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Numerical Simulation of NOx Concentration
in Gwangyang Bay, Korea

Sang-Deug Lee and Ji-Young You
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(Manuscript received 25 November, 2001; accepted 11 September, 200¢)

A three-dimensional photochemical air pollution model considered advection, dispersion, photochemical
reactions, and precipitation processes was developed. The calculated results of meteorological observation
clearly exhibited geographical effects of Gwangyang Bay, in which land and sea breezes, mount-valley winds
and local circular winds occurred. The observed results of daytime NOx concentrations were slightly higher
than the calculated NOx concentrations in Yosu industrial complex, Gwangyang iron mill, and container yard.
Eventually, the calculated NO, results generally agreed well with the observed ones.
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Table 1. Chemical species in the CBM-IV

Representation Species Name
NO Nitric oxide
NO, Nitrogen dioxide
NOy Nitrogen Trioxide
NGO Dinitrogen pentoxide
HONO Nitrous acid
HNO; Nitric acid
PNA Peroxynitric acid(H,ONO;)
oD Oxygen atom(singlet)
0 Oxygen atom(triplet)
OH Hydroxyl radical
HO Water
G Ozone
HO; Hydroperoxy radical
HO, Hydrogen peroxide
co Carbon monoxide
FORM Formaldehyde(CH;=0)
ALD;, Weight aldehyde(RCHO, R>H)
0.0 Peroxyacyl radical
PAN Peroxyacyl nitrate(CH:C(Q)O,NOy)
PAR Paraffinic carbon bond(C-C)
ROR Secondary organic ocosy radical
OLE Olefinic carbon bond(C=C)
ETH Ethene(CH,=CHy)
TOL Toluene(Ctls-CHs)
CRES Cresol and highter mplecular weight phenols
TG, Toluene-hydroxyl radical adduct
CRO Methylphenoxy radicals
OPEN Aromatic ring fragment acid
XYL Xylene(CeHs~(CHa)2)
MGLY Methy! glyoxal(CHsC(O)C(O)H)
1SOP Isoprene
X0, NO - to - NO; operation
XON NO - to - NOs operation
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Fig. 1. Simulated region of the Gwangyang Bay.
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Table 2. The initial concentration [ppm] Table 3. Total emissions from domain(kg/year]
SPECIES | 0(m)~144.5(m) 144.5(m)~ o Pollutant NOx HC
Emission factor
282 ggig g% Point Sources 31,438,122 2641711
O 0.020 0.020 Area Sources 800,877.95 222069
OLE 0.0021440 0.001072 Airplane 50,062.56 121,122.57
PAR 0.04690 0.02345 Railroad 273640 68405
TOL 0.000150 000015 Motor Vehicle 3475051 91,269
I)-(IZIL{ o 000(2)03(1)?458 000(();)80(1)(2)(75 Small road 467,348 1279331
ALD; 0.00060 0.0003 Ship sources 825,990 94,120
ETH 0.0064655 0.0032327 Car Repair Center - 20,696
CRES 0.10000E-05 0.10000E-05 Architecture Constructio - 766,340
MGLY 0.10000E-05 0.10000E-05 Laundry Shop _ 7R111
OPEN 0.10000E-05 0.10000E -5 Gasoline Service Stations - 256,846
PNA 0.10000E-05 0.10000E-05
NXOY 0.10000E-08 0.10000E06 Total 3131092 531414
PAN (0.10000E-05 0.10000E-05
CO 0.20 0.10
HONO 0.10000E-05 0.10000E-05
H (0.10000E-05 0.10000E-05
HNOs 0.10000E-05 0.10000E-05
MEOH (0.10000E-05 0.10000E-05
ETOH 0.10000E-05 0.10000E-05
ISOP 0.10000E-05 0.10000E-05
SOz 0.010 0.010
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Fig. 2. Emission distribution for NOx.
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Fig. 3. Horizontal wind fields at z°=12 m in the Gwangyang Bay.
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Fig. 4. Concentration distribution of NO simulated from air quality modeling( 2" =12).
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Fig. 5. Concentration distribution of NO2 simulated from air quality modeling( z* = 12).
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Fig. 6. Variations of the simulated and observed diurnal NO concentration.
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