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The Development of Air Quality Model Considering Shipping
Source in Pusan Region
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Air quality modeling about coastal urban region such as Pusan shoud be consider shipping source em-
mited from ships anchoraging and running. It has been proved at our previous studies that the ratios of
air pollutants emission amount in coastal area to inland are 12.2% for NO, and 11.7% for SO, and the
air quality of coastal urban area consierably counts on ships. Also the dispersion pattern of the air pol-
lutants followed local circulation system in this region. Therefore this study has been developed air qual-
ity model which can describe the formation, transport, transformation and deposition processes of air pol-
lutants considering shipping source. Currently, restriction for emission amount of ships does not exist,
so our study will be useful to set the emission standard and for devising air quality policy in coastal ur-
ban region.

Key words : air quality modeling, coastal urban region, shipping source, emission standard, air quality
policy
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Table 1. Photochemical Reaction Mechanism

247

No Reaction Rate Unit
coef.

1 | NOy+ ho—NO+O Ki min™

2| O+0, +M—0;+M 2x107° ppm “min”'

3 | O3 +NO—NO,; + Oy 28 ppm 'min”

4 | HO+NOy; +M—HNO; 0.011 ppm 'min™

5 | HOy +NO—HO+ NO, 300 ppm 'min’!

6 | RCHO+hv— CO+a; RO, +(1—a,)/2HO K1x0.0042 min”

7 | RCHO+HO—a, RO, +(1—a,)*x(CO+HO;) 21000 ppm 'min’'

8 ROZ +NO—>02RCHO+&/3H02 +N02 470 ppm 'min™

9 ROZ +N02"‘)PAN Kq(6) ppmflminfl

10 | HC+ O—a4HO, + a5 RO, + ag RCHO 5500 ppm 'min’

11| HC+HO— RO, 22000 ppm ‘min’

12| HC+ O3—a4HO, +a5 RO, +as RCHO 0.0123 ppm 'min”

13 2H02“’H2 02 5300 I:)pmﬂmil'l_l

14 | O3 +NO;—NO;3 + 0O, K14(0.048) ppm 'min™

15 | NO3 +NOy;— N, Os 6800 ppm 'min”'

16 Nz 05 +H2 0_’2}11\703 Kis lt)pmflmil'li1

17 | Ny O5—>NO; +NO, 15 min™'

18 | NO; +NO—2NO, 11000 ppm 'min™
= AzE7Y NAASU/kg - K), PE 71sHbPa), ¢, Z9} 1% 29 F52A] g3} o] vehfget.
= A dJ/kg - K), Py 715 229 7|shthPa), f K =B exp(-A/cos Z) (33)
= Coriolis parameter(s™), ¢ $1=(deg), 25 A T2 7], '
AR E(rad/s), g& FANEEmM/sY), K, $% A =12-(1.25-0.16 (2/10000 - 2.15 2 )2 (34)
whek GAASm/s?), 282 Kim), K$0), Kiq)e 2zt B =60-0122+(0.02102 - 1.6 X 10z /10000 - 1.15))** (35)
oEa) o, n|%e QAWEre] BAA S (m/s)o]th. cos Z =sin ¢ sin 8+ cos ¢ cos & cos h (36)
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