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	PROJECT ABSTRACT: 

Hybrid Source Apportionment Model -- an operational tool to distinguish wildfire emissions from prescribed fire emissions in measurements of PM2.5 for use in visibility and PM regulatory programs.  Air quality simulation models as well as source receptor models have been used for a number of years in understanding source-receptor relationships in the management of air quality. They each have different strengths and weaknesses. 

Air quality simulation models can be used to apportion secondary and primary species and to identify contributions from individual fires. This allows the separation of wild, prescribed, and agricultural fires. However, the information requirement and chemical mechanism of these models are incomplete and the results are not constrained to be consistent with the measurements. This can lead to large errors and biases. 

The source receptor models are, in fact, constrained by measured data. This results in some control over the average error between model fits and observed data. But apportioning secondary particulate matter and discriminating between smoke types pose problems. Therefore neither technique adequately addresses the needs of the air quality regulations for smoke apportionment.

Hybrid source apportionment models are designed to combine information from measured data with air quality model results with the intent to preserve the temporal and source type resolving power of the air quality model, but, at the same time, maintain reasonable agreement with measured data and satisfy the known source profiles. Hybrid models can be formulated to directly incorporate measured data into an air quality model using data assimilation and model inversion techniques. A number of researchers including Mendoza-Dominguez and Russell (2001), and Enting (2002) have used such a hybrid approach.

In the proposed project we will expand on air quality simulation and source-receptor and hybrid modeling techniques that have been developed and applied by the NPS/CIRA group. The proposed receptor oriented hybrid model will incorporate all available information including air quality model source apportionment results and source marker species measured at a receptor. The technique will facilitate the apportionment of both primary and secondary aerosol species and separation of smoke from wild, prescribed, agricultural, and trans-boundary fires as well as other sources.
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