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Providing information for scientists and managers with open source GIS tools
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Four factors needed to
estimate fire emissions

AREA BURNED:
fire polygon records
o —
Alaska & Canada Large Fire Databases

Fuel Consumption

*

Emissions Produced

Sources: Alaska Fire Service: htp:/fie.ak bim.gov/
Canadian Large Fire Database - see: Stocks, B.J., et al. 2002, Large Forest Fires in
Canada, 1959-1997. J. Geophys. Res. 107:8149. 001:10.1029/20011D000484.
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FUEL CONSUMPTION & EMISSIONS FACTORS: CONSUME 3.0

Consume 3.0 estimates fuel consumption and emissions for prescribed and wildland fire. It
imports fuelbed data directly from the FCCS. Consume can be used for all forest, shrub, and
grassland types in North America. http://www.fs.fed.us/pnw/fera/research/smoke/consume/

Estimation of combustible
biomass of woody fuels under
oven-dry moisture conditions in
each of the 3 stages

under the current NASA research activity.

FCCS 2.0 provides an comprehensive description of fuel layers, as shown above. FCCS
fuelbeds represent fuels across North America, including Alaska, Hawai'i, Canada, and Mexico.
They were compiled from scientific literature, fuels photo series, fuels inventories, and expert
opinion, and represent fuel conditions at multiple scales, from single plots to 1-km cells or
larger. Fuelbeds are mapped via crosswalks to satellite-derived vegetation and land cover, at
scales from < 25 m (landscape applications) to >36 km (continental and global applications).
Allometric equations in the FCCS calculator produce fuel loadings, other plot-level metrics, and
fire-hazard potential. http://www.fs.fed.us/pnw/fera/fccs/
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Total available fuel from FCCS fuelbeds
across the conterminous USA.
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Data to estimate fire emissions is being assembled, improved, and served out via an open-source web application so information users will have the latest and most accurate data for use in models and emissions estimations. The
information will be provided at a 1 km spatial resolution and have relevance for mapping emissions at regional scales for North American. Data products for estimating emissions are rapidly improving, both within and outside of this
activity. Fine-scale data sets are now available to use the emissions estimation approach developed under this project to assess fire impacts at local scales, as in the newly funded project to assess wildland fire emissions impacts on

respiratory health in San Diego. Also, new data on fire activity in croplands and rangeland means improved ability to quantify emissions from these sources, as is underway in a related NASA Applied Sciences project. Recently, a new
study to improve data on fire occurrence in the tundra regions of North America was funded through the NASA TE program. Quantification of emissions from tundra regions will be a part of that activity using data and knowledge gained

Current Fire Emissions Projects at MTRI
Climate Change Effects on
Tundra Fire Regime

Primary Objectives:

Characterization and modeling of past and future fire occurrence in Tundra

Secondary Objectives: Fire Impact on Tundra Ecosystems:
«+ Surface soil moisture changes
« Pyrogenic emissions of carbon, trace gases, and particulates
« Changes in surface albedo
« Availability of lichen-dominated landscapes to support caribou
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Input parameters for regional fire occurrence model.

Health Effects of the 2003 and 2007
San Diego Wildfires

Understand 2003 and 2007 Fire Emissions
Model PM,;, and PM, 5 Distributions and Smoke Plumes
Statistically compare health data with spatial distribution of smoke
Model Southern California Fire Occurrence with Climate

Cropland Fire Emissions

Linking NASA Satellite Data and Science to Enhance
Fire Emissions within the EPA’s

National Emissions Inventory
Principal Investigator: Amber J. Soja, National Institute of Aerospace (NIA)

« Use satellite-based fire data to

. enhance fire emissions within the
NEI, with a particular focus on
poorly represented agricultural
and rangeland fires.;

« Synthesize agricultural and
rangeland fire research into a
format usable by the Wildland
Fire Emissions Information
System, an existing NASA
Carbon Cycle

Sugarcane burning




