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Abstract

Over the last two decades, air quality models have been developed and used in the United States.
Many of these models are distributed as parts of UNAMAP. These models have been used as useful
tools for urban air quality management in Korea. However, when we use these models, many
problems could be occured because of their different topographical and meteorological conditions.

In the present study it is described that the characteristics about diffusion models in terms of their
scale, object and required function, and proposed the guidlines about developement of the local scale
diffusion models for application to Korea. Also for evaluation purpose of the models, input data
requirements such as air pollutant concentrations, emission inventory, meteorological data, and field

experiinent data, were discussed.
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Table 1. Classification of air pollution dispersion models.

method model remark
theory Gaussian plume model Gaussian plume equation
Gaussian puff model (Gaussian puff equation
box model mass budget equation in the box
Lagrangian model Lagrangian coordinate
Eulerian model Eulerian coordinate
term short term model short term concentration(1~24h)
long term model long term concentration(seasonal or annual)
scale road model horizontal distance <1 km
local model horizontal distance <10km
urban model horizontal distance <100km
regional model horizontal distance <1000km
interregional model horizontal distance >1000km
terrain flat terrain model flat terrain
complex terrain model complex terrain(valley or basin etc.)
sea»shore model seashore or marine source
pollutant particle model primary particle or secondary particle
non reactive model low reactivity gas(SOq, etc.)
photochemical model high reactivity gas(QOs, etc.)
acid rain model dry and wet chemistry
state steady state model assume stead state
non steady state model consider the variation of meteorology, emission
source type point source model large stack, power plant stack

area source model

line source model

residential, commercial district
high way, principal road
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Fig. 1. Transport and diffusion of puffs in the
puff model.
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Fig. 3. Vertical Lagrangian boxes dynamics(as in the DIFKIN model: Martinez et al., 1973).

ool Aeislo] eA% ZAGA dc) B $e sk el 100k o4el
el g mlxe ke AXE FAsed A 58 Adee 2Yz gE 4 9

7+e AgE Jhe FEM(back trajectory)¥o]l AHE A1) 7|EEo] glonE 7}]& +S 7heks) L=y
HHETE, 191 B85, 1994). 1 Felxe] sfshutgo] ojlel AAHEE &
2L 22 QBB FTE AEEY] st E u7
3.6 23qzIotng(Eulerian model) ZdHe) sehree mEd 4 9= 2do] "asi)
sy de o s = 33 FE 1A E3 sEhikgo] vad =¥ 13 @A) AgeE
#FA(Eulerian coordinate)e] 2719 ﬁx}(gnd WEFo A7 AL ZHolALE gehurge #3}

AEste] 7t AxpER ohga 2o Aoz olf, Y, AxEg 3de fgidde] gEAE XTI ARE
stahikg A Adst] 2 d@vie) 3ak misﬂr Al HoRE A 18 29EAE e uE

ke Altele RdeA AxEdolztaus drh F e BElg sk glo] vaHs g7 FelA

o) #sjshikg AL AT Mmx FAs 24 e

&L =2 [k gC]+ 0 (ky 92) +-2 [k, 5] U B39 39g Alguel sl AN

* Y g4 ol ol Bomz HE wEslelel Fsstrdr

— aic — VQQ a£ +R+D+S }\}%3]—-]‘ 9\)\1;]— a —6_ EHEX“‘ 0] H}'"G‘Er:“i}“]‘—’ urban

Yox T Vay T Van airshed model(UAM, Moris, 1990)ell AR&5 &
+R+L+5

Carbon Bond-4(CB-4)¢} regional acid deposition
A7lA CE %%, K., Ky, K& 22 X, Y, Z&  model version 2(RADM2, Chang et al, 1987; Bink-

upakol BabA|gold v, we 27t E£9 X, Y, Z  owski, 1987, Hass, 1991 Atg=E= RADM2

Z wgre] ARolth RS U7|EoAe) &shitea D mechanism® & 4 2™ chamberd¥ T& 5ot

= A o3t wx HiE SE wEd) % edE ALHog eI o

4 FHgol) aAAe 9% F8 JEAEE wESRlE, 71
o] REle tdxde] R wekA FEAZ 100 g, Z7FEAR, ddgdBdAdAe] AAsEAS

km Wele] wARge] et dBAL Adele B 5ol Utk 53 HAREARE FHo] Iyt 52

FRdrlnd g8 AA A1E



29 ¥EAREE Y3z UAMS] ASde= o &
G BdUGdg ez s+ ROM(regional 0x1dant
model, Young et al, 1989)9] AAFEE o] &3br%
ghel,

71 4Ats e AEFREE o Azhde 3xY AR}
9] gro]l Fasict 53] LEQA Bt vilea
= AAAHR HAY olele] A T AAugLelM
tEo 2 WiEHos A AEo] oy HA
o}, U“égl BAE=E YA st E Bl
WEZS A A AEsle Aol v$ Fo3d

o

H

.41

o] o] AYE fJetdME= gt Fo YHAR
7 Basty g 7 AAzle] AgEme CRAYS
e xRYPAFEY gesih o AxArY A

s T4 gaol Hleboz dyE ow
daEoz edeeledel daol gl Aol
S Fa9 ARetloz 48N o 4
A}

o} Bdle] AxtAL U 42 FAo AgAA
9) o] &3} Azl &3 @A T EA) ok &
PAR] 4L EAle) FEEede oidoRihe
UAMS®] A9 B%E 4kmold AHi$-=del RADM22I
¢ Wkm~80kmZA g Azl E sxrt 4
A At B2 gl go] dire] HY
A% iiEY 2o 258 w2 977t o
A wA #aEA] geng 3o AxpelME A9
d W& F& o7l Arm ARUS AHL3r)de
SAsie gladAtrd oy} HER e APl
AR M= olE3 FAZ Fal7] et 524
ZKnested grid) Ev AARREE
& AMEEV|= gt

Q1

(plume in grid)7]8

4. SX|stat=glio] FRIED JHMYE

ol A 714 vish Zo] mde] FHE tiaksie 7]
Zol e RAE wh$ ok el o7l ThEa
A s IARARe] AU ulmE Dok

BIRETHE ALgS1e] golahH, £87e] 100km ol
o Fe Aol Fekaa, t7)FolAel Hehikg ma}
H4e XA @n ANA Hehag

2dg qloz gu aelns ot Zdd UFE
Yolhs 2qlsteitlRit AtiAsde sl
FEY, Hxuds} ang) 3&%4 =

fﬂﬁ}‘ﬁi A AT S5 aFstuat g

DAyl Ay FAGAZ D A 23

. 4.1 ZBDE

EF524de] AYEe FF
A 9&E¥c) Pasquill-Gifford ®o) 23 =
AHEL wl$-

o] FtEo] HEno) =
2 &
Feek Ao AAg gabddoes 7
T PolER =49 H o] XBHo| Adu dM¥a
A7t Qe Foh A we] HHo] dds| e 2 &
© eV E HEeArt A9 gle B3 XEe o
Ao g Rd#EE e Afde 232} 3A Yehd
At wEe] AR FHEPAIAE B 7kx] EZ o)
e}t opekgh SRS st gubE Exemn
AH2E = Qlx=E UNAMAP(user's network for
applied modeling of air pollution)o]#H= packages
M Z3H T} o] UNAMAPS 198639 version67H#] 7}
A oi(gg7]9 458, 196) B7HA mdg s2ain
AR et 1F EPAYIAE UNAMAP packageE siA
sl 7 wdeig dxg A4 #Hesia gt

Wilson(1993)2 UNAMAPS] B¢ ol CRST-
ER(US. EPA, 1986)9+ N[PTER(Plerce et al, 1986)
o] AL E HEAEE Yt A9 2o 28R A
ol FAE Al wE AR 237} 7%4 21 X3}
4tk 8 Eppel 5(1991)2 1718 1E dialel 7))
GRS AMESle] ERREES AAdsta gakddel =)
2Z 971 Z2An Arbsss A5 fA8 2n9E
04315}

ot m}o

o] WF *év‘i'—-‘" AY o]kt FEY FUE

%] AGoa el o] 45 AFE
2 2 A9y gt 548 F s
4 Utk B 2% @Es Mol disted w3 NRC(Nu-
clear Regulatory Commission, 1979)ll4 dA&sts &
BEY HEEY svEty 24 AddM SHE F
HIFY AFEETT o]FY, 190 A= AFd
2 Vel RAogAM g okxe] ARz Az
ol 2Rz TYAEFXL A2 2 AolE st #

2o) ofsha FEg APol e 7|7} HA SR Fak
ASELE vig Rt T8y EHAFAME HEA
Hr} FgHEZo] Aut¥er An B3| A A¥
7t YA FeEn 2389 F g vshiie §F0)
Uth olgfe] e @EHe] e vt} Mg U
E4e vehliAl He2 didxdels SAE AznE

|U J“r
&
oXL L

olgste] HstetEIE sk Slo] A se,
S Quron ¥e) AgHE EREUS A%
WA A%e welsh) gn dRE vle Hae

7 MRS W4E A7le FAEL ToEs Hol g
o aelee Seldelsh gol 4K, AR, T8 5 AW

J. KAPRA Vol. 11, No. 1(1995)



24 o F

Table 2. Comparison between standard deviation of wind direction used in U.S.NRC(fiat terrain)
and in Chunchon, Korea(Kim and Lee,1992).

Pasquill-Gifford stability class

Site
A B C D E F

NRC

(flat terrain) > 225 175-225 12.5-175 75-125 3.8-75 < 38

Chunchon 46.2 326 209 17.0 182 382
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