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Abstract

The coupled mode! (SMART) of dynamic meteorology model and particle dispersion model was developed. The
numerical experiment on the relationship between change of land use and diffusion behavior in complex terrain
was carried out using this model. It tried to investigate the change of particle diffusion behavior and local weather
under the condition in which land~land breeze and sea breeze and mountain breeze intermingled. The numerical
experiment results are as follows; 1) The more complicated local circulation field of the interaction of sea breeze,
mountain breeze and Land-land breeze is formed. Then, the region circulation in which the urbanization is specific
by location of the region is strengthened and is weakened. 2) Though in the region with dominant sea breeze,
Land-land breeze does not appear directly, the progress of the sea wind to the inland is affected. 3) In the
prediction of the air diffusion, emission high quality and accurate information of the emission site are important.
That is to say, the dispersion predicting result which emission high quality and small error of the site perfectly vary
for LLand-1land breeze in the effect may be brought about.

Key words : random walk model, lagrangian particle model, urbanization, land-land breeze, land-sea breeze, air
pollutant dispersion
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Table 1. Basic features of atmospheric dynamic model.

Arakawa—-C grid and terrain following

Coording A
ate coordinate

Hydrostatic equation and non-

Basic equation hydrostatic equation

Planetary boundary ~ Turbulent closure model level 2 (Mellor
layer and Yamada, 1974)
Constant flux layer ~ Monin-Obkhov similarity theory

Canopy and surface
temperature

Heat and moisture budget canopy model
(Lee, 1998)

Soil layer Multi-layer heat diffusion equation

Short wave radiation Kimura and Arakawa (1983)

Longwave radiation Empirical form (Kondo ez al., 1991)

Wave radiation condition
(Klemp and Durran, 1983)

Wave radiation condition
(Oranski, 1976)

Top boundary
condition

Lateral boundary
condition
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Table 3. Numerical parameters and initial conditions.

Horizontal grid 50 (x) X 50(y)
Grid length 5,000 m (x) X 5,000 m(y)
Vertical grid 30 levels

Grid level z=10, 34, 68, 116, 184, 281,
417,611,844, 1084, 1324, 1564, 1804,
2044,2284, 2524, 2764, 3004, 3244,
3484,3724,3986, 4299, 4670, 5112,
5638, 6262, 7005, 7829, 8609

Time step 20 sec

Julian day
for solar radiation 227(15. August)
Start time of 0300LST
simulation
Simulation times 48 hours

Initial surface potential temperature 25°C at the sea level

Initial vertical gradient

° -1
of potential temperature 0.004°Cm
Initial surface relative humidity 80%
Initial gradient relative humidity —0.009% m™!

Initial wind speed westerly 0.5 m/s
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Table 4. Numerical parameters and simulation design used in real topography.

Horizontal grid 50(x) X 50 (y)
Grid length 4,300 m (x) X 4,300 m (y)
Initial wind speed south-easterly 0.5 m/s
Another items Same as Table 3
RUN name R-CONT R-URBAN
All area Urban area (Width 30 km Rural area (except for urban area)
from south—east coastline)
Moisture availability (§) The same values The same values as URBAN in Table 2
Roughness parameter (z,) [m] as CONT in Table 2
Heat conductivity [Wm™'K™']
Heat capacity[Jm ™K™' x 10¢]
Albedo
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