] & seele] AbAle}
f&, 1997). J‘ = Ao Al4FE A
dappke eleksg vlgow o a7
Frefale] el Fslg om, Algb Egare
=g veisle 2350

e A5l Y3 Aue SR L A
+oElan 9le 2074 HrjeddaEEA
So| Alzbd SARlEF gt FlRlEE 7]

c B
>4
ko
re
e

A NEEF2d A Z|Aztas O edAES
Ai F2AwE ol 4T PHeE =4

9 B4 2 A 5o vi4siel Aizbd 2RAR
Bashalek

ol F A AL -l
= AAnEHog
Hgahe], =3l o
o &L o5

Arelo] A
A,

2EE AFH elgel foldl
Hdsta, Wb el Mgalel
Aed qristeln) 50
2} 1993 ® AlZPE 2E
BA B AL 24 A
|5 A AAE Tl
NS 3537 73]
T 47 A4uAAE

M Jl\l'

=
19

a JjN' X

)
o o5 dve em
FA e} B sk

3. Zg g oy

3.1 2EFUHESEXE

&F a‘ 2} A&y Asargen g
H#715HEe] glom, ole) AdE e, vl
urebr d FHd eF =L AAMGE Ao o

47 (A 2] 3k, 1997; Fox, 1984; Whitten, 1980; Haggen
~Smit and Fox, 1950« &t 9840 EKMAR
HelAs Y0E8d Ass) FHPRL AL o) f
gle], d A LFE s FH AT et
ﬂPﬁl AL Balehykgwse] Fedt JdHA4n

0 A fr)E g e e zm( 4 A7
%;E Bk A8 demE, o3 2 abgE o4
37) o192 Aot whehd, Hdl WA s
Autezne ARE d& ¢ 3 AAEES

A

i}

A fraeley AEEa F dhelr, wlm
EXZ 2HGeF Busto gle @A o
st Adgage] of W vl wpE A o

LEFdeeEg

ol 88 pEwld gy A% 547

Hd o wxg FAHALH, o1F ] 2F:H
FEAR % OPlehs 22 A&o|rh

OPF:= ¢l<l&dnte] 229 Agelalz =H4d
A% d HE e pmel sl gez, Y
el daleke] @2 pmel uiEEe ik A 4E)
7] f1aked A (D 7ol A 2wl

() + (Hemdmas }

OFl= { (Rad)ma

(0

A7, Qa)ues ¥ A £F 5=, (Hadns
E&w 23 F FHzk 28] 2 (Radlees & FH
o Aol o).

e}t (1996) 0] H-48 apef o] Helzds A
AALEEE 23 8~0A]4] FHWhE dehdr, &
gk Hagkel a)r) 26l e AR Az
Halrl Ak ) shEleas 24 6~84)¢] W)
@A kg Roe|uh AWt Haghs] wFl 12
HEEA AZ0E HErE AdALsbge) 1]t bl
22 oot = YAlERA A AR A Al A,
14k3hzl A= 5A1712] *lz«}oﬂ* sFEH 2 AT
A& pepiar glek sl Aas 747
Akl Al 2@t g ARTRAE Hepl a3l
A, o= o] o He 2.F g 2FHUA
v clEF oz Aad o Ha g W Hd o
AE 7|Eew A ()3 el 4 OPIgHS AMA
&3, OPIgs g ZAi8E B shEed &
712 Abeld] #AE =&stdw. T, o|#
OPIRE=r RER Z7Ra0) 2 fA7) madx
HeE Aoz spystn YUEE 270134 9 Fh
A &Ue] OFIE AMEES slgivh of 7]+, 2 Aake}
E 8 sl 27 R E A Rt o
Rt A7l 2% 3A]8] Hwel 7%‘ % A2t
AZE 73 Ut TAD ARE e 24 7948
FEUEE A4S, o] Alile] %ﬂd 2750
FHFE e A7 et

NOx #7]%% (NOXpea) % T
{THC a3l vt} OPIE @n_u;} -
’H"?-_]' wf, a] ol

[ed

)

>

HC i?]-"LE

1:: o_]g] 1:0

sl
oF B owz} )
g

ol whehal = OPIe] )% 1{— o ol a}z]w 33
4 AT e ol g8k A @3} & OPLdlE
2RE PG G7M, 339 Agelw, Az

3
3ol 5 Aw(§7]4%, 27] NOx % THC

I. KOSAE Vol. 15, No, 5(1959)



s meH - PAe

F5ghel FHES (7], OPIFh Abeje] A
S b4 A A GaE ekl TN
FEWSE G240 whgeld

OFI = SUFFIT{{INOZ 1> THC e} (2}

o7 A} NOXpas 7] NOx =0, THC yya
= 27] THC F=olv},

SUFFITE 339 A@gpdd. oA S7%4¢
= RuwSo AAd #A2(E7] NOx % THCE
YEINE 71EeE dAT AL 5474 AA4
Asg R 2D 1604 2 vpel ol 94
o] A4 A mme) H9Ehe OPlEE 9
A o ey 29 (Sufacerd 74 A A7
= fepolt). B =R v]= Research Systems
2}8] IDL (Interactive Data Language) Ver. 4.0& A}
gabol, 4 (7t 2 e A =W AQTS
{(surface futting function) & 7843}

OPI=SUFFIT{{(NOX,puw, FHC iwoar)
=xCp, {INOXma} - {THCmmnl}J 3

A 3)elM G i WEEA FelRe 334
A §5o) AfQd, MeAgE bites AT

T HC anitiak

Fig. 1. OPI surface with NOxjw and THCwa.

Table 1. Coefficients of surface fitting function in

Seoul.
G =0 1=1 )=2 j=3
i=0 192507 -0.216703 0.000527096 -2.17357 - e
i=1 -0748017 00544103 0000301837 451298 « 7
=2 -000434176 -00011287%  7.86991 - &6 —].35286 » &-¥
1=3 0000177657 497900 - a-f -4.04502 - e 973864 - it
7| BT A 15 A5 E

il

0 10 20 ao 40 50 80 70
THCEn\lmI
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Table 2. Average analysis of observed and predicted
ozone concentrations (pph).

Table 3. Vanance and standard dewiation of observed
and predicted ozone concentrations.
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Table 4. Skewness and kurtosis of observed and
predicted ozone concentrations.
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