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Abstract

Hazardous Air Pollutants (HAPs) are characterized by being relatively heavier and denser than that of ambient
air due to the various reasons such as higher molecular weight, low temperature and other complicated chemical
transformations (Witlox, 1994). In an effort to investigate transport and diffusion from instantaneous emission of
heavy gas, Lagrangian Particle Dispersion Model (LPDM) coupled with the RAMS output was employed. Both
deposition process and buoyancy term were added on the atmospheric diffusion equations of LPDM, and the
locations and concentrations of dense gas particle released from instantaneous single point source (emitting initially
for 10 minutes only) were analyzed.

The result overall shows that adding deposition process and buoyancy terms on the diffusion equation of LPDM
has very small but detectable effect on the vertical and horizontal distribution of Lagrangian particles that
especially transported for a fairly long traveling time. Also the slumping of dense gas can be found to be ignored
horizontally compared to the advection by the horizontal wind suggesting that it was essential to couple the
Lagrangian particle dispersion model coupled with the RAMS model in order to explain the dispersion of HAPs
more accurately. However, during the initial time of instantaneous emission, buoyancy term play an important role
on the vertical locations of dense particles for near surface atmosphere and around source area, indicating the
importance of densities of HAPs in the beginning stage or short duration for the risk assessmient of HAPs or
management of heavy vapors during the explosive accidents.

Key words : HAPs (Hazardous Air Pollutants), RAMS, Lagrangian Particle Dispersion Model (LPDM),
Instantaneous emission, Deposition process and buoyancy term
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Fig. 1. A flow chart for wind field generation by RAMS
modeling.
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Table 1. Model input parameters for the RAMS modeling.

+ Initialization time : 1200 UTC 6 Aug 2004
* Model grid structure
horizontal grid resolution : 48, 12, 3, 1 (km)
vertical levels : 26 layers (vertical stretch ratio: [.15)
soil layers: 11 layers
Arakawa C grid (u,v,w 1/2 Ax)
+ Cumulus parameterization scheme : Kuo
* Radiation scheme : Mahrer & Pielke
* Initial atmospheric field : GDAPS (Global Data Assimilation
* Input dataset : DEM30s, Micro43, ogedata topol0 m, SST43,
GTS
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Fig. 2. Modeling domains with the three nested grids.
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Table 2. Emission condition for the Lagrangian particle
dispersion modeling.

1. position of source (x~UTM) : 296633.
(y~UTM): 4161911.
(z~alt, m): 10.

. emission rate(g/sec) : 5/ 50/ 500

. emission duration (sec) : 600.

emission temperature (K) : 303.15

emissjon molecular weight: 17.04/ 29/ 78.12

particle releasing time interval (sec): 5.

display time interval (sec) : 300.

emission initial time (h) : 040807 1500

simulation time (h): 1.

10. meteorological field : RAMS08071500

© PN L W

11

12

dry deposition : yes/ no

. wet deposition : yes/ no
13.

buoyancy effect : yes/ no
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Fig. 6. Horizontal distributions of the simulated concentrations at the 10 m level for the chemicals and the emission
rate of 5 g/s, 50 g/s and 500 g/s respectively.
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Fig. 8. Horizontal distributions of the simulated concentration at the 10 m level in the 5 minute interval with and
without buoyancy effect.
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Fig. 9. Lagrangian particles distribution patterns projected horizontally on the x-y plane according to the RAMS wind
field at the 10 m level.
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Fig. 10. Lagrangian particles distribution patterns projected vertically on the x-z plane.
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