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Abstract. Field and laboratory emission factors (EFs) of wildland fire emissions for 276 known air pollutants sampled
across Canada and the US were compiled. An online database, the Smoke Emissions Repository Application (SERA), was
created to enable analysis and summaries of existing EFs to be used in smoke management and emissions inventories. We
evaluated how EFs of select pollutants (CO, CO,, CH4, NOy, total particulate matter (PM), PM, 5 and SO;) are influenced
by combustion phase, bumn type and fuel type. Of the 12 533 records in the database, over a third (n = 5637) are represented
by 23 air pollutants, most designated as US Environmental Protection Agency criteria air pollutants, greenhouse gases,
hazardous air pollutants or known air toxins. Among all pollutants in the database, including the most common pollutants
PM, CO, CO; and CHy, records are unevenly distributed with a bias towards flaming combustion, prescribed burning and
laboratory measurements. Across all EFs, records are most common for south-eastern and western conifer forests and
western shrubland types. Based on identified data gaps, we offer recommendations for future studies, including targeting
underrepresented air pollutants, smouldering combustion phases and improved source characterisation of wildland fire
emissions.



Modeling Background
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I POA treated as semi-volatile for all sectors
including fires and PCSOA was off
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I 12 km sized grid cells; 35 vertical layers

I Annual 2018 simulations: 1) FEPS emission factors,
2) SERA emission factors, and 3) wildland fire zero-

out simulation
I 2018gc anthropogenic and BEIS biogenics



Emission factor sensitivity — FEPS vs. SERA
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Remarks
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Part 2: Linking Fire Size and
Downwind Fire Impacts on O3
and PM2.5 Using a Model

June 29, 2022



Wildland Fire Activity and Modeled Impacts on O3
and PM2.5
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Wildland Fire Activity and Modeled Impacts on O3
and PM2.5
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https://www.epa.gov/system/files/documents/2022-03/epa_454_r_22_002.pdf

Hypothetical Fire Modeling Background & Scope

I CMAQ 2018 modeling platform; 12US1 domain;

CB6 gas phase chemistry; 5-day simulations 2 Hypothetical widand frefocaton

| SERA emission factors, standard speciation and
temporal profiles for wildfire

I Multiple fire sizes based on daily acres burned
LA S0 &AM #$()*+

I 11 locations selected: areas that historically have
large wildfire and areas that could have large
wildfire in the central & eastern U.S.

I 13 (5 days in length) episodes modeled for each
hypothetical fire
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A Hypothetical wildland fire location
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Modeled Daily P IMpacts s smso
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Figure 7. Downwind modeled impacts from a hypothetical 50,000 acre fire in southern Arizona:
aerosol optical depth (top left), O; (top right), PM, s (bottom left), and CO (bottom right). Impacts
shown for 10 pm UTC July 4, 2018.
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