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Numerical Study on the Process Analysis of Ozone Production
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Abstract

In order to clarify the impact of emissions reductions on the air quality over Metropolitan area of Korean Peninsula,
several numerical experiment and analysis of integrated process rate(IPR) of ozone were carried out. Numerical models used
in this study are WRF for the estimate the meteorological elements and CMAQ for assessment of ozone concentration.

As result in the sensitive test of VOC/NOx reduction experiments, although VOC reduction tends to induce the different
impact on the advection and photochemical reaction rate of ozone in urban area and rural area, the mechanism of ozone
appeared to be more sensitive to the reduction of VOC than that of NOx over the metropolitan and its surround area. So the
control of VOC emission inventories is an effective means to decrease the ozone concentrations around this area.

Key Words : Emissions Reduction, Ozone concentration, WRF - CMAQ
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Table 1. The configuration of WRF modeling

Domain 1 Domain 2 Domain 3
Horizontal "yl 160 232x232  151x151
grid
HOI’lZOl:ltal 9 km 3 km | km
resolution
Vertical 28 layers
layers
Kain-Frisch(new Eta) cumulus scheme
Phvsical YSU scheme
y.swa WSM 3-class simple ice scheme
options
RRTM long-wave scheme
Dudhia short-wave scheme
Initial data NCEP FNL Operational Global Analysis
data
Time 2007.07.25. 0900 LST
Period ~2007.07.27.0900 LST
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Table 2. The configuration of CMAQ modeling

CMAQ domain
Input Data WRF Domain 3 Output Data
Horizontal Grid 138 x 138
Horizontal Resolution 1 km
Vertical Layers 28 layers
Emission Data CAPSS
Chemical Mechanism CB-1V

2007. 07.25. 0900 LST

Time period ~2007. 07. 27. 0900 LST
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Fig. 3. VOC and NOx distribution of the Seoul metropolitan and its surround. Thick arrows indicate the sites number at
Hoyje(111123) and Gumgok (131241) for process analysis.
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Table 3. Design of the Air Quality Modeling 0600LST2] 7]-2-2] 4~HA-S Al H Y of7ko] EALZE
3 =% Fo] BRAELL 2o] A o

Identification  Name description Ash A3 gzro] HAshetl WS i AN
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Fig. 4. The horizontal distribution of air temperatures and wind vectors estimated by case BASE at 0600LST
and 1500LST 26 July 2007.
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1800LST 26 July 2007 with three hour intervals.
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Table 4. The Process Analysis difference between case BASE modeling results and each experiments in both locations.
Chracter A and B indicates analysis cites for Hyoje and Gumgok, respectively, and unit of each value is ppb

case H tran V_tran Tran Dry-dep Chem Max_0O3
name A B A B A B A B A B A B
VOC50% 74.9 -52.6 524 56.0 22.5 3.3 -5.0 -13.0 5.0 38.6 136  -23.7

NOx50%  -154.7 88.1 267.7  -76.5 112.9 11.5 13.2 24.1 -132.0 -20.7 -6.1 -13.8
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Fig. 7. The Process Analysis results of each experiments in both locations.
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