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This study presented a comparison approach with multiple source apportionment methods (Positive Matrix
Factorization (PMF) and Community Multiscale Air Quality model (CMAQ)) to identify which sectors of
emission data have large biases. We used daily chemical component concentration data in the year 2013, including
data for water-soluble ions, elements, and carbonaceous species of PM2.5 at 11 sites in the Kinki—Tokai district
in Japan in order to apply PMF model for the source apportionment. For the same period, source contributions
were estimated by air quality simulations using CMAQ with the brute-force method (BFM) for four source
categories. Both models provided consistent results for the following three of the four source categories: secondary
sulfates, road transportation, and heavy oil combustion sources. In contrast, contributions of the biomass burning
sources apportioned by CMAQ/BFM were much lower than and little correlated with those captured by the PMF
model, indicating large uncertainties in the biomass burning emissions used in the CMAQ simulations. Thus, this
comparison approach using the two antithetical models enables us to identify which sectors of emission data have

large biases for improvement of future air quality simulations.
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