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Findings and Recommendations from the  
WFLC Tall Timbers Research Station  

Wildland Fire Smoke Management and  
Air Quality Research Gap Forum 

 
Overview: 
A diversity of partners and interests, federal to private, came together to identify current 
challenges and research in the wildland fire and air quality impacts realm. Meeting 
management needs and the opportunity to learn from one another’s expert perspectives 
were primary meeting objectives. After reviewing an extensive listing of joint challenges, 
the group determined five broad priority areas and developed actions to address the 
gaps and needs under each of the priority areas.  Further, the top five themes and 
proposed shorter-term activities have been developed more extensively to give WFLC 
members and other partners an opportunity to begin moving the issues forward.   
 
1. Relative Impacts of Prescribed versus Wildfire – Understanding the differences 

in air quality impacts, social and economic effects, and impacts to ecosystem 
services 

2. Public Health, Behavior, and Communication 
a. Need to determine and consider human health short/long term exposure risk 
b. Social science study of the public response to smoke warnings/interventions 

3. Smoke Management Model Improvement – Need for model validation, prescribed 
vs wildfire modeling, improvement of 1km weather grid availability, diurnal effects 

4. Emissions Inventory and Fuels Characterization 
a. Emissions inventory – Standardizing terms and methods for nationally inclusive, 

all owner, daily database of prescribed fire and wildfire activity and emissions 
b. Fuels characterization - Dynamic and standard fuel mapping, seasonal effects 

on consumption, fuel loading change history, standard emission factor 
approaches 

5. Basic Smoke Management Practices - Regulatory need for training and tracking 
use. 

 
Background: 
At their January 2016 meeting, The Wildland Fire Leadership Council (WFLC) 
determined the need to convene a forum to identify joint land management / regulatory 
agency needs in smoke management and wildland fire air quality impacts. The WFLC 
workshop was hosted August 23-25 by Tall Timbers Research Station (TTRS) in 
Tallahassee, Florida. It provided a venue to advance interagency efforts on smoke 
issues.   
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Participating Organizations:   
California Air Resource Board 
Department of Defense 
DOI Office of Wildland Fire 
Florida Forest Service 
Environmental Protection Agency 
Joint Fire Science Program 
National Park Service 
The Nature Conservancy 

Sierra Forest Legacy  
Tall Timbers Research Station 
U.S. Forest Service 
U.S. Geological Survey 
Washington Department of Natural        

Resources 
Wildland Fire Leadership Council 
 

Additional groups provided feedback beforehand, but were unable to participate during 
the forum. All expressed interest in continuing to be part of ongoing discussions. 
 
The WFLC TTRS Smoke Forum was centered on common management and regulatory 
needs for research and applications, which were then prioritized. The forum also 
explored near-term opportunities and partners to address the identified gaps.  Longer 
term fields of study and effort were developed which can serve as a foundation towards 
accomplishing progress on priority topics.  Smoke management is a dynamic field which 
has continuing emerging needs in order to insure the opportunity to use fire and balance 
air quality needs so these actions will be augmented as situations arise.  Thirty three 
specific actions were identified during the three-day session, and summarized under 
five major themes. As previously noted, the top seven overall activities, grouped into the 
five themes, are being recommended for WFLC member and partner engagement in a 
short time-frame. The remaining actions will be integrated into current and upcoming 
opportunities. 
 
The participants in the forum along with several who were unable to participate are 
committed to helping foster these proposals in moving them forward.  The intent is not 
to simply create a catalog of needs in this issue area, but to actively find opportunities to 
promote and progress these needs collectively and find leverage points to move the 
actions. 
 
Conclusion/Recommendation(s): 
WFLC is the primary beneficiary although there a number of outlets including: Joint Fire 
Sciences Program, Strategic Environmental Research and Development Program 
(SERDP), participating agencies and organizations that have the opportunity to 
leverage and build on the suggested priorities, and sharing with the new Federal Fire 
Science Coordination Council. 
 
The following broad priority areas each contain multiple research recommendations / 
actions. They were identified to minimize air quality impacts from wildland fire over the 
long-term, improve the resilience of landscapes to wildland fire and increase the health 
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and safety of communities, fire-fighters and the public by using fire as a management 
tool.  The priority areas described in greater detail include: 
1. Relative Impacts of Prescribed versus Wildfire  
2. Public Health, Behavior, and Communication 
3. Smoke Management Models 
4. Emissions Inventory and Fuels Characterization 
5. Basic Smoke Management Practices 
 
The complete list of research needs and proposed actions containing specific 
actions/methods for furthering the concepts, exploring time-frames, capturing rough 
budget needs and discussing potential partners is included in this document. 

Relative Impacts of Smoke from Prescribed Fire versus 
Wildfire 

Problem Statement:   
Policy makers and fire professionals point out the critical role of prescribed fire in 
mitigating the risks associated with wildfire, but we lack quantitative evidence to 
separate the tradeoff in risk mitigation of wildfire from the health aspects of air quality.   
The information is needed by land managers, policy makers, air quality regulators and 
the public. 
 
What are the differences in smoke impacts between prescribed fire and wildfire?  The 
primary need is to describe smoke impacts on air quality and human health and safety.  
Impacts may need to be described by other factors than just prescribed fire versus 
wildfire to adequately characterize impacts (e.g., intensity of fire, types of fuel, length of 
burn, ability to manage or time smoke volume, path and impacts). 
 
Collateral impacts of prescribed fire and wildfire need to be described by other 
categories, such as social (e.g., interference with human activity, acceptance of one fire 
risk over another), economic (e.g., lost tourism and other commercial activity), and 
ecosystem services (secondary effects to water quality and quantity, greenhouse gas 
and carbon sequestration, outdoor recreation, wildlife habitat) to fully understand cost-
benefit and impact analysis.   
 
The following proposed actions will provide necessary information to understand the 
complex tradeoffs between prescribed fire and wildfire. 

Actions: 
1. Review extant literature comparing air quality/human health and safety, social, 

economic, and ecosystem effects between prescribed fire and wildfire.  
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Summarize results and identify science gaps. Deliverable short term 3-5 months.  
Estimated cost $50 thousand. 

2. Synthesize science results (if adequate science is completed) and prepare 
science delivery products for appropriate audiences (local/state governments, 
resource managers, Congress, public).  Deliverable longer term 1-3 years 
(synthesis 1 year, delivery 2-3 years).  Estimated cost $150 thousand. 

3. Develop new research to meet science gaps comparing prescribed fire and 
wildfire (identified above).  Deliverable longer term, can be setup and completed 
over 3-5 years across multiple organizations.  Estimated cost >$1 million.  

4. Identify the factors and practices that can be used to minimize the impacts of 
smoke and fire on human health and safety, society, and ecosystems using 
research results.  Develop practices to utilize prescribed fire and wildfire 
response to address impacts. Follow-up from science review and new research.  
Deliverable medium to long term, 1-5 years. Cost $150 thousand.  

5. Explore the potential to use monitoring data (mainly particulate matter, other 
smoke pollutants) to evaluate public exposure and duration in the 2015 fire 
season (supplemental and existing monitors).  Consider how to compare with 
existing prescribed fire data (e.g., 2011, 2014 NEI data) for impacts to society 
(e.g., health risks, costs).  Deliverable medium term, 1-2 years.  Estimated cost 
$150 thousand. 

Partnerships:  
Joint Fire Science Program (JFSP), Environmental Protection Agency (EPA), US Forest 
Service Research, and US Geological Survey Research are key partners for conducting 
fire research and science reviews.  Results of the research would be engaged with a 
much broader set of cooperators for management practices and communication.  These 
include: JFSP, EPA, The Nature Conservancy, Land management agencies (USDA, 
DOI, DOD), States, Tribes, Universities, Health Sectors (Centers for Disease Control, 
community health, industry), and numerous non-government organizations (NACO, 
WGA & other government associations; Western Regional Air Partnership and 
Southeastern States Air Resource Managers, conservation groups, outdoor recreation 
associations). 
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Public Health, Behavior, and Communication 

Problem Statement:  
It is well known that smoke events can have a variety of public health impacts, ranging 
from direct effects of disease, hospital admissions, and premature mortality to smoke-
caused vehicle accidents.  Advances have also been made working across agencies to 
inform the public about forecasted and real-time smoke impacts and exposure reduction 
measures to improve public health.  However, our capacity to relate specific exposure 
patterns of different pollutants to health impacts and to understand how that information 
may influence public responses remains limited.   This includes gaps in our 
understanding of both direct effects from short-term “peak” versus long-term “chronic” 
exposures, gaps of the effects of multiple pollutant exposures on public health, and 
nature of public reaction to smoke and public notification.  There remain two aspects of 
smoke exposures on public health where more information is needed:  

1. How health effects vary for different types of smoke exposure (short-term, high 
concentration exposures and long-term exposures to lower concentrations, as 
well as different pollution mixtures).  

2. The nature of public protective behavior (what people do/or not, why, and how 
their actions relate to their household health status and actual smoke exposures) 
in relation to perceptions of smoke and smoke advisories.  

Information from both efforts could be used to improve smoke management decisions 
and outreach efforts to improve public health outcomes.    

Actions: Public Health Effects  
Evaluate the differences in public health impacts of high, short-term acute exposures to 
smoke versus lower, long-term chronic exposures.  Included in this research would be 
analysis of what the population is exposed to in smoke that is typical of high, short-term 
exposures versus low, long-term exposures.  This research would also evaluate how 
smoke health impacts change with duration of smoke exposure to improve air quality 
advisories (e.g., answer questions like whether effects of day 7 of smoke exposure are 
the same as day 1).  It could also provide additional information on exposure risks to 
wildland firefighters and differences between smoke from wildfires and prescribed fire.   
1. Epidemiologic studies should be used to evaluate the population-level effects of 

these different exposures patterns. Deliverable medium term, 1-3 years.  Estimated 
cost $1 million. 

2. A tool such as BenMAP should be used to estimate the effects of the different types 
of exposures.  Deliverable medium term, 1-3 years.  Estimated cost $1 million. 

3. Tests of Exposure using different animal models (e.g., heart disease, lung disease) 
and different types of smoke (fresh versus aged smoke) could also provide 
information about the mechanisms of not only the effects of exposures of different 
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durations, and effects in different at-risk populations, but also the toxicity of different 
types of smoke.  Conduct animal model exposure study to evaluate acute versus 
chronic exposure to multiple fuels and burning conditions.  Deliverable medium term, 
1-3 years.  Estimated cost ~ $2million (with in-kind support from EPA, study could be 
done for ~ $1million). Focused studies would cost less. 

Actions: Public Behavior and Communication    
Investigate the range of protective behaviors that potentially affected members of the 
public take when exposed to smoke and document the motivations behind them. 
Research demonstrates the majority of the public view smoke as less concern than 
other impacts of fire management, and that advance public warning of smoke and 
knowledge of ecological benefits can decrease smoke concerns.  However, for a 
significant minority (roughly 1/3) smoke is a highly salient issue because someone in 
their household has a health issue, or is in a life stage, that increases their risk from 
smoke exposure.   We need to understand how people perceive smoke exposure and 
what people actually do to try to minimize their risk, in order to develop effective public 
health policy and public advisories.  Dynamics to examine include types of protective 
actions taken, reasons for taking the actions, and any barriers to taking protective 
action.   

• Do groups with greater health concerns take different actions than groups with 
minimal health concerns?   

• Are the protective actions taken appropriate given the actual smoke exposure 
levels?   

• Do people behave differently for smoke from a wildfire vs. smoke from a 
prescribed burn?   

• Are there certain barriers that prevent important populations from undertaking 
standard advice?   

This information is required to ensure public outreach on smoke meet the key areas of 
concern and address barriers (such as economic costs, mobility issues) to taking 
actions which minimize health impacts. This research effort could also explore how 
individuals assess the smoke risk, and obtain, interpret, and act on smoke information.  
Basic deliverable is long-term, 3-5 years.  Estimated cost $400-750 thousand.  A more 
thorough assessment (e.g., assessing behaviors in multiple regions/fire regimes) could 
run over the higher end of the range.  An assessment that could tie behaviors directly to 
actual health impacts (working in tandem with EPA) would cost around $1-1.5 million. 

Partnerships:  
Environmental Protection Agency (EPA), Joint Fire Science Program, US Forest 
Service, Centers for Disease Control, US Geological Survey, National Institutes of 
Health, and Universities. 
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Smoke Management Models 

Problem Statement:   
While there are a variety of modeling tools available for addressing smoke impacts of 
wildfire and prescribed fire, challenging issues remain with validation of models, 
adaptation for use by managers, or models missing important capabilities, described 
below: 
1. Smoke modeling tools do not incorporate actions of managers.  Smoke dispersion 

needs of prescribed fire are near field and dependent on ignition patterns and local 
fire acceleration (F-A) feedback, with limited capability to address cumulative/multi-
fire effects.  

2. There are no operational nighttime tools for smoke dispersion available to 
managers, with evaluations of model impacts for visibility in the East or inversion of 
trapped smoke in the West.    

3. Tool overload for managers and training deficiency for increasingly complex models.  
4. Unknown efficacy of traditional smoke planning tools in managing emission impacts: 

dispersion, low visibility occurrence risk index (LVORI), mixing height calculations 
and ventilation which are all needed for public smoke and transportation impacts. 

Actions: 
1. Build wildfire combustion models into smoke transport models capable of fire-

atmospheric feedbacks.  Take existing tools and fund their adaptation; validate with 
Fire and Smoke Model Evaluation Experiment (FASMEE). Long-term 3-5 years.  
Estimated cost > $1 million. 

2. Extend PB Piedmont to web-enabled and mobile application to predict nighttime 
transport; quick benefit and validate in western fires with FASMEE.  Adaptation of 
model is short-term, validating with FASMEE is long term.  Estimated cost $150 
thousand.  

3. Create demonstration Smoke Support Center for one or two landscapes—FFS and 
WFDSS model of incorporating increasing complexity into fire management at the 
landscape level. Leverage a demonstration landscape to provide access to these 
tools and measure the emissions consequences at a large scale—did we improve 
management through tools and tech access support centers? Simplifies tool 
overload, toolset and training required to incorporate new knowledge.  Medium term, 
1-3 years. Estimated cost $300 thousand ($250K up-front cost) per year for 
demonstration longleaf legacy landscape of 10 million acres of GA, AL, FL.  

4. Reassess the regional performance of standard indices of smoke management: 
LVORI, Dispersion, Ventilation, mixing height.  Need standard methods OR better 
estimate for variation.  Medium term, 1-3 years. Estimated cost $250 thousand. 

5. Establish demonstration landscape for user defined fuels in interaction with 
landscape planning and modeling tools and data (connect to Emissions inventory 
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group) to update and refine landscapes used for modeling. Provides opportunity to 
develop and evaluate supervised classification of surrounding landscape.  Medium 
to long term. Estimated cost $200-500 thousand. 

6. Review smoke model performance through input from fire managers using 
distributed qualitative or quantitative evaluation techniques, and improve models.  
Evaluation will include Air Resource Advisors on wildfires and the prescribed fire 
landscape partnership.  Medium to long term. Estimated cost > $500 thousand. 

 

Partnerships:   
State Forestry Agencies, Department of Defense, Prescribed Fire councils (National 
Coalition and local), Southeast Regional Partnership for Planning and Sustainability - 
Longleaf Legacies, Western Regional Partnership, other federal partners, Southern 
High-Resolution Modeling Consortium, Tall Timbers Research Station. 
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Emissions Inventory and Fuels Characterization 

Problem Statement:  
Current emissions inventories (including NEI – National Emissions Inventory) for 
wildland fire have significant inadequacies stemming from incomplete fire accounting 
and differential emissions calculation methodologies.  Major issues in emissions 
inventory development include disparate and inaccurate fire locations and sizes and 
emissions calculations that rely on static fuel layers that do not reflect changing 
conditions (e.g., fuel growth, extent of fuels consumed in a fire, other disturbances). 

Actions Items:  
Major work in this area will require significant long-term investments in two large scale 
national databases.  The first action is to describe requirements for the two databases. 
1. Requirements Document for National Fire Activity Database and National 

Dynamic Fuels Database - Develop detailed requirements for each of the above 
that meet the needs of the WFLC community.  This would be focused on 1-2 
workshops centered on filling out and documenting the needed scientific and 
business requirements for both the National Fire Activity Database and the National 
Dynamic Fuels Map. Deliverable: Near-term, 3-5 months.  Estimated cost $50 
thousand. 

2. National Fire Activity Database - This database should pull together all wildfire and 
prescribed burning information in a systematic way from federal, state, tribal, and 
private landowners.   A large scale effort is needed to collect this information, 
standardizing the specific data fields, and allowing the production of emissions 
calculations through a known, uniform methodology.  The database should be built 
to include a minimal set of information (date, location, burned acres, fire type) but 
also to allow for additional information to be associated with a fire where available 
such as use (and effects of) emission reduction techniques and Basic Smoke 
Management Practices.  Such a database could interact with existing systems and 
provide a new prescribed fire database for states that currently do not have such a 
system.  While such an effort is likely beyond the scope of WFLC, WFLC can set 
forth a vision of what such a system in a way that reflects the needs of the full WFLC 
membership.  Deliverable long-term, about 5 years. Estimated cost > $1 million.   

3. National Dynamic Fuels Database - This system is designed to reflect the current 
state of fuels across the nation, incorporating local landowner information as 
available, reflecting fuels growth throughout the year, and the effects of disturbance 
in a timely manner.  Currently LANDFIRE provides some of this information, but 
does not reflect seasonal changes in fuels, and disturbance changes are done only 
periodically and not continuously.  However, by linking LANDFIRE type efforts with 
vegetation modeling and satellite observations of green-up and soil moisture, a more 
dynamic and accurate reflection of current conditions and resultant emissions is 
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possible.  These changes would significantly improve emissions estimations as 
fuelbeds and fuel loadings are the determining factor in any emissions calculation 
through fuel consumption.  Additionally, such a system would benefit from the ability 
of trained landowners to create modified maps that better reflect their fuelbeds and 
to have these modifications be reflected in the national map, including helping 
nearby landowners to do the same.  Again, while such an effort is likely beyond the 
scope of WFLC, WFLC can set forth a vision for such a system in a way that reflects 
the needs of the full WFLC membership.  Deliverable: long-term, ~5 years.  
Estimated cost > $1 million. 

Partnerships:  
States (NASF) and Federal Fire and Air Quality agencies. Specific partners that should 
be included are the EPA Office of Air and Radiation (responsible for the U.S. National 
Emissions Inventory), as well as National Aeronautics and Space Administration.   
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Basic Smoke Management Practices 

Problem Statement:  
Recent Environmental Protection Agency (EPA) rules and guidance cite the use of 
Basic Smoke Management Practices (BSMP) which is an approach for minimizing 
smoke impacts from prescribed fires.  Although many use BSMP when they burn, the 
awareness, understanding and need for tracking of BSMP usage to meet the recent 
regulatory requirements by October 2018 is not well known beyond federal burners.  
 
The use of BSMP when conducting a prescribed fire is the policy for US Forest Service, 
National Park Service, Bureau of Land Management, Fish and Wildlife Service and 
Bureau of Indian Affairs.  In 2007, the EPA’s Exceptional Event Rule outlined six BSMP 
which were then defined in a 2011 Tech Note by the Natural Resource Conservation 
Service and Forest Service 
(https://www.frames.gov/files/5113/7841/1511/BSMPs_ONeill_10_2011.pdf).  The 
recent EPA rules have a summary table based on the Tech Note which describes the 
BSMP below.  
 

Basic Smoke 
Management Practice 

Benefit achieved with the 
BSMP 

Timing of BSMP Applied 
to the Burn 

Evaluate Smoke 
Dispersion Conditions 

Minimize smoke impacts Before, During, After 

Monitor Effects on Air 
Quality 

Be aware of where the smoke 
is going and degree it impacts 
air quality 

Before, During, After 

Recordkeeping/Maintain 
a Burn/Smoke Journal 

Retain information about the 
weather, burn and smoke. If 
air quality problems occur, 
documentation helps analyze 
and address air regulatory 
issues 

Before, During, After 

Communication – Public 
Notification 

Before and during, notify 
neighbors and those 
potentially impacted by 
smoke, especially sensitive 
receptors, to communicate 
potential risk. After the burn, 
communicate to let the public 
know the risk has subsided. 

Before, During, After 

Consider Emission 
Reduction Techniques 

Reducing emissions through 
mechanisms such as 

Before, During, After 

https://www.frames.gov/files/5113/7841/1511/BSMPs_ONeill_10_2011.pdf
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reducing fuel loading can 
reduce downwind impacts 

Share the Airshed – 
Coordination of Area 
Burning 

Coordinate multiple burns in 
the area to manage exposure 
of the public to smoke 

Before, During, After 

  

Action Items:  
1. Develop on-line training materials on BSMP for dissemination to the overall 

prescribed fire community as soon as possible with focus on state and private 
burners through ties to National Association of State Foresters (NASF), Prescribed 
Fire Councils and other non-government organizations (NGOs).  This task would 
also support federal agencies and states that use National Wildfire Coordinating 
Group’s (NWCG) RX-410 Smoke Management Techniques course.  The specific 
tasking could be undertaken by NWCG’s Smoke Committee.  Estimated cost $200 
thousand. 
 

2. Assess the site and situation dependent applicability of BSMPs across the US so 
regulatory and land manager expectations are aligned.  Conduct survey assessment 
and prepare report.  Estimated cost $200 thousand. 
 

3. Develop new social science research to evaluate public notification messaging and 
methods to craft delivery system to most effectively reach desired audiences.  This 
is a component of the message effectiveness research of social science described 
under Public Health and Behavior section. 

   
Partnerships:  
Environmental Protection Agency, US Forest Service, Department of the Interior, 
Department of Defense, National Wildfire Coordinating Group, National Association of 
State Foresters, Natural Resource Conservation Service, Department of Health and 
Human Services, Prescribed Fire Councils, and Non-governmental Organizations. 
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Smoke Management Forum Contact Information: 

Overall: 
Paul Steblein, Deputy Director Policy and Budget, DOI Office of Wildland Fire (currently Fire 

Science Coordinator, U.S. Geological Survey, PSteblein@usgs.gov, 703-648-6895) 
Pete Lahm, Air Resource Specialist, U.S. Forest Service, PLahm@fs.fed.us, 202-205-1084 
Mike Zupko, Executive Manager, Wildland Fire Leadership Council, mike@zup-co-inc.com, 770-

267-9630 

Specific Areas: 
 
Relative Impacts of Prescribed versus Wildfire  

Paul Steblein (USGS, PSteblein@usgs.gov), Ed Brunson (JFSP, ebrunson@blm.gov), Rick 
Gillam (EPA, Gillam.Rick@epa.gov), Zach Prusak (TNC, ZPrusak@tnc.org) 

Public Health, Behavior, and Communication 
Susan Stone (EPA, Stone.Susan@epa.gov) , Matt Landis (EPA, Landis.Matthew@epa.gov) 
Craig Thomas (Sierra Forest Legacy, Craig@sierraforestlegacy.org); Sarah McCaffrey 
(USFS, SMccaffrey@fs.fed.us); Geoffrey Plumlee (USGS, GPlumlee@usgs.gov) 

Smoke Management Models 
J. Kevin Hiers (TTRS, jkhiers@ttrs.org), Jim Brenner (Florida Forestry, 
Jim.Brenner@freshfromflorida.com), Bob Larimore (DoD, robert.k.larimore.civ@mail.mil), 
Scott Goodrick (USFS, sgoodrick@fs.fed.us) 

Emissions Inventory and Fuels Characterization 
Sim Larkin (USFS, Larkin@fs.fed.us), Mark Fitch (NPS, Mark_Fitch@nps.gov), Scott 
Goodrick (USFS, sgoodrick@fs.fed.us), Kevin Robertson (TTRS, krobertson@ttrs.org) 

Basic Smoke Management Practices 
Pete Lahm (USFS, PLahm@fs.fed.us), Mark Fitch (NPS, Mark_Fitch@nps.gov) 
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Appendix 
WFLC Tall Timbers Research Station  

Smoke Management and Air Quality Research Gap Forum 

Initial Listing of High Priority Areas 
 
 
Smoke management and air quality research needs were organized under the following headings 
from overall highest to lowest priority, and subtopics are listed as bullet points under headings 
from highest to lowest priority.  
 
Relative Impacts of Prescribed vs Wildfire  
• Economic – What is the net effect on total cost of wildland fire management (wildfire, 

prescribed burning) of increased investment into prescribed burning on a regional basis? 
What are the avoided costs to a local economy from prescribed fire versus wildland fire? 

• Social – What is the net effect on social sense of wellbeing and support for wildland fire 
management of increasing investment into prescribed fire on a regional basis?  

• Air quality – What is the net effect on total wildland fire emissions of increasing prescribed 
burning on a regional basis?  Consider tradeoffs between local and regional public impacts.  

• Ecosystem services – What is the net effect on specific ecosystems services of increasing the 
frequency of low-intensity prescribed fire on a regional basis versus wildfire?   

• Analyze existing data – Utilize large amount of existing observational data on wildfires and 
prescribed fires, especially data collected during the historic 2015 fire season, to answer 
some of these questions.  

 
Public Health, Behavior, and Communication 
• Human health short/long term exposure risk – Research on the relative impacts on the public 

of high intensity, short duration smoke exposure versus low level, long duration exposure.   
• Social science research – Research into how the public perceives risk from smoke and how 

their perceptions influence behavior, e.g., willingness to evacuate, reduce fuel hazards around 
homes, whereas research on effective communication is strong.  

• Connecting wildland fire & health risk with public – Determine how to best communicate 
real health risks associated with smoke from fire events without causing undue alarm, 
integrating wildland fire professionals and health care workers, whom the public trusts.     
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• Impacts on health outcomes – Develop high resolution meteorology in combination with 
improved smoke models to predict health impacts to humans in a more geographically 
specific manner as a function of time.  

 
Smoke Management Models 
• Smoke model improvement – Improve and utilize 1 km weather grids for smoke forecasting 

models, night vs day smoke behavior, smoke tracking, and smoke impacts on ground level. 
• Models with detailed data during highly instrumented events – Convene scientists to 

synergistically measure experimental fire events in the spirit of RxCadre and FASMEE. 
• Migrate physics models to manager tools – Develop versions of existing high-resolution, 

computationally intensive models into ones that can be used on personal devices, e.g., 
FireTech and PBPiedmont.    

• Nighttime smoke model use and source – Develop models (e.g., PBPiedmont) to better 
predict nighttime smoke dispersal, primarily a visibility issue in the South and a public health 
issue in the West.  

• High resolution weather data – Continue to develop high resolution weather forecasting 
support to improve a range of model’s performance for smoke dispersal and transport.   

 
Emissions Inventory and Fuels Characterization 
• Emissions Inventory – Create a standard, national database for wildland fire (prescribed fire 

and wildfire) to minimally record burn date, location, and acres burned (blackened), use of 
Basic Smoke Management Practices and progression of multi-day fires, populations with 
observational and authorization data, perhaps ameliorated and validated with remote sensing 
data, and integrated into emission prediction systems.  

• Fuels characterization – Create a dynamic national fuel map, building on LandFire but 
having the capacity to provide varying predictions of fire behavior and smoke dispersion 
based on salient weather, time of year, time since burn, etc., and capable of using input from 
managers to improve predictions and perhaps the underlying database itself.  

• Emission factors – Research to improve resolution of emission factors according to fuel type 
and to consider relative contribution to flaming vs smoldering contribution and contribution 
to regulated air pollutants such as ozone and PM2.5.  

• Consumption inventory – Further research to predict fuel consumption given fuel type, 
weather conditions, and ignition techniques.  

• Anthropogenic fuel types – Develop fuel and emission models for anthropogenic fuel types, 
e.g., structures, waste material, consumed in wildfires which could result in human impacts.     
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Smoke Management 
• Basic Smoke Management Practices – Recent EPA rules require use of Basic Smoke 

Management Practices (BSMP).  All burn managers should have training in use of BSMP. 
Current BSMP should be assessed for appropriate applicability by area and fuel along with 
development of other practices that may reduce the smoke impacts of prescribed fire.  

• Emission reduction techniques – Research, synthesize, and communicate emission reduction 
techniques for criteria pollutants and climate forcing pollutants in burn planning and ignition 
methods while achieving desired burn and fuel management objectives.   

• Indices for smoke management – Research to validate widely used weather and smoke 
indices which so far lack careful validation, e.g., LVORI, Haines, KBDI, etc.   

• Nighttime forecasting – Improve and develop capability to forecast smoke impacts at night 
from wildland fire. 

• Air stagnation and mixing height – Establish standard ways of estimating and reporting these 
widely used numbers for burn planning and operations.  

 
Climate Variability and Climate Change 
• Effect of climate variability/change on fire behavior/effects – Improve characterization of 

future fire behavior and effects based on projected climate patterns and vegetation change.  
• Carbon sequestration, Greenhouse Gas Emissions – Improved research and understanding 

that fires are not simply gas releasing events, but that fire regimes represent an ecosystem 
carbon cycle, and the net long-term emissions are of key interest.  

 
Coordination Across Relevant Entities   
• Best practices – Sharing and consensus on best models for particular application, to build 

focused effort on best products instead of duplicating efforts.  
• Standardization of terminology and units – Improved communication to standardize fire and 

smoke science terminology and agreement on data formats for national database and model 
development.  

 
Occupational Health 
• Exposure of fire professionals to wildland fire smoke – Tradeoffs between high exposure for 

short durations and low exposure over a career.  
• Best Practices – Research and develop guidelines for reducing health risk to fire 

professionals.  
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Other Topics  
Invest funds for instrumentation for research, monitoring, technology development, evaluation – 

In addition to using existing tools, continue research to develop and evaluate new technology 
for emissions estimates, remote sensing, smoke monitoring, fire behavior measurement, fuel 
load characterization, high resolution weather forecasting, etc.   

 
Smoke synthesis and sharing of fire information – Academic and government research 

institutions have traditionally rewarded production of primary research (i.e., peer-reviewed 
papers rather than science delivery), leaving a large gap between fire science and its potential 
application.  Synthesis of existing research into formats that are readily usable by end users is 
the focused job of only a limited number of extension agents and outreach professionals, and 
even fewer organizations. 

 
Relative impacts of fossil fuel and wildland fire sources of particulate matter (PM) on human 

health and visibility – Improved technology to determine the sources of PM, including 
research on tracers and thermal analysis of PM and incorporation into monitoring networks.   
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