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Numerical Study on the Impact of Meteorological Input Data
on Air Quality Modeling on High Ozone Episode
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Abstract

Numerical simulations were carried out to investigate the impact of SST spatia distribution on the result of air
quality modeling. Eulerian photochemical dispersion model CAMX (Comprehensive Air quality Model with eXten-
sions, version 4.50) was applied in this study and meteorological fields were prepared by RAMS (Regional Atmos-
pheric Modeling System). Three different meteorological fields, due to different SST spatia distributions were used
for air quality modeling to assess the sensitivity of CAMx modeling to the different meteorological input data. The
horizontal distributions of surface ozone concentrations were analyzed and compared. In each case, the simulated
ozone concentrations were different due to the discrepancies of horizontal SST distributions. The discrepancies of
land-sea breeze velocity caused the difference of daytime and nighttime ozone concentrations. The result of statistic
analysis also showed differences for each case. Case NG, which used meteorological fields with high resolution SST
data was most successfully estimated correlation coefficient, root mean squared error and index of agreement value
for ground level ozone concentration. The prediction accuracy was also improved clearly for case NG. In conclusion,
the results suggest that SST spatia distribution plays an important role in the results of air quality modeling on high
0zone episode at coastal region.
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Fig. 1. The location map of domain used in this study: The inset figure in the right panel shows the air quality monitoring
sites (®). (238131: Sangbongdong, 336122: Samildong, 336125: Munsudong, 336131: Jangcheondong, 336352:
Jungdong, 336353: Taeindong, 336354: Jinsang, 336355: chilsungli).
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Fig. 2. (a) Comparison of annually and monthly averaged ozone concentrations in 2007. (b) The number of day exceeded
to 1-hour and 8-hour ambient air quality standards for ozone in 2007.
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Fig. 3. Diurnal variations of ozone concentrations for modeling days at 10 air quality monitoring sites in Gwangyang area.
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Table 1. Description of three different experiments for air

quality modeling.

Air quality model CAMx Ver. 4.50
Horizontal resolution 1km
Horizontal grids TTx77
Vertica layers 16 layers
Emission data CAPSS
Simulation time 48hours
Chemical mechanism CB-IV
Meteorological input data Case NG
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Fig. 4. Distribution of (a) NO, and (b) VOC emissions in the Gwangyang bay region, which are based on the CAPSS.
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Fig. 5. Hrozontal distributions of the simulated ozone concentrations at 0000LST (a, c, €) and 0300LST (b, d, f).
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Fig. 7. Comparisons of diurnal variations of simulated and observed ozone concentrations.
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Table 2. Statistics for simulated ozone concentrations at eight air quality monitoring sites.
Site
Statistics  Case sangbong-  Samil-  Munsu-  Jangcheon-  Jung-  Taein- 5 Chilsunadi otal
dong dong dong dong dong dong In-sang isung-li
NG 16.62 33.14 12.34 23.23 17.49 20.68 21.90 19.10 20.56
RMSE RM 17.45 34.97 12.44 23.03 21.46 19.61 23.07 19.84 21.48
RS 17.13 43.83 12.36 22.80 25.20 16.77 24.83 19.88 22.85
NG 0.87 0.27 0.82 0.66 0.84 0.71 0.58 0.84 0.70
CORR RM 0.88 0.21 0.83 0.67 0.81 0.70 0.52 0.81 0.68
RS 0.88 0.10 0.84 0.66 0.76 0.75 0.47 0.81 0.66
NG 0.86 0.51 0.89 0.76 0.90 0.74 0.68 0.87 0.78
10A RM 0.85 0.47 0.89 0.77 0.86 0.74 0.67 0.87 0.77
RS 0.86 0.36 0.89 0.77 0.82 0.77 0.63 0.87 0.75
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