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Introduction  
The National Fire Decision Support Center (NFDSC) (Figure 1) is a collaborative effort between Fire and 

Aviation Management, and Research and Development.  It was created to support wildland fire decision 

making by directly linking fire and economic sciences to operational applications. It has been operational 

for four fire seasons. The NFDSC provides a key link between wildland fire science and the application of 

that science to benefit field practitioners, decision-makers, and agency stakeholders.  

The purpose of the NFDSC is to:  

¶ Improve the science to support large fire decision-making  

¶ Improve fire management decision support tools and processes  

¶ Improve agency capability to make and implement wildland fire decisions  

¶ Improve agency capability to manage fire expenditures  

¶ Maintain centralized decision support capabilities for fires  

¶ Continue development of a safety culture that systematically approaches management of risk.  

 

Figure 1. Relationships within the NFDSC 
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Partnerships 

Teamwork 

Integration 

A Virtual Organization  

The NFDSC is a virtual organization comprised of team members from multiple USFS research and 

management programs, Department of Interior (DOI), and other cooperators.  Existing Forest Service 

units that provide staff for integration in this effort include: Wildland Fire Management Research 

Development and Application (WFM RD&A), (Rocky Mountain Research Station, Fire and Aviation 

Management RMRS, and DOI involvement); Human Factors and Risk Management RD&A (RMRS); Fire 

Spread Research (Fire, Fuels, and Smoke Program, RMRS); and Fire 

Economics Research (Human Dimensions Program, RMRS).   

¢ƘŜ bC5{/Ωǎ ŀǊŜŀǎ ƻŦ ŜƳǇƘŀǎƛǎ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

¶ Advance fire modeling tools and capability. 

¶ Improve economic analysis of fire management 

decisions and actions. 

¶ Improve fire management performance 

measures. 

¶ Utilize post-fire reviews and evaluations to improve 

applications.  

¶ Monitor decision support information and application during fire 

season. 

¶ Intensify production and use of decision support products. 

¶ Deliver risk-based decision making training. 

¶ Establish a focal point that allows integration of research and field concerns into development. 

¶ Strengthen local and regional decision support capabilities. 

¶ Incorporate fire management decision support tools and processes into laree fire decision 

making and management. 

¢Ƙƛǎ ǊŜǇƻǊǘ ŘŜǎŎǊƛōŜǎ ǘƘŜ bC5{/Ωǎ ŀŎŎƻƳǇƭƛǎƘƳŜƴǘǎ ŦƻǊ ŦƛǎŎŀƭ ȅŜŀǊ нлм3, and includes specifics related to 

presentations, publications, cooperative agreements, partnerships and more.  The report also contains 

NFDSC planned activities for FY 2014.   
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Fire and Aviation Management 

Fire and Aviation  Management  
 

The US Forest Service (USFS) provides exemplary natural resource research, with stations and labs 

across the US leading research in the many facets of wildland fire management.  The NFDSC works to 

leverage this science for improved risk assessment and decision making for the all levels of the fire 

organization. 

The USFS Fire and Aviation Management program provides funding and oversight as needed to the units 

within the NFDSC.  Some positions are funded directly by the Department of Interior and are fully 

integrated as part of the WFM RD&A staff.  This oversight, funding, and integration allows the NFDSC to 

work collaboratively and produce meaningful and useful research and applications for a wide variety of 

internal and external audiences. 

 

 

Images courtesy of the National Interagency Fuels, Fire, and 
Vegetation Technology Transfer (NIFTT) 
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Fire Economics Research 

Fire Economics Research 

FY 2013 Accomplishments  
 

The wildfire economics team is a leader in the development and application of knowledge and tools to 

understand the economic implication of wildfire management and wildfire risk assessment to improve 

the science basis for wildfire management. The team explores the costs and benefits of investments 

across the spectrum of wildfire management. Primary research topics include integrated spatial risk 

assessment modeling, econometric modeling of fire management expenditures, and the effectiveness of 

suppression resource utilization, managerial incentives, and performance measurement.   

Risk Assessment and Decision Science 

Risk management has been 

established as the guiding 

principle of wildfire management.  

In 2013, the team provided 

leadership and new research on 

the application of decision science 

and risk analysis principles to 

wildfire management.  In 

particular the team helped publish 

two prominent publications 

intended for the land and fire 

management communities.  The 

ŦƛǊǎǘ ǇǳōƭƛŎŀǘƛƻƴΣ ά¢ƘŜ ǎŎƛŜƴŎŜ ƻŦ 

decision-making: Applications for 

sustainable forest and grassland 

management in the National Forest 

{ȅǎǘŜƳέ ό²h-GTR-88; 

http://treesearch.fs.fed.us/pubs/44326) is intended to provide managers with useful concepts and tools 

to address risks, stressors, and challenges and to achieve desirable outcomes.  The second publication, 

ά! ǿƛƭŘŦƛǊŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƭŀƴŘ ŀƴŘ ǊŜǎƻǳǊŎŜ ƳŀƴŀƎŜƳŜƴǘέ όwaw{-GTR-315; 

http://treesearch.fs.fed.us/pubs/44723) is intended to provide fire and land managers with a helpful set 

of guiding principles and tools for assessing and mitigating wildfire risk.  The team helped put these 

principles into practice by working directly with the field, most recently including fuel treatment 

planning on the Helena National Forest in Montana, large landscape risk assessment for the Inyo, 

Sequoia, Sierra, and Stanislaus National Forests in California, community based risk assessment for the 

State of Utah, and participation on the 2013 Large Fire Cost Review.  Further, the team has engaged in 

several research efforts to better understand and model community exposure to wildfire including 

improved techniques to identify the source fire ignitions and conditions that lead to significant impacts 

to residentially developed areas.  

Figure 2 Geospatial context of wildfire risk assessment framework. 
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Fire Economics Research 

Suppression resource use, cost and effectiveness 

In 2013 suppression cost exceeded the appropriated budget by over $400 million requiring the Agency 

to temporarily transfer funding across programs to cover this shortfall. The team continued its efforts to 

better understand factors that influence fire suppression costs at the individual fire and the 

programmatic levels.  Research explored the variation in suppression resource use among incident 

management teams, and the effectiveness of suppression resources under varying conditions in bringing 

wildfires to containment.  Several of these efforts including daily production capacity used on major 

wildfire incidents, firefighter exposure metrics and fire cost models are being incorporated into the Risk 

Console to provide critical real time decision support information to senior fire leaders.  The team 

continues to explore the fundamental question of how wildfire suppression strategies are developed 

and the effectiveness of resources in bringing a 

fire to conclusion.    

 

Aviation use, effectiveness, exposure and 

managerial risk perception and attitudes  

The team continued to investigate the use and 

effectiveness of large airtankers to better 

understand where and when retardant drops are 

requested and methods to estimate the 

effectiveness of drops in containing fires.  The 

team integrated historic aviation accident rates 

across platforms with large fire utilization to 

determine the expected accident rates on a per 

fire basis for incorporation with the Risk Console.  

Results from a survey of federal wildfire 

ƳŀƴŀƎŜǊΩǎ Ǌƛǎƪ ŀǘǘƛǘǳŘŜǎ ŀƴŘ ǇŜǊŎŜǇǘƛƻƴǎ 

regarding the use of aviation resources were 

published in a report titled Preliminary Results from 

a Survey of U.S. Forest Service WiƭŘŦƛǊŜ aŀƴŀƎŜǊǎΩ 

Attitudes Toward Aviation personnel Exposure and 

Risk (http://www.fs.fed.us/rm/pubs/rmrs_rn050.html). 

FY 2013 Presentations  

¶ /ŀƭƪƛƴΣ5Φ ²ƛƭŘŦƛǊŜ wƛǎƪ aŀƴŀƎŜƳŜƴǘΥ  άtLwh{ ό²ƛƭŘŦƛǊŜ tƭŀƴƴƛƴƎΣ tǊŜǾŜƴǘƛƻƴ ŀƴŘ CƛƎƘǘƛƴƎ ƛƴ 
aŜŘƛǘŜǊǊŀƴŜŀƴ !ǊŜŀǎύέΣ ¦niversity of Sassari, Sardinia, Italy.  April 17-19, 2013. 

¶ IŀƴŘΣ aΦΣ aΦ ²ƛōōŜƴƳŜȅŜǊΣ 5Φ /ŀƭƪƛƴΣ aΦ ¢ƘƻƳǇǎƻƴΦ άwƛǎƪ tǊŜŦŜǊŜƴŎŜǎ ŀƴŘ 5ŜŎƛǎƛƻƴ aŀƪƛƴƎ ƛƴ 
a Wildland Fire Context: Insights from a Multi-!ǘǘǊƛōǳǘŜ [ƻǘǘŜǊȅ 9ȄǇŜǊƛƳŜƴǘΦέ tƻǎǘŜǊΣ {ƻŎƛŜǘȅ ŦƻǊ 
Risk Analysis Annual Meeting, San Francisco, CA. December 10, 2012. 

¶ IŀƴŘΣ aΦ άCŀŎǘƻǊǎ !ŦŦŜŎǘƛƴƎ CƛǊŜ aŀƴŀƎŜǊ 5ŜŎƛǎƛƻƴǎ ŀƴŘ CƛǊŜ hǳǘŎƻƳŜǎΦέ ²ƛƭŘŦƛǊŜ wƛǎƪ 
Perceptions and Attitudes Symposium, Society for Risk Analysis Annual Meeting, San Francisco, 
CA. December 10, 2012. 

Figure 3.  Excerpt from the preliminary results of a survey of USFS 
Wildfire Managers' Attitude Toward Aviation Personnel Exposure 
and Risk  
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Fire Economics Research 

¶ Calkin, D. Dakota Chapter Society of American Foresters Annual Meeting.  Wildfire and Public 
Land Management: Risks and Opportunities in the First Half of the 21st Century.  Spearfish, S.D. 
October 10, 2012. 

¶ McHugh, C., J. Cohen and D. Calkin. Missouƭŀ CƛǊŜ {ŎƛŜƴŎŜǎ [ŀō {ŜƳƛƴŀǊ {ŜǊƛŜǎΦ  άCƻǳǊƳƛƭŜ 
/ŀƴȅƻƴ CƛǊŜ {ŎƛŜƴŎŜ wŜǾƛŜǿ CƛƴŘƛƴƎǎΦέ aƛǎǎƻǳƭŀΣ a¢Φ hŎǘƻōŜǊ нрΣ нлмнΦ  

¶ /ŀƭƪƛƴΣ 5Φ  tǊŜǎŎǊƛōŜŘ ŦƛǊŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǿƻǊƪǎƘƻǇΦ  ά9ŎƻƴƻƳƛŎ ƛǎǎǳŜǎ ƻŦ ǇǊŜǎŎǊƛōŜŘ ŦƛǊŜΤ Ǌƛǎƪǎ 
ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎέΦ  ²ŀǎƘƛƴƎǘƻƴ 5/Φ 5ŜŎember 13, 2012. 

¶ /ŀƭƪƛƴΣ 5Φ  hǊŜƎƻƴ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ ²ƛƭŘŦƛǊŜ {ǳǇǇǊŜǎǎƛƻƴ {ȅƳǇƻǎƛǳƳ {ŜǊƛŜǎΦ  ά¦ƴƪƴƻǿƴ Yƴƻǿƴǎ  
ƻŦ CŜŘŜǊŀƭ ²ƛƭŘŦƛǊŜ aŀƴŀƎŜƳŜƴǘΦέ  /ƻǊǾŀƭƭƛǎΣ hwΦ WŀƴǳŀǊȅ мсΣ нлмоΦ 

¶ Calkin, D. International Association of Wildland CƛǊŜ CǳŜƭǎ /ƻƴŦŜǊŜƴŎŜΦ  tƭŜƴŀǊȅ ǘŀƭƪΦ ά/ŀƴ Ǌƛǎƪ 
ŀǎǎŜǎǎƳŜƴǘ ƘŜƭǇ ǳǎ ǳƴǘŀƴƎƭŜ ǘƘŜ ǿƛƭŘŦƛǊŜ ǇŀǊŀŘƻȄΚέ wŀƭŜƛƎƘΣ b/Φ CŜōǊǳŀǊȅ нлΣ нлмоΦ 

¶ /ŀƭƪƛƴΣ 5Φ ŀƴŘ aΦ CƛƴƴŜȅΦ  ²ƻǊƪǎƘƻǇ ƻƴ ǇǊŜǎŎǊƛōŜŘ ŦƛǊŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ƛƴ /ƻƭƻǊŀŘƻΦ  ά²ƛƭŘŦƛǊŜ 
risk to developed lands on thŜ /ƻƭƻǊŀŘƻ CǊƻƴǘ wŀƴƎŜΦέ  ²ƻǊƪǎƘƻǇ ǿƛǘƘ ǎǘŀŦŦ ƳŜƳōŜǊǎ ƻŦ {ŜƴŀǘƻǊ 
Udall and leadership of Colorado Agencies with wildfire management responsibilities. Denver, 
CO. March 14, 2013.    

¶ IŀƴŘΣ aΦΣ aΦ ²ƛōōŜƴƳŜȅŜǊΣ 5Φ /ŀƭƪƛƴΣ aΦ ¢ƘƻƳǇǎƻƴΦ άwƛǎƪ tǊŜŦŜǊŜƴŎŜǎ ŀƴŘ 5ŜŎision Making in 
a Wildland Fire Context: Insights from a Multi-!ǘǘǊƛōǳǘŜ [ƻǘǘŜǊȅ 9ȄǇŜǊƛƳŜƴǘΦέ tƻǎǘŜǊΣ {ƻŎƛŜǘȅ ŦƻǊ 
Risk Analysis Annual Meeting, San Francisco, CA. December 10, 2012. 

¶ IŀƴŘΣ aΦ άCŀŎǘƻǊǎ !ŦŦŜŎǘƛƴƎ CƛǊŜ aŀƴŀƎŜǊ 5ŜŎƛǎƛƻƴǎ ŀƴŘ CƛǊŜ hǳǘŎƻƳŜǎΦέ Wildfire Risk 
Perceptions and Attitudes Symposium, Society for Risk Analysis Annual Meeting, San Francisco, 
CA. December 10, 2012. 

¶ IŀƴŘΣ aΦΣ 5Φ /ŀƭƪƛƴΣ aΦ ¢ƘƻƳǇǎƻƴΦ ά5ƻ 9ȄǇŜƴŘƛǘǳǊŜǎ ƻƴ ²ƛƭŘŦƛǊŜǎ {ŀǾŜ IƻƳŜǎΚ 9ǾƛŘŜƴŎŜ ŦǊƻƳ 
ǘƘŜ нлмн CƛǊŜ {ŜŀǎƻƴΦέ {ŜƭŜŎǘŜŘ ǇǊŜsentation at the Western Agricultural Economics Association 
Annual Meeting, Monterey, CA. June 27, 2013. 

¶ Thompson, M. Association for Fire Ecology: (Portland, OR)  Applying a wildfire risk framework at 
multiple planning scales ς case studies and lessons learned 

¶ Thompson, M. Association for Fire Ecology:  (Portland, OR) Safe & Effective Response: Cohesive 
Strategy 

¶ Thompson, M. Society of American Foresters:  (Spokane W) Modeling the Consequences of 
Escaped Large Wildland Fires 

¶ Thompson, M. Society of American Foresters:  (Spokane, WA) Applying Wildfire Risk Assessment 
to Inform Strategic Fuel Treatment Prioritization 

¶ Thompson, M.  Society for Risk Analysis:  (San Francisco, CA) Informing Hazardous Fuels 
Prioritization at National and Regional Scales 

¶ Thompson, M.  Society for Risk Analysis:  (San Francisco, CA) Human Dimensions of Wildfire Risk 
Management 

¶ Thompson, M. IV International Symposium on Fire Economics, Planning, and Policy:  (Mexico 
City)  Wildfire Economics Research and the National Fire Decision Support Center 

¶ Thompson, M. IV International Symposium on Fire Economics, Planning, and Policy:  (Mexico 
City) Hazardous Fuel Treatments, Suppression Cost Impacts, and Risk Mitigation 

¶ Thompson, M.  National Fuels & Fire Ecology Workshop:  (Albuquerque, NM) R2 Wildfire Risk 
Assessment &  Prioritization Process 

¶ Thompson, M. NEPA Knowledge Café Webinar:  Structured Decision Making, NEPA, & the 
National Forest System 

¶ Thompson, M. Association for Fire Ecology:  Does 1% of the land area account for 99% of the 
wildfire threat? 
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Fire Economics Research 

¶ Thompson, M.  International Association of Wildland Fire:  Integrating knowledge bases and 
preference structures within wildfire risk assessment 

FY 2013 Publications  
¶ Calkin, D.E., T.J. Venn, M. Wibbenmeyer, and M.P. Thompson. 2013. Estimating US federal 
ǿƛƭŘƭŀƴŘ ŦƛǊŜ ƳŀƴŀƎŜǊǎΩ ǘǊŀŘŜƻŦŦǎ ŀƳƻƴƎ ǎǘǊŀǘŜƎƛŎ ǎǳǇǇǊŜǎǎƛƻƴ ƻōƧŜŎǘƛǾŜǎΦ LƴǘŜǊƴŀǘƛƻƴŀƭ WƻǳǊƴŀƭ 
of Wildland Fire. 22(2): 212-222. 

¶ Haas, J. R., Calkin, D. E., & Thompson, M. P. (2013). A national approach for integrating wildfire 
simulation modeling into Wildland Urban Interface risk assessments within the United States. 
Landscape and Urban Planning, 119, 44-53. 

¶ Hansen, A.J. N.B. Piekielek, C. Davis, J.R. Haas, D.M. Theobald, J.E. Gross,W.B. Monahan, T. Olliff, 
S.W. Running (2013) Exposure of US National Parks to Land Use and Climate Change 1900-2100 
Ecological Applications http://dx.doi.org/10.1890/13-0905.1 

¶ Holmes, T.P.; Calkin, David E. 2013. Econometric analysis of fire suppression production 
functions for large wildland fires.  International Journal of Wildland Fire. 22(13): 234-245.    

¶ Houtman, R.M.; Montgomery, C.A.; Calkin, David E.; Dietterich, T.G. 2013. Allowing a wildfire to 
burn: estimating the effect on future fire suppression costs.  International Journal of Wildland 
Fire.  Online early: http://dx.doi.org/10.1071/WF12157. 

¶ Hyde, Kevin D.; Dickinson, M.B.; Bohrer, G.; Calkin, David E.; Evers, L.; Gilbertson-Day, Julie; 
Nicolet, T.; Tague, C. 2013. Research and development supporting risk-based wildfire effects 
prediction for fuels and fire management: status and needs.  International Journal of Wildland 
Fire. 22: 37-50. 

¶ Marcot, B. G., M. P. Thompson, M. C. Runge, F. R. Thompson, S. McNulty, D. Cleaves, M. 
Tomosy, L. Fisher, and A. Bliss.  2012.  Recent advances in applying decision science to managing 
national forests.  Forest Ecology and Management 285: 123-132.   

¶ Scott, J., D.Helmbrecht, M.P. Thompson, D.E. Calkin, and K. Marcille.  2012.  Probabilistic 
assessment of wildfire hazard and municipal watershed exposure.   Natural Hazards. 64(1): 707-
728. 

¶ Thompson, Matthew P.; Stonesifer, Crystal S.; Seli, R.C.; Hovorka, M.  [In Press]  Developing 
Standardized Strategic Response Categories for Fire Management Units.  Fire Management 
Today. 

¶ Thompson, Matthew P.; Marcot, B.G.; Thompson, F.R.; McNulty, S.; Fisher, L.A.; Runge, M.C.; 
Cleaves, D.; Tomosy, M. 2013.  The science of decision-making:  Applications for sustainable 
forest and grassland management in the National Forest System.  General Technical Report WO-
GTR-88.  Washington, D.C.: USDA Forest Service. 54pp. 

¶ Thompson, Matthew P.; Hand, Michael S.; Gilbertson-Day, Julie W.; Vaillant, Nicole M.; Nalle, 
Darek J.  2013.  Hazardous fuel treatments, suppression cost impacts, and risk mitigation.   In: 
González-Cabán, Armando, tech. coord. Proceedings of the fourth international symposium on 
fire economics, planning, and policy: climate change and wildfires. Gen. Tech. Rep. PSW-GTR-
245 (English). Albany, CA: U.S. Department of Agriculture, Forest Service, Pacific Southwest 
Research Station: 66-80. 

¶ Thompson, M.P., Calkin, D.E., Finney, M.A., Gebert, K.M., and M.S. Hand. 2013. A risk-based 
approach to wildland fire budgetary planning. Forest Science 59(1): 63-77. 

¶ Thompson, M.P., Vaillant, N.M., Haas, J.R., Gebert, K.M., and K.D. Stockmann. 2013. Quantifying 
the potential impacts of fuel treatments on wildfire suppression costs. Journal of Forestry. 
111(1): 49-58. 
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Fire Economics Research 

¶ Thompson, Matthew P.; Ager, Alan A.; Finney, Mark A.; Calkin, Dave E.; Vaillant, Nicole M.  2012.  
The science and opportunity of wildfire risk assessment (Chapter 6).   In: Luo, Yuzhou, ed. Novel 
Approaches and Their Applications in Risk Assessment. New York, NY: InTech. p. 99-120. 

¶ Thompson, Matthew P.; Calkin, David E.; Herynk, Jason; McHugh, Charles W.; Short, Karen C.  
2012.  Airtankers and wildfire management in the US Forest Service: examining data availability 
and exploring usage and cost trends.   International Journal of Wildland Fire 22(2): 223-233 

¶ Thompson, M. P., Scott, J., Kaiden, J. D., & Gilbertson-Day, J. W. (2013). A polygon-based 
modeling approach to assess exposure of resources and assets to wildfire. Natural Hazards 67: 
627-644. 

¶ Thompson, M.P., J. Scott, D. Helmbrecht, D.E. Calkin.  2013.  Integrated wildfire risk assessment: 
framework development and application on the Lewis and Clark National Forest in Montana, 
USA.  Integrated Environmental Assessment and Management 9(2): 329-342. 

¶ Thompson, M. P. (2013). Modeling wildfire incident complexity dynamics. PloS one, 8(5), 
e63297. 

¶ Wibbenmeyer, M., M. Hand, D. Calkin. 2012. Preliminary Results from a Survey of U.S. Forest 
{ŜǊǾƛŎŜ ²ƛƭŘŦƛǊŜ aŀƴŀƎŜǊǎΩ !ǘǘƛǘǳŘŜǎ ¢ƻǿŀǊŘ !Ǿƛŀǘƛƻƴ ǇŜǊǎƻƴƴŜƭ 9ȄǇƻǎǳǊŜ ŀƴŘ wƛǎƪΣ wŜǎŜŀǊŎƘ 
Note RMRS-RN-50WWW.  

FY 2013 Cooperative Agreements/P artnerships  
¶ University of Montana 

¶ Oregon State University 

¶ West Virginia University 

¶ Southern Research Station 

¶ Pacific Northwest Research Station, Threat Center 

¶ Pacific Southwest Research Station 

¶ US Geological Survey 

FY 2014 Planned Activities  
¶ Developing risk based performance metrics for the new Fire Investment Planning System to 

inform wildfire management budgeting and improve risk based tradeoff analysis 

¶ Explore modeling concepts and potential impacts to highly valued resources at the community 
ƭŜǾŜƭ ǳǎƛƴƎ ǘƘŜ άŦƛǊŜǎƘŜŘέ ŎƻƴŎŜǇǘΦ 

¶ Provide study design and research analysis support to the Aerial Firefighting Use and 
Effectiveness (AFUE) Study 

¶ Continue exploration of the interaction of suppression resource use, strategy development and 
physical factors to better understand and predict suppression efficacy. 

¶ Initiate research into the potential of scenario based wildfire management strategy games. 

¶ Continue analysis of risk attitudes and perceptions of managers using data from survey 
conducted in 2012. Ongoing research focuses on identifying the magnitude of various risk biases 
in manager decisions during an incident and their consequences for efficient allocation of 
suppression resources. 

¶ Examine the relationships between geospatial characteristics and landscape heterogeneity with 
wildfire suppression costs. 

¶ Improve models of daily suppression resource use by incident management teams to support 
incident decision support efforts.  

¶ Examine factors affecting initial attack success, including use of aviation resources.  
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¶ Work with the Southwest Region (R3) to perform a wildfire risk assessment across the National 
Forests and Grasslands in that region 

¶ Work with the USGS and TNC, among other partners, to assess the risks of post-wildfire debris 
flows on the Sandia and Jemez Mountains in New Mexico 

¶ Model fuel treatment impacts on future wildfire activity and suppression costs 

¶ Analyze the effect of past wildfire scars on suppression costs 
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Human Factors & Risk Management RD&A  
 

FY 2013 Accomplishments  
 

Ψ{ƻŦǘ-ǎƪƛƭƭǎΩ underly safe, reliable performance 

In FY2013, the first comprehensive, empirical study of crew interaction and communication practices in 

federal wildland fire operations related to safety climate was completed.  We focused on practices that 

facilitate development of a strong safety and learning climate (high reliability) in workgroups and the 

leadership attributes that best facilitate development of the reflective capacity that underlies a strong 

safety climate and improves decision-making abilities.  With critical support from the NFDSC, our study 

identified key dimensions underlying respondenǘǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ǿƛƭŘƭŀƴŘ ŦƛǊŜ ŜǾŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜƛǊ ǿƻǊƪ 

groups, and relationships between these dimensions (Fig. 4).  

The dimensions of safety climate include: ŀ ǎǳƛǘŜ ƻŦ ΨƘƛƎƘ ǊŜƭƛŀōƛƭƛǘȅΩ Ǉractices that describe the ability of 

a system to empower expertise instead of default deference to rank, build rich group-level awareness 

and capacity for safe, effective action through open communications, and ensure cross-hierarchy flow of 

information to support a shared understanding of system capacity; two critical leadership skills that 

promote robust dialogue and teamwork; a suite describing curiosity and respect among workgroup 

members; practices associated with during- and after-action learning; and importance of open 

communication flow for clarity of mission and task.  

 

While the overall perception of safely climate among federal wildland fire personnel is positive, there is 

room for improvement. For instance, while overall ratings for Mission Clarity are relatively high, results 

suggest that increasing attention on larger, more complex fires, particularly suppression events, would 

Supervisor  
two-way 

communication 

Proactive, open 
communication 

Supervisor 
encourages 

interdependence 

Expertise 
trumps 

rank 

Shared 
understanding of 
system capacity 

Mission 
clarity 

Learning 
activities 

Workgroup 
environment 

.77** .76*
* 

.96** 
.85** 

.84** 
.47** 

.55** 

** p 
<.001; 

Figure 4. Structural equation model identifying significant paths among the dimensions of the safety 
climate in federal wildland fire operations.  Paths are noted with weights and significant. 
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be valuable. (Clarity was significantly higher for prescribed fire and wildland fire use events.) Paying 

close attention to ensure all units on these incidents have a clear understanding of their overall and 

daily mission as well as comfort in knowing how to achieve those is likely to improve Mission Clarity.  

Analysis also indicates that while most individuals serving in operational roles engage frequently in the 

safety practices measured, those serving either at the bottom or at the top who work within single, well-

defined groups (such as Type 1 firefighters and incident command) score higher than those who 

supervise independent and often multiple tight-knit units (division supervisors, single resource, for 

instance). The strikingly lower ratings regarding the suite of high reliability practices and workgroup 

environment by those who knit the bottom and the top together is somewhat disconcerting, as these 

practices reflect the health of the critical information and knowledge flows that create the rich, nuanced 

situational awareness required for safety. Lower ratings at this location in the hierarchy indicates that 

potentially critical information about the broader goals of the incident may not be moving down to the 

ground, and/or signals indicating an important change in the fire environment may not be moving up 

and out.  This creates a weak link in safety, particularly so as uncertainty increases, such as is likely on 

large, complex fires. Results suggest that incident managers may improve safety and performance by 

ensuring these positions are well integrated into incident communications, culture and feedback 

systems.  

 

Findings deepen our understanding of the underpinnings of high performance in wildland fire, and point 

towards critical, concrete behaviors and practices that wildland fire incident management teams, crews 

and other resources can practice to support high reliability and safety.  These include being attentive to 

the different perspectives and communication environment of key incident positions, building 

awareness of and capacity for high emotional quotient among supervisors through training, and building 

skills of all through practice.  

 

Results are being integrated into both Apprentice Academy and Type 1 incident command courses.  

wŜǎǳƭǘǎ ƘŀǾŜ ŀƭǎƻ ōŜŜƴ ǇǊŜǎŜƴǘŜŘ ŀǘ ǘƘŜ .ǳǊŜŀǳ ƻŦ [ŀƴŘ aŀƴŀƎŜƳŜƴǘǎΩ bŀǘƛƻƴŀƭ IƛƎƘ wŜƭƛŀōƛƭƛǘȅ 

conference, and the Australian Bushfire Cooperative Research CentrŜΩǎ wŜǎŜŀǊŎƘ ƳŜŜǘƛƴƎ ƛƴ aŜƭōƻǳǊƴŜΦ 

Project collaborators include: Dr. Anne Black (HFRM, NFDSC ς lead), Dr. Jody Jahn, University of 

Colorado-Boulder, Dr. Brooke McBride, University of Montana.  Partners include: National Forest 

Systems, Bureau of Land Management, and National Park Service. 

 

Improving performance through improving organizational learning 

Managing fuels ς for ecosystem health and/or human safety at the Wildland-Urban Interface- continues 

to be both necessary and risky. Because these events are relatively rare, successful planning and 

executing of activities - whether proactively reducing fuels through prescribed fire, or reactively 

managing wildland ignitions ς requires that managers learn as much as possible from each event and 

fold those lessons into the next activity cycle. All too often, however, analysis of unwanted events ς 

escaped prescribed fire or fire-line accidents ς reveal similar characteristics across time and location. Are 

current post-incident review processes as effective as possible? What might be done to improve 

learning? 
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With funding from the NFDSC and Joint Fire Science Program, we conducted multi-agency workshops 

across the United States to identify strengths and weaknesses in current prescribed fire review 

processes and key characteristics of successful learning efforts. Efforts also included mentoring a Middle 

[ŜŀŘŜǊ tǊƻƎǊŀƳ ǇŀǊǘƛŎƛǇŀƴǘ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ƛƳǇǊƻǾƛƴƎ ƘŜǊ wŜƎƛƻƴΩǎ ǇǊŜǎŎǊƛōŜŘ ŦƛǊŜ ǇǊƻƎǊŀƳΦ wŜǎǳƭǘǎ ƻŦ ǘƘis 

are being presented to regional leadership. 

 

Results of the multi-agency workshops indicate several key characteristics for effective learning, as well 

as areas for improvement. Key characteristics begin with the Line Officer in charge clearly establishing a 

learning as opposed to a retributive environment. Compiling an objective review team with excellent 

technical and soft skills (facilitative, high emotional and social intelligence), who are considered peers by 

those on the event, particularly if they have a prior relationship with the local unit greatly reduces 

organizational and individual defensiveness. These will be most effective in building skill and resiliency 

within the local unit. However, unless the lessons learned in the process are captured and actively 

introduced in relevant format to other units, little organization-wide learning will occur. The National 

Wildfire Coordinating Group based the new Interagency Prescribed Fire review process on these 

findings. Results also support the US Foresǘ {ŜǊǾƛŎŜΩǎ ƴŜǿ /ƻƻǊŘƛƴŀǘŜŘ tǊƻǘƻŎƻƭΦ CƛƴŘƛƴƎǎ ǇǊƻǾƛŘŜ 

concrete suggestions for Line Officers, Review Team members and subjects of reviews for establishing a 

tone and environment for most effective sense-making and subsequent learning. 

 

Project collaborators include Dr. Anne Black (HFRM, NFDSC) ς lead; Dr. Jennifer Ziegler, Valparaiso 

University; Dave Thomas, Renoveling, Inc.; and Dr. Jim Saveland, HFRM program lead. Partners include: 

National Forest Systems, Bureau of Land Management, Bureau of Indian Affairs, National Park Service, 

Fish and Wildlife Service; and National Wildfire Coordinating Group, Fuels Committee. 

 

Additional information on this research is available on-line on our web-page: 

http://www.fs.fed.us/rm/human-factors/projects/escaped-fire/ . The final report is also available at: 

www.treesearch.fs.fed.us/pubs/44517. 

 

FY 2013 Presentations, Oral & P oster  
Short-courses 

¶ .ƭŀŎƪΣ !Φ9Φ нлмоΦ bƻǊǘƘŜǊƴ wƻŎƪƛŜǎ ²ƛƭŘƭŀƴŘ CƛǊŜ aŀƴŀƎŜƳŜƴǘ ¢ŜŀƳǎ όIǳǘǘƻƴΣ aŎ.ǊŀǘƴŜȅύΦ Ψ¢ƘŜ 
/ƻƳƳǳƴƛŎŀǘƛƻƴ ƭƛƴƪΥ ǿƘȅ ǘŜŀƳ ŘȅƴŀƳƛŎǎ ƳŀǘǘŜǊΦ Iwh ƛƴ ǘƘŜ ǿƛƭŘƭŀƴŘ ŦƛǊŜ ŎƻƳƳǳƴƛǘȅΩΦ !ǇǊƛƭ мтΣ 
2013, Missoula, MT. 

¶ Black, A.E. 2013. High Reliability Organizing ς in context, on your ground.  S520- Advanced Fire 
Management , National Advanced Fire and Resource Institute (NAFRI), Tucson, AZ. March 11, 
2013. 

¶ Christenson, D., Black, A.E. HRO Simulation.  S520- Advanced Fire Management , National 
Advanced Fire and Resource Institute (NAFRI), Tucson, AZ.  March 11, 2013. 

¶ Jahn, J.L.S. Reframing HRO: a focus on behavior. BLM National HRO Conference. Boise, ID. 
March 11, 2013. 

Conference Presentations 

http://www.fs.fed.us/rm/human-factors/projects/escaped-fire/
http://www.treesearch.fs.fed.us/pubs/44517
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¶ Black, A.E. 2013.  From theory to practicality: High Reliability Organizing (HRO) in wildland fire 
management. Bushfire Cooperative Research Centre, Sept 1, 2013, Melbourne, Victoria, 
Australia. 

Posters 

¶ Black, AE, Thomas, D., Ziegler, J, Saveland, J.  (2013) Tips and Techniques for Improving Learning 
from Events - Lessons from an assessment of learning from escaped prescribed fire reviews. 
(conference proceedings, poster abstract). Bushfire Cooperative Research Centre/ Australasian 
Fire and Emergency ServicŜ !ǳǘƘƻǊƛǘƛŜǎ /ƻǳƴŎƛƭ Ψ{ƘŀǇƛƴƎ ¢ƻƳƻǊǊƻǿ ¢ƻƎŜǘƘŜǊΩ, Sept 1, 2013, 
Melbourne, Victoria, Australia. 

¶ ½ƛŜƎƭŜǊΣ WΣ .ƭŀŎƪΣ !Φ όнлмоύ DŜǘǘƛƴƎ ŀ ΨǎƘǳǘ ŘƻǿƴΩ ŎǳƭǘǳǊŜ ǘƻ ΨƻǇŜƴ ǳǇΩ ŦƻǊ ƭŜŀǊƴƛƴƎΦΦ όŎƻƴŦŜǊŜƴŎŜ 
proceedings, poster abstract). Bushfire Cooperative Research Centre/ Australasian Fire and 
9ƳŜǊƎŜƴŎȅ {ŜǊǾƛŎŜ !ǳǘƘƻǊƛǘƛŜǎ /ƻǳƴŎƛƭ Ψ{ƘŀǇƛƴƎ ¢ƻƳƻǊǊƻǿ ¢ƻƎŜǘƘŜǊΩ, Sept 1, 2013, Melbourne, 
Victoria, Australia. 

FY 2013 Publications  
Peer-reviewed: 

¶ Black, A.E.; McBride, B.B. 2013. Safety climate in the US federal wildland fire management 
community: influences of organizational, environmental, group, and individual characteristics. 
International Journal of Wildland Fire. http://dx.doi.org/10.1071/WF12154 

¶ Black, A.E.; Thomas, D.; Ziegler, J.; Saveland, J. 2013. Learning as a shared responsibility: Insights 
from a series of dialogic workshops with practitioners, leaders, and researchers. [Extended 
Abstract] Proceedings of 3rd Human Dimensions of Wildland Fire, April 17 - 19, 2012, Seattle, 
Washington, USA. Published by the International Association of Wildland Fire, Missoula, 
Montana, USA.  

¶ Jahn, J.L.S.; Black, A.E. (submitted). Integrating Approaches to High Reliability for a More 
Complex Theory: A Study of the US Wildland Firefighting Organization. 

General Technical Reports: 

¶  Black, A.E. (2013).  Incident Management Organization Succession Planning: Stakeholder 
Feedback.  USDA Forest Service, Rocky Mountain Research Station General Technical Report. 
Fort Collins, CO. 

¶ Black, A.E.; McBride, B.B. (2013) Assessing high reliability practices in wildland fire management: 
an exploration and benchmarking of organizational culture. RMRS-RN-55. USDA Forest Service, 
Rocky Mountain Research Station General Technical Report. Fort Collins, CO. 

Podcasts: 

¶ Overview: Learning from Escaped Prescribed Fire Reviews. Thomas, D., Black, AE.  

¶ Part 1: Building a Prescribed Fire Learning Organization at the Local Unit Level. Thomas, D., 
Black, AE. 

¶ Part 2: Establishing a Robust Learning Culture. Thomas, D., Black, AE.  

¶ Part 3: Creating, Sharing, and Using Prescribed Fire Insights Locally. Thomas, D., Black, AE. 

¶ Part 4: Using Dialogue to Improve Learning from Prescribed Fire Operations. Thomas, D., Black, 
AE.  

¶ Part 5: Tips and Techniques to Deepend Prescribed Fire Organizational Learning. Thomas, D., 
Black, AE.  

¶ Part 6: Leading Organizational Learning in Prescribed Fire Operations. Thomas, D., Black, AE.  

http://dx.doi.org/10.1071/WF12154
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¶ {ǘƻǊƛŜǎ ŀǊŜƴΩǘ ǎǘŜǊƛƭƛȊŜŘ: a discussion with Persephone Whelan, Assistant FMO Huron-Mantisee 
NF. Thomas, Dave.  

¶ Benefits of Staff Rides: an interview with Dr. Elena Gabor, Asst Professor of Communications, 
Bradley University. Thomas, Dave.  

Websites: 

¶ HFRM website http://www.fs.fed.us/rm/human-factors/   

¶ 22 project-specific web-pages, including: 
o  Learning from Escaped Prescribed Fire: http://www.fs.fed.us/rm/human-factors//escaped-

fire/ ;  
o Benchmarking High Reliability Practices in Wildland Fire http://www.fs.fed.us/rm/human-

factors/projects/benchmarking-practices/  

FY 2013 Cooperative Agreements/P artnerships   

Universities  

¶ University of California, Santa Barbara ς Department of Communications  

¶ Valparaiso University, Department of Communications  

¶ Portland State University 

¶ Notre Dame, Mendoza College of Business, University of Notre Dame 

¶ University of Montana, School of Natural Resources; Department of Psychology  

¶ Oregon State Universityς College of Health and Human Sciences, Department of Nutrition and 
Exercise Sciences  

¶ Case Western Reserve University, Weatherhead School of Management 
 
Federal Organizations 

¶ Joint Fire Science Program  

¶ National Advanced Fire Resource Institute (NAFRI) 

¶ National Wildland Fire Coordinating Group  (NWCG) 

¶ S-520 HRO Faculty Cadre 

¶ Wildland Fire Lessons Learned Center  

¶ Northern Rockies Fire Science Consortium  

¶ Organization Development Enterprise Team 

¶ waw{ {ŀŦŜǘȅ tǊŀŎǘƛǘƛƻƴŜǊΩǎ ¢ŜŀƳ 
 
External and International Organizations 

¶ Country Fire Authority, Victoria AU  

¶ Latrobe University, Australia  

¶ University of Melbourne, Australia 

¶ Renoveling, Inc  

¶ Guidance Group  

¶ Digital Visions Enterprise Team  

¶ Organization Development Enterprise Team  

¶ waw{ {ŀŦŜǘȅ tǊŀŎǘƛǘƛƻƴŜǊΩǎ ¢ŜŀƳ  

http://www.fs.fed.us/rm/human-factors/
http://www.fs.fed.us/rm/human-factors/escaped-fire/
http://www.fs.fed.us/rm/human-factors/escaped-fire/
http://www.fs.fed.us/rm/human-factors/projects/benchmarking-practices/
http://www.fs.fed.us/rm/human-factors/projects/benchmarking-practices/
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FY 2013 Organizations and Representation  

¶ RMRS Science Application and Integration (SAI),  

¶ Human Factors and Risk Management Research, Development & Application Organizational Rep.  

¶ 2013 Large Fire Analysis team 
 

FY 2014 Planned Activities  

¶ Expand current investigation of communications in wildland fire operations, particularly as it 
relates to the identification and communication of risks. This project is being developed in 
collaboration with several US and international Universities, including: Valparaiso, Bradley, 
Texas State Universities in the US; LaTrobe University and Kaplan Business School, Australia; Aix 
en Marseilles, France; and Scion research, New Zealand. 

¶ Integration of research findings into modules for S-520 (Advanced Incident Management) course 
at the National Advanced Fire and Resource Institute (NAFRI). Development and submission of 
additional articles for both peer-review and wildland fire audiences. 

¶ Development of three modules on Human Performance (mindfulness and resiliency) for the 
.ŀǎƛŎ !ŎŀŘŜƳȅ ŎƻǳǊǎŜǎ ŀǘ ǘƘŜ ¦{ CƻǊŜǎǘ {ŜǊǾƛŎŜΩs Fire Academy in McClellan, CA. 

¶ Support Regional and local pilot-tests of comprehensive well-being programs adapted from 
cutting-edge, internationally recognized leadership and performance curricula and training for 
the wildland fire community. 

¶ Continued development of the SHARP individual job-aid tool designed to assist in real-time risk 
management by operational wildland fire staff. 

¶ Continue development and testing of the Crew and Supervisor Perceived Leadership Scales that 
stem from recently completed PhD thesis. These scales provide a promising empirical 
mechanism for both benchmarking leadership competencies and measuring impact of training 
and intervention programs, such as those listed above. 

¶ Build relationships with internationally recognized research institutions. Two projects are 
envisioned for FY14. Both seek to further develop and refine emerging human performance 
research linking and clarifying the impact of leadership competencies on team performance. 
One is with the Weatherhead Business School and Cleveland Clinic at Case Western Reserve 
University; the other with the NIOSH Center of Excellence at Oregon Healthy Workforce Center, 
through Portland State University. 
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FY 2013 Accomplishments  
 

The goal of the fundamental fire research program is to understand how wildfires spread so that 

practical improvements in modeling, training, and mitigation can be developed based on the actual 

physics of fire phenomena.  For decades, models of wildfire spread have been developed and used, but 

they lack a common approach to representing and organizing the fundamental physical processes.  The 

physical processes that produce fire spread can be easily listed (heat transfer, combustion, and ignition, 

entrainment etc.) but the organization, order, and required amounts are subjectively and speculatively 

applied in models because the experimental basis has never determined.  This deficit in basic knowledge 

cripples our ability to make advancements in prediction, train and educate fire fighters in understanding 

their field observations, and mitigate fire losses and behaviors.   Without knowing how fire spread 

depends on fuels, topography, and weather, management decisions are dependent upon empirical and 

often incorrect formulations. 

 

By the end of FY2013, our research program has revealed some surprising insights into how wildfires 

spread.  Specifically, fire spread derives mainly from buoyant dynamics of the flame zone rather than 

the steady-state combustion and heat transfer or energy balance concepts that dominated approaches 

up to this point.  Such a simple explanation implies that simple but physically-based modeling advances 

ŀǊŜ ǿƛǘƘƛƴ ǊŜŀŎƘ ǘƘŀǘ Ŏŀƴ ŘŜǎŎǊƛōŜ Ƴŀƴȅ ƻŦ ǘƻŘŀȅΩǎ ǳƴ-modeled fire behaviors. 

 

Particle Heating and ignition 

For several years now, we have 

been working to substantiate the 

details of fuel particle heating 

and ignition because work by the 

NFDSC has shown unequivocally 

that particle heating requires 

flame contact.  This finding 

directly contradicts the 

assumptions used in almost all 

fire modeling for the past half-

century.  Previously, radiation 

has been assumed to be 

sufficient and necessary for 

heating and ignition of wildland 

fuel particles (grasses, leaves, 

needles, small branches) ς but 

that is now known to be false.  

Figure 5. Photo by Richard Barnes, NY Times, showing an experimental fire 
burning a laser-cut cardboard fuelbed in the Missoula Fire Laboratory wind 
tunnel. 
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These fine particles that dominate wildland fuel complexes are able to cool so efficiently from ambient 

air flow that they will not ignite from radiation.  Thus, the remarkable conclusion is that flame contact 

(convective heating) is required for particle ignition and spread ς and is only occurring in very close 

proximity to the active flame edge. 

 

Buoyant Dynamics of Wildland Fires 

Fire spread experiments conducted in Missoula by the NFDSC, and cooperators at the University of 

Kentucky and the University of Maryland, have found that flame structure and heat transfer is 

dependent upon buoyant instabilities.  Instabilities represent the interplay between the hot gasses of 

the flame zone and the in-drafts to the fire front.  They produce very clear patterns that are 

recognizable from well-known features of fluid flow in boundary layers.  Thus, the surprising conclusion 

is that fire behavior is little different from other well-known fluid problems and not unique as a natural 

phenomenon.   Flame fluctuations produced by buoyant instabilities result in non-steady heating by the 

flame (pulsation) that ignites fuels by intermittent convection.  The first publications of these results 

were made in summer 2013 (see Finney et al. 2013, and Adam et al. 2013).  The exciting implication of 

this work is that scale modeling based on other buoyant phenomena could rapidly lead to the ability to 

develop practical tools that apply equally well to small surface fires and to large-scale crown fires. 

 

Burning Rates of Fuel Complexes 

The flame residence time is critical to the spread of wildland fires 

ōŜŎŀǳǎŜ ƛŦ ƛǘ ƛǎ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ƛƎƴƛǘƛƻƴ ǘƛƳŜΣ ǘƘŜ ŦƛǊŜ ǿƻƴΩǘ ǎǇǊŜŀŘΦ  

This is of particular concern when discussing the thresholds for 

crown fire spread (but even surface fires demonstrate spread 

thresholds), a currently poorly understood aspect of wildland fire.  

Curiously, no one theory exists for the prediction of residence 

time. The burning rate of wood cribs is pursued as an avenue 

toward a better understanding of the residence time because the 

two quantities are inversely related and the burning rate of cribs is 

highly repeatable.  To vary the burning rate, cribs are built with 

different stick thicknesses and densities.  Even though wildland 

fuels do not have the same predictable arrangement as wood 

cribs, we are interested in whether a fundamental understanding 

of what governs the burning rate of a crib will apply to the 

wildland fire context.   

 

 

Convective heating and heating chemistry of live fuels 

Recent evidence demonstrates that fine fuels require flame 

contact (very rapid convective heating) before ignition because 

convective cooling offsets radiative heating sufficiently to prevent ignition.  Unlike dead fuels, live 

foliage can be up to half non-structural carbohydrates like sugars and starches which vary from 

physiological changes throughout the growing season.  There is a complicated and unknown relation 

Figure 6. Photograph of large wooden crib 
(4'x4') burning for the study of flame 
structure and burning rate 
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between the chemical composition and moisture content that has a significant effect on the ignition of 

live fuels.  In the first set of experiments, a wide range of both live and dead forest fuels were 

convectively heated with air temperatures ranging from 100°C to 600°C.  In collaboration with the 

University of Montana, a high accuracy, fast response mass spectrometer was used to sample and 

analyze the pyrolysis products.  The evolution of both water and carbon dioxide was measured along 

with the ignition time. 

FY 2013 Presentations  
¶ S. McAllister and MΦ CƛƴƴŜȅΣ ά9ŦŦŜŎǘ ƻŦ ŎǊƛō ŘƛƳŜƴǎƛƻƴǎ ƻƴ ōǳǊƴƛƴƎ ǊŀǘŜΣέ {ŜǾŜƴǘƘ LƴǘŜǊƴŀǘƛƻƴŀƭ 

Seminar on Fire and Explosion Hazards (ISFEH7), Providence, RI May 5-10, 2013. 

¶ {Φ aŎ!ƭƭƛǎǘŜǊ ŀƴŘ aΦ CƛƴƴŜȅΣ ά¦ǎƛƴƎ ŎǊƛō ŦƛǊŜǎ ǘƻ ǇǊŜŘƛŎǘ ŦƭŀƳŜ ǊŜǎƛŘŜƴŎŜ ǘƛƳŜΣέ tƻǎǘŜǊ 
presentation, 4th Fire Behavior and Fuels Conference, Raleigh, NC, February 18-22, 2013. 

¶ {Φ aŎ!ƭƭƛǎǘŜǊ ŀƴŘ aΦ CƛƴƴŜȅΣ ά/ƻƴǾŜŎǘƛǾŜ ƛƎƴƛǘƛƻƴ ƻŦ ŦƻǊŜǎǘ ŦǳŜƭǎΣέ уǘƘ ¦Φ {Φ bŀǘƛƻƴŀƭ /ƻƳōǳǎǘƛƻƴ 
Meeting, Park City, UT, May 19-22, 2013. 

¶ Finney, M.A.  .  November, Portland Oregon.  Presentation: Basic fire science and its role in 
supporting fire risk assessment 

¶ Finney, M.A.  .  January, Helena MT.  Presentation by Helena NF Fire Management Officer David 
Nunn to Forest Service, Helena City and community groups regarding fuel treatment and 
watershed damage in the 10-mile watershed. 

¶ CƛƴƴŜȅΣ aΦ!Φ  Σ YΦ {ƘƻǊǘΦ  CŜōǊǳŀǊȅΦ  hƪƭŀƘƻƳŀ /ƛǘȅΣ hYΦ  {ǇŜŎƛŀƭ ǎŜǎǎƛƻƴ ά/ƻƳǇŀǊƛǎƻƴǎ ƻŦ aƻŘŜǊƴ 
and Historical Risk Estimates Among Vegetation Types of the Continental US.     

¶ Finney, M.A.  .  March, Helena MT.  Presentation to general public on the condition of fuels in 
the northern Rockies and the magnitude of changes required to mitigate risk. 

¶ Finney, M.A.  August, Hirosaki, Japan.  keynote address to the 7th International Symposium on 
Scale Modeling.  Paper was titled:  Fire spread in engineered cardboard fuelbeds: Part 1 
Observations and Correlations". See Factor 4.D. publ. #111. 

¶ Finney, M.A.  and J.D. Cohen.  October, Maryland.  Smoke management meeting, presentation 
titled Operational Fire Modeling and Critical Research Questions. 

¶ Finney, M.A., D.E. Calkin, A.A. Ager, J. Haas, C.W. McHugh.  March.  Denver, CO.  Presentation to 
/ƻƭƻǊŀŘƻ DƻǾŜǊƴƻǊΩǎ ǎǘŀŦŦ ŀƴŘ {ŜƴŀǘŜ ǎǘŀŦŦ ƻƴ Risk Analysis of Prescribed Fire Opportunities 
along the Front Range of Colorado 

¶ Finney, M.A., D.E. Calkin, A.A. Ager, J. Haas, C.W. McHugh.  June, Salt Lake City, UT.  
Presentation on Wildfire Risk and Mitigation: Examples for the State of Utah.   

¶ McHugh, C.W.  April 2013.  Presentation on Geospatial support systems for improved forest fire 
management, Kathmandu, Nepal. 

¶ McHugh, C.W.  April 2013.  FlamMap5 presentation to the Northern Rockies Fire Behavior 
Workshop. 

FY 2013 Publications  
¶ aŎ!ƭƭƛǎǘŜǊ {Φ ŀƴŘ aΦ CƛƴƴŜȅΦ  нлмоΦ  9ŦŦŜŎǘ ƻŦ ŎǊƛō ŘƛƳŜƴǎƛƻƴǎ ƻƴ ōǳǊƴƛƴƎ ǊŀǘŜΣέ .ǊŀŘƭŜy, D.; 

Makhviladze, G.; Molkov, V.; Sunderland, P.; Tamanini, F., eds. Proceedings of the Seventh 
International Seminar on Fire and Explosion Hazards (ISFEH7). College Park, MD: University of 
Maryland, Research Publishing. doi: 10.3850/978-981-08-7724-8_0x-0x. 

¶ McAllister S. and M. Finney, 2013.  Convective ignition of forest fuels.   8th U. S. National 
Combustion Meeting, Park City, Utah, May 19-22, 2013. 
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Fire Spread Research 

¶ aŎ!ƭƭƛǎǘŜǊ {Φ  ƛƴ ǇǊŜǎǎΦ   ά/ǊƛǘƛŎŀƭ Ƴŀǎǎ ŦƭǳȄ ŦƻǊ ŦƭŀƳƛƴƎ ƛƎƴƛǘƛƻƴ ƻŦ ǿŜǘ ǿƻƻŘΣέ Fire Safety Journal, 
in press. 

¶ Thompson, M.P, D.E. Calkin and M.A. Finney, K.M. Gebert, and M.S. Hand.  2013. A risk-based 
premium approach to wildland fire finance and planning. Journal: Forest Science.  59(1):63-77.   

¶ Salis, M., A.A. Ager, B. Arca, M.A. Finney, V. Bacciu, P. Duce, D. Spano. 2013.  Assessing exposure 
of human and ecological values to wildfire in Sardinia, Italy.  Intl. J. Wildl. Fire.  22, 549ς565 

¶ Ager, A.A., M. Buonopane, A. Reger, M.A. Finney.  2013.  Wildfire Exposure Analysis on the 
National Forests in the Pacific Northwest, USA.  Risk Analysis.  33(6):1000-1020.   

¶ Finney, M.A., J.D. Cohen, S.S. McAllister, and W.M. Jolly.  2013.  On the need for a theory of 
wildland fire spread.  Intl. J. Wildl. Fire.  22(1) 25-36.   

¶ Finney, M.A., J.D. Forthofer, I.C. Grenfell, B.A. Adam, N.K., Akafuah, K. Saito.  2013.  A study of 
flame spread in engineered cardboard fuel beds, Part I: Correlations and Observations.  Seventh 
International Symposium on Scale Modeling, Hirosaki, Japan, August 6-9, 2013. 

¶ Adam, B.A., N.K. Akafuah, M.A. Finney, J.D Forthofer, and K. Saito.  2013.  A study of flame 
spread in engineered cardboard fuel beds, Part II: Scaling Law Approach.  Seventh International 
Symposium on Scale Modeling, Hirosaki, Japan, August 6-9. 2013. 

¶ Finney, M.A., T.B. Maynard, S.S. McAllister, I.J. Grob.  2013.  A study of ignition by rifle bullets.  
RMRS Research Paper RMS-RP-104.  Fort Collins, CO.  31p. 

¶ Short,  K.  C.  2013.  A spatial database of wildfires in the United States, 1992 ï2011, Earth 

Syst. Sci. Data Discuss., 6, 297 -366, doi:10.5194/essdd -6-297 -2013, 2013.  

FY 2013 Cooperative Agreements/P artnerships  

¶ University of Montana, Department of Chemistry 

¶ University of Kentucky, Department of Mechanical Engineering 

¶ University of Maryland, Department of Fire Protection Engineering 

FY 2014 Planned Activities  
¶ Buoyancy Scaling ς Test existing buoyant-instability scaling relationships outside of the range of 

laboratory experiments with data collected from field burns and large-scale artificial fuel beds. 

¶ Burning Rates ς Extend crib-scaling to test applicability to spreading fires and to large scale 
artificial fuel beds 

¶ Ignition Experiments and Modeling ς Use of thermal camera to examine heating dynamics in 
spreading laboratory fires, continue experiments on individual particles in the laboratory with 
forced and natural convective cooling, continue numerical modeling of particle response to 
radiant heating, convective, heating, and convective cooling 

¶ Flame fluid dynamics ς continue work with experiments and modeling of fluid flow in flame 
zone. 
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Wildland Fire Management RD&A 

Wildland Fire Management RD&A  
 

FY 2013 Accomplishments  
 

Develop, improve, and increase production & use of decision support products 

Staff aided the use of decision support products for assessing and managing incident risk with the 

ŘƻŎǳƳŜƴǘΣ ¦{C{ CƛǊŜ wŜǎǇƻƴǎŜ tǊƻǘƻŎƻƭΩǎ т {ǘŀƴŘŀǊŘǎ ŦƻǊ aŀƴŀƎƛƴƎ LƴŎƛŘŜƴǘ wƛǎƪ ϧ ²ƛƭŘƭŀƴŘ CƛǊŜ 

Decision Support System, which addresses how the Standards for Managing Incident Risk is supported 

by and fits together with WFDSS.  Staff worked with the Fire Use Subcommittee to produce a decision 

reference guide, to aid decision makers in application of principles to specific decision documentation 

structures such as WFDSS.  FY2013 WFDSS enhancements improved functionality and usability for fire 

managers and decision makers including: functionality to spatially represent fire management plans 

which can help managers in their decision making, ability to create a delegation of authority within the 

system, and ability to create groups for multi-incident management.   

 

Provide mentoring and other means to strengthen decision support capacity  

The RDA mentee program provided opportunities for six individuals from the FS, NPS, FWS, and BLM to 

work with the RD&A in staggered 2 week virtual stints.  Mentees worked with RD&A analysts to support 

wildland fires with fire behavior analysis and on-going projects.   Four detailers worked with the RD&A 

as well: two focused on fuels related work and two filled in rotation with RD&A analysts to support fires.    

The RD&A coordinated a workshop at the International Association of Wildland Fire (IAWF) 4th Fire 

Behavior and Fuels Conference- at the Crossroads:  Looking Toward the Future in Changing Environment 

in Raleigh, North Carolina February 2013.  The workshop titled Advanced Fire Behavior Analysis Lessons 

Learned was attended by 10 participants 

and focused on advanced techniques 

used in geospatial fire analysis. Topics 

included challenges in modeling beyond 

the design limitations of the models, fire 

modeling challenges and solutions in the 

Lake States, and challenges and 

solutions in modeling fires in Alaska.   

RD&A analysts participated in regional 

fire behavior workshops in Regions 1 

and 2, providing refresher/update 

information about WFDSS and fire 

behavior assessment.   

 

Integrate new knowledge into existing wildland fire curricula 

RD&A staff are creating training modules for utilizing WFDSS in risk assessment and decision support.  

These modules can be embedded into current NWCG courses to ensure students are able to learn and 

utilize current applications and technology.   Staff continue to participate as cadre of numerous courses: 

Figure 7.  The WFM RDA team, Fall 2013. 












