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Abstract

Receptor models have been rapidly developed to manage the ambient air quality and to establish effective emis-
sion reduction strategies. The models are used to identify various emission sources and apportion quantitatively the
ambient pollutant mass based on various measured physico-chemical properties of the air pollutants at the receptor
site. Many types of receptor models have been applied to estimate source contributions since those provide funda-
mental information when establishing reasonable environmental policies in Korea and Foreign countries. In this
paper, we will introduce the basic concept and principal of the receptor model, various types of existing models
with discussing strong and weak points for each model, and performance procedure of PMF model as the most
popular model in the world. Further the trends of receptor modeling studies in Korea and other countries were
provided. Finaly, the improvement directions of the modeling works for the national and local air quality manage-

ment were suggested in this paper.
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Fig. 1. Classification of receptor models.
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Table 1. Strengths and weakness of various receptor models.

Strengths

Weaknesses

« Does not require source profiles
« Produce non-negative source profiles and contribu-

« Requires alarge (> 100) ambient data sets
 Need to error estimate

PMF tions « Depends on the user’s judgement (need to judge the
» Weights species concentrations by their analytical No. of sources)
precisions « Requires knowledge of source profiles
« Can handle missing or BDL data « Hard to use model (DOS base)
« Does not require source profiles » Requires alarge (> 100) ambient data sets
 User-friendly GUI » Requires knowledge of source profiles
UNMIX « Provide graphical problem diagnostic tools « Depends on the user's judgement (need to judge the
« Strength to identify major sources No. of sources)
« Limited to amaximum of 7 factors
« Does not require large ambient data sets «» Need to source profiles
« Provide uncertainties on source contribution estimates ~ « Chemically similar sources may result in collinearity
cMB based on input concentrations without more specific chemical markers
« Available quantifies major PM and VOCs contribu-  « Typically does not apportion secondary particle con-
tions stituents to sources
« User-friendly GUI
Enrichment » Simple, no software needed » Not specific especialy when the EFs are unknown in
» Could use alarge or small (< 10) data set advance
factor o ) )
« Limited to sources with unique markers
« Can identify high collinearity sources (ex: Asian dust < Need to source profiles
PCB and soil source) « Typically does not apportion secondary particle con-
« Can produce arbitrary parameters stituents to sources
MLR « Implemented by many statistical software  Requires alarge (> 100) ambient data sets
« Operates without source profiles « Marker species must be from only the sources
« Implemented by many statistical software « Requireslarge (> 100) ambient data sets
FA, PCA « Identify major source types  Need to use empirical rotation of factors
« Do not always produce unique solutions
« Identify sources and quantifies source contributions « Need to specific knowledge of statistics
TTFA ) )
« Does not require source profiles » Hard to use model
« Estimate the path and location of the air reaching a  + Relies on wind observations with limited temporal
Backward receptor and spatial density
trajectory « Can generate multiple trgjectories with different time  « More useful in regional than in urban scale applica-
intervals tions

« Infer the direction of sources relative to the receptor
CPF site
« Easy to implement

« Limited implication for long-range transport
» Work better for stationary sources than area or mobile
sources

« Infer the direction of sources relative to the receptor
site

« Limited implication for long-range transport
» Work better for stationary sources than area or mobile

NPR .

« Easy to implement sources

« Provide uncertainty estimates

« Infer the location of sources relative to the sampling  + Need to generate and analyze the back trajectory data
PSCE site - Difficult to resolve the location of more localized

* Resolve the spatial distribution of source strength
« Identify the location of long range transport source

sources
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Z4>Z]1 (chemical mass balance; CMB), s34 4
(enrichment factor; EF), ©o}5413 3)7] 241 (multiple
linear regression; MLR), ¢1x}#AH (factor analysis;
FA), $1A}+=4A]4 (particle class balance: PCB), &%
W kel x4 (target transformation factor analysis:
TTFA), o3& QI &A1 (positive matrix factorization;
PMF), UNMIX =9 Zo] glc}. CMB =dlo] vl =
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o] A 71 =g FAsHe why ol ok (Watson, 1984).
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o7 A9 AmRA (bulk anadysis) Atz Y73}
of stz g #) 4k, CCSEM (computer controled SEM)
o 23t YAE EA (particle-by-particle analysis) x}
Bell Y7t 2999 TAxE FAsE FAA
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A elikel =3wert EXske 7924, 1E 4
Aze] A =Zfis Flsy] s ASH e} F
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o} o] At # 44l (least squares method) o]
F2 AME, A= ddsly] gt 9FEA
A 4= (coefficient of multiple determination: R%)Z o] 4
3t} (Hwang and Kim, 1998). <1x}24w-2 Blifford
and Meeker (1967)o1] ]3] H == /E o Qxt
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W F shie] Wi Eow Fex Foh Qe
el Apolge FARERAWS LAHEA (variance
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o} (Kim and Jeon, 1996). SIAHEA & o]4-3F 484}
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s A=A el pgrdE b skolo) (Severin et
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22 A 2] B A2 (GIS: geological information
system)e] whg oz w7| 7S] $-go] g
&} (Kim and Hwang, 2002).

upAlete 2, F)e} Sgmdels 44 24 (back
trajectory analysis), CPF (conditional probability func-
tion) £-4], NPR (nonparametric regression) 4] %-o]
otk AR BAML A=g A=7|AAEE 0] L-3)
o sgAl) m2ehe 3719 94 3 Azg do
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2 2x3= mdo|t}(Draxler and Hess, 1997). 2.3
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(potential source contribution function) ==& A}-8-3}
4, o] P23l AgE 1= NOAAA A3
HYSPLT (hybrid single particle lagrangian integrated
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Fig. 2. The number of source apportionment studies using
the each model in the other countries (1994 ~ 2013).
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