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1. INTRODUCTION sequestration, improved forest health, wildlife 
management, and wood fiber production 

The southeastern United States - states (Achtemeier, et al., 1998). 
extending from Virginia to Texas and from the 
Ohio River southward - (hereafter called the The importance of prescribed fire in air quality 

and forest health makes it critical that air quality 
One of the most produdive models incorporate the impacts of smoke forested areas in the United States. Although accurate,y. One requirement is that the human the South represents only 24 percent of the U.S. element - how the burn is engineered and land area, approximately 200 million acres (81 when the burn is conduded - must be part of million ha) or 40 percent of the Nation's forests air quality modeling. Prescribed fires are not lie within this region (SRFRR, 1996). simple ground sources of smoke. These fires, 

Southern land managers understand that 
prescribed fire is the most economical way to 
reduce fuels, remove nutrient-competing 
species, and manage for threatened and 
endangered species. Because Southern forests 
are dynamic ecosystems characterized by rapid 
growth - hence rapid deposition of fuels - within 
a favorable climate, the fire-return interval (3-5 
years) is among the highest in the Nation. 
Approximately 6-8 million acres (2-3 million ha) 
of forest and agricuttural lands are burned in the 
South each year (Wade et al., 2000). 

The forests that cover much of the region today 
have been established within the matrix of the 
road and town networks of the old South. 
Furthermore, the moderate climate has made 
the South a favorite retirement area. This 
combined with rapid expansion of major urban 
areas such as Atlanta, GA, Charlotte, NC, and 
Jacksonville, FL, into traditionally forested 
areas has placed millions of people in exposure 
to smoke from prescribed burns. 

The Environmental Protection Agency (EPA) 
has issued the Interim Air Quality Policy on 
Wildland and Prescribed Fire to protect public 
health and welfare through mitigating the 
impacts of air pollutant emissions from wildland 

particularly the larger fires that contribute most 
to the fire emissions inventories of the South, 
are designed to place as much smoke as 
possible above ground - often above the 
planetary boundary layer. Furthermore, most 
prescribed burns are conducted during those 
few days during winter and early spring when 
wind and stability create conditions most 
favorable for dispersion. 

With the goal of accurately representing forestry 
activities in air quality models, the Smoke 
Management Team of the U.S. Forest Service 
Southern Research Station has developed a 
coupled prescribed fire-air chemistry modeling 
framework called the Southern Smoke 
Simulation System (SHRMC-4S, Achtemeier et 
al. 2003). SHRMC-4S simulates and predicts 
chemical concentrations of smoke components 
and assesses their effects on regional air 
quality by using the EPA Models-3 Community 
Multi-Scale Air Quality CMAQ) modeling system 
(Byun and Ching, 1999), with some 
modifications for time and location for point 
source fire emissions. SHRMC-4s is described 
in the section that follows. Then results are 
presented for simulations of prescribed burns in 
Florida during 2002. 

fires on air quality (EPA, 1998). Interests 2. MODELANDSIMULATIONS 
supported by the Clean Air Act, the need to 

human reduce nuisance smoke, SHRMC-4S of fuel and fire models for 
and improve visibility appear on a collision estimating smoke emissions (the components 
course with interests supported by the of Fire Data and Emission Calculation in Fig.l) 
Endangered 'pecies the need for and the Models3 for modeling air quality (the 












