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Abstract

As air pollution caused by fine dust becomes serious, interest in the spread of fine dust and prediction of air quality
is increasing. The causes of fine dust are very diverse, and some fine dust naturally occurs through forest fires and
yellow dust, but most of them are known to be caused by air pollutants from burning fossil fuels such as petroleum and
coal or from automobile exhaust gas. In this paper, the CALPUFF model recommended by the US EPA is used, and
CALPUFF diffusion modeling is performed by generating a wind field through the CALMET model as a meteorological
preprocessing program that generates a three-dimensional wind field, which is a meteorological element required by
CALPUFF. Through this, we propose a fine dust diffusion modeling and air quality prediction system that reflects
complex topography.
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Table 1. Air quality prediction model.
=z 1. H7|E oz 22

Type Model Characteristic

Divided into long—-term (ISCLT3)
and short-term (ISCST3) models.
Contaminant half-life and
chemical conversion rate, particle
gravitational sedimentation,
absorption and dry deposition,
plume rise and building
downwash are considered.

ISC3

Gaussian
Plume
Model

The assumption that the
atmospheric state, which was a
disadvantage of the ISC3 model,
is spatially uniform, and the
problem of application in complex
terrain are supplemented.

It is easy to use for a relatively
simple business and is currently
the most widely used

AERMOD

Using the 3D meteorological field
provided as a result of the
meteorological model as input
data.

A model that can fully consider
complex wind fields and terrain.

Gaussian
Puff CALPUFF
Model

Advection, diffusion, and
reactions can be considered that
determine the concentration of
pollutants that may occur in the
atmosphere.

Difficult to calculate and operate

3D CMAQ,
Eulerian CAMX,
Model UAM

emissions.

Type Model Characteristic

A simple evaluation model that
provides the worst case prediction
results that can actually occur
only with discharge conditions
and simple elevation data as a
screening version of the
AERMOD model.

Screening

Model AerScreen

Convenient to apply.

Simulate the effect of continuous
line pollutants using the Pasquill
diffusion curve.

CALINE3

Line
pollutant Suitable for calculating the
Model concentration of pollutants in
CAL3HC/ areas where vehicles are
CAL3QHCR | congested, especially at
intersections.

Complex input data.
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Fig. 1. Overview of the program elements in the CALPUFF
Modelling System.
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Table 2. Air quality prediction model.
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Code CALMET Land Use

10 Urban or Built-up Land
20 Agricultural Land-Unirrigated
-20 Agricultural Land-Trrigated
30 Rangeland

40 Forest Land

50 Water

51 Small Water Body

55 Large Water Body

60 Wetland

61 Forested Wetland

62 Nonforest Wetland

70 Barren Land

80 Tundra

90 Perennial Snow or Ice
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