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Numerical Simulation of Advection and Diffusion using the Local
Wind Model in Pusan Coastal Area, Korea
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Abstract

The two~stage numerical model was used to study the relation between three —dimensional Jocal wind model,
advection/diffusion model of random walk method and second moment method on Pusan coastal area. The first
stage is three dimensional time—dependent local wind model which gives the wind field and vertical diffusion
coefficient. The second stage is advection/diffusion model which uses the results of the first stage as input data.

First, wind fields on Pusan coastal area for none synoptic scale wind showed typical land and sea breeze
circulation, and convergence zone occured at 1200LST in northern of domain, in succession, moved northward
of domain. Emissions from Sinpyeong industrial district were trasnported toward the inland by sea breeze during
daytime, and reached the end part of domain about 1800 LST. During nighttime, emissions retumn to sea by land
breeze and vertical diffusion also contributes to upward transport.

In order to use this model for forecast of air pollution concentration on the Pusan coastal area, it is necessary
that computed value must be compared with measured value and wind fields model must also be dealt in detail.
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Fig. 1. The numerical prediction system of local pollution model.
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Table 1. Input parameters were used to initialize the model.

Horizontal grid interval 2 km
Horizontal grid size(x, y) 42x42
Vertical levels 16
Time step 15 sec
Integral initialization 0600 LST
Mean latitude 35°N
Solar declination 0.24 radian
Geostrophic wind component(U, V) 0m/s
Minimum value of vertical diffusion coefficient 0.1m?/s
Maximum value of vertical diffusion coefficient 500 m*/s
Horizontal diffusivity 1500 m*/s
Initial vertical gradient of potential temperature 4 K/km
Land surface wetness 0.1
Initial relative humidity 60%
Coriolis force parameter 1.0E-4
Initial value of land surface temperature at sea level 208 K
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Fig. 2. Topography of Pusan coastal area was used in the model. Terrain is contoured by dot lines with an
increment of 100 m (A: Gudeoc Mountain, B: Gumjeong Mountain, C: Sinec Mountain, D: Mucheok

Mountain, E: Togok Mountain, F: Wonhyo Mountain).
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Fig. 6. The SO, concentration distribution was simulated by Second Moment Method of sources emitted con-
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