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Abstract

In order to conduct the environmental assessment of long range transboundary air pollutants
over East Asia, the moving pathways of air pollutants are of great importance, which are

depending upon the meteorological weather patterns. Therefore regional scale modeling study
requires the identified geopotential height distribution patterns to deal with behaviors of long
range transport air pollutants for the effective long term atmospheric environmental

assessment. In this study the synoptic meteorological classification using cluster analysis

technique over Northeast Asia, and its previous applications of the regional scale air pollutant
modeling studies were reviewed and summarized in detail. Other synoptic meteorological

characteristics over Korean peninsula are also discussed
Key words : Regional scale atmospheric environmental assessment, Long range

transboundary air pollutants, Cluster analysis
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Table 1. Summary of Korean studies in association with classification of synoptic meteorological patterns

Author Sub-division| Applied | # of Patterns and Used meteorological variables Application
of Season | Season (Method) for classification PP
(22, 40, 30, 10 for .
cach season) trajectory of long
Jhun (199D O all season o 700hPa, 850hPa geopotential height range trasnport of
(correlation air pollution
coefficient method) I potiutt
2 X 4 Season . . - . .
Jung et al. . o 8 meteorological variables for 850, local air pollution
O all season | (air pollution index o
(1996) . and 500hPa potential index
method)
Kim et al. JO 5 300, 500, 850, 1000hPa geopotential y
(2006) all season (cluster analysis) | heights Asian Dust
(5, 6, 7 for each
Lee and Kim . . month) . 100hpa, 700hPa 850hPa 500hpa .
(1997) @) spring | (Linear regression geopotential height Asian Dust
correlation method
by Lund(1963) )
Lee and Park o all season 6 X 4 Season 10 meteorological variables including air pollution
(1997) (K-mean clustering) | 850hPa geopotential heights potential
Ministry of - 21, 18 for 850,
Environment X 500hpa level 850hPa geopotential height acid rain
(1999) (Kirchhofer method)
8
Moon et al., . . e S N precipitation
(1980, 1981) (@) winter | (direct Ql?sewdt1on locations of cyclones, pathways of fronts pattemns
classification)
. 15 . geopotential height, wind speed.direction, | explosive
Park and Lee O sprin; (minimum variance temperature, relative humidity for seven logenesis in
(1998) Spring method of cluster | CP¢ ¢, relative ty for seve CyC. SENESIE
L layer Spring
analysis)
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Table 2. Summary of foreign studies in association with classification of synoptic meteorological patterns

Author Season | Applied | Number of Patterns Used independent variables for Application
subdivision | Season (Method) classification PP
Comrie and 9 (synoptic e ; o . ozone pollution
Yarnal (1992) X ) classification) surface weather maps for 10 years patterns
Davis and Gay o ) 9 (Kirchhofer pessure fields at sea level and 500hpa air quality
(1993) technique) level distribution
Davis et al. X ) 7 (average linkage |temperature, specific humidity wind ozone distribution
(1998) & K-means) speed/direction, cloud cover pattern
Davis and o all season 6 (K-mean temperature, dew-Point temperature weather
Kalkstein (1990) - clustering) wind speed/direction, etc forecasting
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(1994) cluster analysis) L
direction meteorology
5 (Intravariance temporal and
Gramsch et al. . . L
X - based cluster concentrations of PM,, and ozone spacial variations
(2006) . .
Analysis) of air pollutants
Ludwig et al. X - 9 (EOF and temperature, pressure, mixed layer height, | ozone and weather
(1995) cluster analysis) | strenrth of the inversion patterns
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(1994) cluster analysis) 100hPa geopotential height studies
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