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Mission: 
 

The Fire Modeling Institute (FMI), a part of the Rocky Mountain Research Station, 

Fire, Fuel, and Smoke Science Program, provides a bridge between scientists and 

managers. The mission of FMI is to bring the best available science and technology 

developed throughout the research community to bear on fire-related management 

issues across the nation. Resource management must be based on the most accu-

rate, current knowledge, data, and technology available, especially in today’s arena 

of rapidly changing ecosystems and resource issues.  

 

Because of the increasing number and complexity of wildland fire computer tools 

and the large, growing body of fire and natural resources research, land managers 

are challenged to stay current with the skills and knowledge needed for resource 

management. Managers have placed increasing demands on fire scientists to be ac-

tively involved in responding to specific resource problems, but the number of fire 

scientists has been decreasing over the last few decades while research needs have 

been increasing. FMI has evolved to provide a bridge between scientists and manag-

ers by increasing and improving the application of science in fire and resource man-

agement. In short, FMI takes complex, multifaceted fire science research and facili-

tates its direct application into fire management.  
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Purpose: 
FMI consists of an Application Team, an Information Team, and added in 2011, a Modeling Team (Figure 1). 
The primary roles and tasks of FMI are: 
 

    Development 
Advance application of research results, modeling, spatial analysis technology, and resource databases 

to help resolve fire management problems 

Develop methods for targeting strategic locations for fuel treatments based on fire behavior and effects 

modeling, spatial analysis, ecological modeling, and integration of other resources 

Develop new literature syntheses, spatial layers, and other fire science applications based on manage-

ment requests 

Develop more effective ways for managers to access information in FMI products  

 

    Support Fire Management 
Provide professional expertise for addressing critical, time-sensitive issues that arise at national, region-

al, and local levels 

Provide information and analyses to help guide fuel management, incident management, and postfire 

rehabilitation 

Assist managers in designing and assessing placement of fuel treatments on the landscape 

Assist managers in designing and developing monitoring programs for fire management 

Compare analytical tools and models to help managers select the appropriate approach for addressing 

fuel management issues, fire suppression activities, and other fire- and fuel-related issues 

Help clients access fire management tools and products, including data, publications, and models 

 
 

Figure 1:  FMI consists of an Application Team (A-Team), an Information Team (I-Team), and added in 2011, a Modeling 
Team (M-Team). These teams take complex research and facilitate its direct application into fire management.  
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   Support Science Technology Transfer 
Provide opportunities for scientists to apply the latest research to management on the ground 

Provide feedback from managers to scientists on modifications to models, applications, data analyses, 

and Fire Effects Information System (FEIS) content 

Free scientists from continual requests from fire managers for model support, data support, and litera-

ture syntheses 

 

   Maintenance 
Maintain and enhance existing tools and modeling systems 

Provide the fire modeling foundation to developers of systems both within and outside of FMI, includ-

ing the Fire Program Analysis System (FPAS) and the Wildland Fire Decision Support System (WFDSS) 

 

   Training 
Develop curricula and courses relating to fire science and fire management for fire managers, out-

reach specialists, and educators  

Demonstrate, teach, and mentor consistent, appropriate application of fire research to national, region-

al, and local assessments. Use classroom, hands-on materials, and web-based technologies. Use the 

train-the-trainers approach, which can multiply benefits of training efforts. 

Provide internships and hands-on experience for using the latest fire modeling tools and applications on 

local projects 

Assist field units applying fire research results and products that are outside their realm of expertise 

 

2011 Accomplishments: 
 

This report highlights FMI’s accomplishments during 2011. If you have questions about this report or FMI, 

please call Kristine Lee, Director of the Fire Modeling Institute, at (406) 829-6977. For additional information 

about FMI, please visit our website (www.firelab.org/fmi).   

http://www.firelab.org/fmi
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he Environmental Protection Agency (EPA) 
periodically revises ozone and particulate 
matter standards to improve efforts to 

reduce air quality impacts. Because federal land 
managers must comply with EPA standards, 
changes in these standards may impact wildfire 
and prescribed fire management decisions. 
 
In 2011, FMI was tasked to produce maps of 
nonattainment (NA) areas (counties that violate 
EPA standards) under current and proposed 
ozone and particulate matter standards. Wash-
ington Office Fire and Aviation Management 

(WO F&AM) staff used the maps in discussions 
with policy makers to demonstrate how chang-
es in EPA standards would affect the number 
and location of NA areas with respect to federal 
lands.   
 
FMI Lead: Eva Karau 
Collaborators: WO F&AM 
Project Funding Source: WO F&AM 
Agency Contact: Pete Lahm (WO F&AM) 
Status: Completed  
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Maps of Projected Nonattainment  
Areas for Smoke Management 

Above: An example of map products produced by FMI that compares nonattainment areas under current EPA standards with 
nonattainment areas that would have resulted if proposed standards had been implemented.  
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he Hazardous Fuels Prioritization and Allo-
cation System (HFPAS) aids Washington 
Office (WO) staff with the task of distrib-

uting fuels funding among US Forest Service 
regions to best address the risk to resources 
presented by wildland fire. Members of FMI, 
WO Fire and Aviation Management (WO 
F&AM), and the Pacific Northwest Research 
Station collaborate each fiscal year to complete 
the analysis at national and regional scales.   
 
The decision process takes into consideration 
the following factors: wildland fire potential, 
human population density, smoke emissions, 
water supply, and performance measures. The-
se data elements are compiled at a national 
spatial extent for input into a logic model 
(Netweaver) and a decision model (Criterium 
Plus). Emergency Management Decision Sup-
port software then assigns priority scores to 
each region based on importance rankings as-
signed to the data elements by an expert panel.  
  
During 2011, the HFPAS analysis was updated 
and improved as new data sources were evalu-
ated and incorporated into the system. Specifi-
cally, FMI staff: 
 

Investigated and selected a new data source 
to quantify residentially developed populat-
ed areas, which spatially represents popula-
tion density based on the Federal Registry’s 
definition of the wildland-urban interface.  

 
Selected the Forests to Faucets surface wa-
ter importance index to represent areas 
that are most crucial to the nation’s drink-
ing water supply.  

 
Investigated the components of the 

wildland fire potential element and included 
a crown fire component, in addition to grass 
and other fuels components.  

 
Data and models are adaptable and available 
for use by regional managers to help them in-
corporate wildland fire risk into fuels funding 
allocation. 
 
FMI Lead: Eva Karau 
Collaborators: WO F&AM, Pacific Northwest 
Research Station 
Project Funding Source: WO F&AM 
Agency Contact: Jim Menakis (WO F&AM), 
Frank Fay (WO F&AM) 
Status: Ongoing  
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n 1999, a phenomenal windstorm occurred 
within the Boundary Waters Canoe Area 
Wilderness (BWCAW) on the Superior Na-

tional Forest (NF) resulting in approximately 
370,000 acres of blowdown. Based on previous 
fire experience in the Great Lakes states and 
Canada, future wildfires within this blowdown 
could be expected to be difficult to suppress for 
decades due to heavy fuel loadings and a pro-
pensity for long-range spotting. The Superior NF 
was proactive in evaluating solutions to modify 
future fire behavior within the BWCAW land-
scape and heighten public and firefighter safety 
within the populated Gunflint Corridor by pro-
posing a series of prescribed fire units within 
the blowdown. 
 
Since the windstorm, over 50,000 acres in the 
BWCAW have been treated with prescribed 
fire. Treated units were successfully used as 
strategic locations for fire suppression opera-
tions and also served to slow fire spread during 
the Cavity Lake (2006), Ham Lake (2007), and 
Pagami Creek (2011) fires. The purpose of this 
project was to evaluate whether to complete 
the remaining prescribed fire units or propose 
new units.  
 
During 2011, FMI hosted Mark Hale, 
a fire planner for the Superior NF, as 
a visiting intern. Hale worked with 
various FMI personnel and scientists 
stationed at the Missoula Fire Sci-
ences Laboratory (Missoula FSL).  
FMI is currently providing guidance 
and mentoring to help Hale cali-
brate Landscape Fire and Resource 
Management Planning Tools 
(LANDFIRE) data and quantify ex-
pected fire behavior in the BWCAW 
based on different weather scenari-

os. The results of these analyses will help guide 
future project planning within the BWCAW and 
identify trigger points useful in managing wild-
fires in blowdown.  
 
FMI Lead: LaWen Hollingsworth 
Collaborators: Missoula FSL 
Project Funding Source: US Forest Service 
Agency Contact: Mark Hale (Superior NF) 
Status: Ongoing 
Publications: Informally refereed publication 
provided to the local unit 
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Blowdown in the Boundary Waters  
Canoe Area Wilderness 

 

Below: Prescribed fire in the BWCAW during October 2010.  



 7 

 

 

andscape-scale fire behavior analyses are 
important to inform decisions on resource 
management projects to meet land man-

agement objectives and protect values from 
adverse consequences of fire. Deterministic and 
probabilistic geospatial fire behavior analyses 
are conducted with various modeling systems 
including FlamMap, FARSITE, FSPro (Fire Spread 
Probability), and the Large Fire Simulation Sys-
tem. The fundamental fire spread algorithms in 
these systems require surface fire behavior fuel 
models and canopy attributes to model surface 
fire behavior. To model crown fire activity, can-
opy base height, stand height, and canopy bulk 
density are also required.   
 
During 2011, FMI staff evaluated modeled fire 
behavior for the Savannah River Site (SRS) in 
the Atlantic Coastal Plain of the southeastern 
United States using 3 data sources: custom fuel 
models developed from Fuel Characteristic 
Classification System (FCCS) fuelbeds, the Land-
scape Fire and Resource Management Planning 
Tool (LANDFIRE), and the Southern Wildfire Risk 
Assessment (SWRA). LANDFIRE and SWRA are 
based on remotely sensed data while FCCS is 
based on  an intensive vegetation and fuel in-
ventory of >600 plots within SRS. In order to 
quantify current fire behavior potential within 
SRS, deterministic and probabilistic geospatial 
fire analyses were performed using FlamMap.  
Differences in modeled fire behavior, data de-
velopment, and data utility using the 3 data 
sources were evaluated to determine how each 
data source could be used effectively for differ-
ent land management activities. 
 
A comparison of flame length, rate of spread, 
crown fire activity, and burn probabilities mod-
eled with FlamMap showed some similar pat-
terns across the landscape from all data 

sources, but there were potentially important 
differences. All data sources showed an ex-
pected range of fire behavior with rate of 
spread varying the most, especially with higher 
wind speeds. In all cases, crown fire activity was 
expected to be minimal. Results from this study 
may be used to define treatment areas at SRS 
for mitigating fire potential and fire effects. 
 
FMI Lead: LaWen Hollingsworth 
Collaborators: Southern Research Station, Pacif-
ic Northwest Research Station, University of 
Washington, and Wildland Fire Management 
Research, Development & Application Program 
Project Funding Source: US Forest Service 
(USFS) 
Agency Contacts: Bill Crolly (SRS), Dan Shea 
(USFS Southern Region) 
Status: Completed 
Publications: 
Hollingsworth, L. T.; Kurth, L. L.; Parresol, B. R.;  

Ottmar, R. D.; Prichard S. J. In Press. A com-
parison of geospatially modeled fire behav-
ior and fire management utility of three da-
ta sources in the southeastern United 
States. Forest Ecology and Management.  

Two reports provided to the local unit. 
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ire progression data can be used during 
wildfire operations to establish trigger 
points and aid data calibration, decision 

support, and validation. Likewise, fire progres-
sion data can be useful during fuels project 
planning to calibrate modeled fire growth to 
observed fire growth. Fire progression data can 
also be used in research for refining fire behav-

ior models, fire danger rating indices, fire ef-
fects, and smoke modeling.  
 
While numerous sources exist to store point 
fire occurrence data, only 2 national sites, Ge-
oMac and the National Interagency Fire Cen-
ter’s FTP Service, store spatial fire perimeter or 
polygon data used to evaluate fire progression. 
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Left: Fire progression in the Middle Fork Complex, Glacier National Park, Montana. 
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staff mined these sites for data on fires in the 
northern Rocky Mountains and combined these 
data into a geodatabase to evaluate relation-
ships between daily fire growth, weather, and 
National Fire Danger Rating System (NFDRS) 
indices. Hourly weather data for each fire were 
obtained from the Western Regional Climate 
Center. NFDRS indices, including the Energy Re-
lease Component (ERC) and Burning Index (BI), 
were calculated in FireFamilyPlus.  
 
A significant correlation between maximum rel-
ative humidity and daily fire growth indicated 
that a lack of humidity recovery was associated 
with fire growth. Daily fire growth and ERC and 
daily fire growth and BI were significantly corre-
lated, but both correlations were weak. Wind 
speed was not significantly correlated with fire 
growth likely due to weather station place-
ment; many stations were located in valley bot-
toms rather than on ridgetops where fires oc-
curred. Improved documentation in GeoMac 
and the FTP Service on the outcome of planned 
tactics (e.g., burning out indirect line, building 
fire line) would help in deciphering the contri-
butions of management actions to fire growth. 
In addition, data from temporary weather sta-

tions deployed on fires and access to weather 
observations obtained manually during fires 
would provide valuable information that is cur-
rently not easily available. 
 
FMI Lead: LaWen Hollingsworth 
Collaborators: Missoula Fire Sciences Laborato-
ry, Wildland Fire Management Research, Devel-
opment and Application Program 
Project Funding Source: US Forest Service 
Agency Contacts: LaWen Hollingsworth (FMI) 
Status: Completed 
Oral Presentations:   
9th Symposium on Fire and Forest Meteorology 

hosted by the American Meteorological So-
ciety   

Interior West Fire Ecology Conference hosted 
by the Association for Fire Ecology  
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ssessing the ecological effects of wildfires 
in a landscape context is crucial for effec-
tive postfire management. While tools 

exist to assess the severity and ecological ef-
fects of wildfires after they burn, managers also 
need new tools that easily and quickly forecast 
the potential severity of fires as they burn, or 
even before they burn. Building on recent re-
search in burn severity, FMI is working to: a) 
increase understanding of landscape controls 
such as topography and climate on burn severi-
ty; and b) produce spatial data that will help 
managers to consider burn severity in wildland 
fire decision support analyses. 
 
Along with researchers from the US Forest Ser-
vice’s (USFS) Northern Region (Zack Holden) 
and Rocky Mountain Research Station (Emily 
Heyerdahl, Missoula; Charlie Luce, Boise), and 
the University of Idaho (Penny Morgan), FMI 
recently completed an assessment of controls 
on burn severity in 2 regions of the western 
United States (Dillon et al. 2011a). This work 
found that, while climate greatly affects area 
burned by wildfire, local factors such as topog-
raphy and fine-scale interactions of topography, 
fuels, and weather may be relatively more im-
portant to how fires burn. That said, broad-
scale climate still plays an important role in 
burn severity. For example, topography and 
fuels may have less influence on burn severity 
when conditions are especially hot, dry, and 
windy (i.e., fire burns more indiscriminately un-
der more extreme conditions). 
 
FMI is now involved in a JFSP-funded effort to 
apply the concepts and methods from the Dil-
lon et al. (2011a) work and other research to 
map the potential for high severity fire across 
the western United States, excluding Alaska and 
Hawaii. This project will capitalize on satellite-

derived measurements of severity from over 
7,000 fires that burned between 1984 and 
2007, mapped by the interagency Monitoring 
Trends in Burn Severity (MTBS) project. The 
product of this work will be a set of wall-to-wall 
30-meter resolution spatial data (i.e., maps) 
depicting the potential for high-severity fire un-
der different climate and weather conditions. 
These maps will then be validated using field- 
and satellite-based measurements of severity 
from fires that burned from 2008 to 2010, and 
tested on fire incidents for their usefulness in 
wildland fire decision support. The ultimate 
goal is to make the maps available online and 
facilitate their incorporation into the decision 
support framework. 
 
FMI Lead: Greg Dillon 
Collaborators: University of Idaho, Rocky Moun-
tain Research Station, USFS Northern Region 
Project Funding Source: Joint Fire Sciences Pro-
gram, USFS 
Agency Contact: Greg Dillon (FMI) 
Status: Ongoing 
Publications:  
Dillon, G. K.; Holden, Z. A.; Morgan, P.;        

Crimmins, M. A.; Heyerdahl, E. K.; Luce, C. 
H. 2011a. Both topography and climate af-
fected forest and woodland burn severity in 
two regions of the western US, 1984 to 
2006. Ecosphere 2(12):130.  

Dillon, G.; Morgan, P.; Holden, Z. A. 2011b. 
Mapping the potential for high severity 
wildfire in the western United States. Fire 
Management Today 71(2):25–28. 
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Above: The geographic extent of our west-wide effort to map the potential for high-severity fire. The colored areas are mapping 
regions we plan to use in building predictive models and producing maps. The inset map shows an example of the spatial varia-
tion in burn severity typical within a single fire. 
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is currently engaged with the 
Umatilla National Forest (NF) in 
eastern Oregon to help them re-

fine current fire regime definitions to meet 
their management needs. 
 
In the Blue Mountains of eastern Oregon, moist 
forests composed of a mix of conifer species 
including Douglas-fir, ponderosa pine, grand fir, 
western larch, and lodgepole pine, are com-
mon. Through the interagency Fire Regime Con-
dition Class (FRCC) and Landscape Fire and Re-
source Management Planning Tools (LANDFIRE) 
projects, these types of forests have been clas-
sified into historical fire regime group (FRG) III, 
characterized historically by mixed-severity fire 
at moderate return intervals (every 35 – 200 
years). Vegetation dynamics models (reference 
condition models) for these moist forest types 
were developed for FRCC and LANDFIRE, and 
contain information about the characteris-
tic disturbance processes and percentages 
of the landscape in different structural or 
successional states during a presettlement 
reference period. Managers can pull 
“reference conditions” from these models 
that can be used to inform the planning 
and implementation of management ac-
tions. 
 
Unfortunately, the complexity and variabil-
ity of moist forests within FRG III make it 
difficult for managers to effectively use the 
fire regime information summarized in cur-
rent reference condition models. To ad-
dress this problem, the Umatilla NF, along 
with the US Forest Service (USFS) Pacific 
Northwest Region Ecology Program, has 
initiated an effort to subdivide forests in 
FRG III into subregimes: IIIA, IIIB, and IIIC. 
Ecologists and forest managers working in 

the Umatilla and other Blue Mountains national 
forests feel that moist forests include a continu-
um of historical fire return intervals, where 
some areas experienced more frequent fire 
(<50 year intervals; IIIA), some experienced in-
termediate return intervals (50 – 100 years; 
IIIB), and others experienced longer intervals 
(100 – 200 years; IIIC). Understanding which 
forest types fit into each of the subregimes, and 
where they are located on the ground, will help 
mangers to more defensibly incorporate con-
cepts of historical variation and fire ecology in-
to the planning process. 
 
The main components of this project are: 1) to 
update the Umatilla NF’s local potential vegeta-
tion GIS layer and make accurate assignments 
of fire subregimes to potential vegetation 
types; 2) to create new reference condition 
models for potential vegetation types assigned  
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Above and Left:  Discussing fire regimes in moist forests on the Umatilla National Forest, Oregon, during a September field trip. Par-

ticipants in the field trip were: Bill Aney (Fuels Specialist, USFS Pacific Northwest Region), Tom DeMeo (Ecologist, USFS Pacific North-

west Region), Greg Dillon (Spatial Fire Analyst, RMRS), Louisa Evers (Fire Ecologist, Bureau of Land Management, Oregon State Of-

fice), Emily Heyerdahl (Research Forester, RMRS), Sabine Mellmann-Brown (Area Ecologist, USFS Pacific Northwest Region), Dave 

Powell (Forest Silviculturalist, USFS Pacific Northwest Region), and Brian Spradlin (Environmental Coordinator, Umatilla National 

Forest).  

to each fire and vegetation dynamics in each 
subregime that better reflect the historical 
conditions and vegetation dynamics in each 
subregime; and 3) engage the scientific com-
munity in research to support and further re-
fine the subregime concept.  
 
Personnel on the Umatilla NF have completed 
the updated potential vegetation map and are 
currently working on fire subregime assign-
ments. In the upcoming year, FMI will facilitate 
the second task of creating new reference con-
dition models by bringing expertise in vegeta-
tion dynamics modeling to local managers and 
resource specialists with knowledge of Blue 
Mountains ecology. FMI is also playing a role in 
the third task, connecting Rocky Mountain Re-

search Station (RMRS) scientists with national 
forest managers. In 2011, the FMI project lead 
and other RMRS staff visited moist forest sites 
on the Umatilla NF along with managers and 
scientists from the Umatilla NF, USFS Pacific 
Northwest Region Fire and Aviation, USFS Pa-
cific Northwest Region Ecology Program, and 
the Oregon Bureau of Land Management State 
Office. 
 
FMI Lead: Greg Dillon 
Collaborators: Umatilla NF, USFS Region 6 Ecol-
ogy Program 
Project Funding Source: USFS  
Agency Contact: Dave Powell (Umatilla NF) 
Status: Ongoing  
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ith FMI’s expertise in geospatial anal-
yses and experience working with na-
tional-scale datasets, FMI is often 

called upon to provide national or subnational 
summaries of wildland fire information. Below 
are examples of requests to which FMI re-
sponded in 2011: 
 

The Washington Office (WO)  received a re-
quest from US Senate staff for information 
on the acres of national forest land with 
high potential for “catastrophic” wildfire. To 
answer that request, FMI summarized the 
2010 map of wildfire potential for the con-
terminous US, produced by Jim Menakis 
(formerly FMI, now WO Fire and Aviation 
Management (WO F& AM)). The wildfire 
potential map was created using outputs 
from the Large Fire Simulator computer 
model, which was developed at the Missou-
la Fire Sciences Laboratory (Missoula FSL) 
and combines fuel conditions from the 
Landscape Fire and Resource Management 
Planning Tools (LANDFIRE) project, topogra-
phy, historical wildfires, random fire starts, 
and historical weather patterns to simulate 
thousands of hypothetical fire seasons. 

 
The WO, in preparing USDA Undersecretary 
Harris Sherman for congressional testimony, 
had an urgent need for information on the 
number of fire starts that occurred on US 
Forest Service (USFS) inventoried roadless 
areas from 2001 to 2010. FMI acquired spa-
tial data on roadless areas, and worked with 
the Missoula FSL scientists to compile the 
most complete set of fire occurrence point 
data. These data were summarized nation-
ally by year, fire size, and cause and were 
provided to the WO. 

 

The managing editor of High Country News 
requested information about wildland fire 
policy and management from the National 
Interagency Fire Center (NIFC). Part of that 
request, asking for the number of acres in 
fire-dependent ecosystems on federal land 
in each of 11 western states, was directed 
to FMI. To answer the request, FMI ac-
quired and analyzed data on historical fire 
regimes produced by LANDFIRE Refresh, 
and summarized acres in each historical fire 
regime group by state and federal and non-
federal ownership.  

 
The WO State and Private Forestry Program 
contacted FMI for a conterminous US 
(CONUS) summary of acres in fire-
dependent ecosystems for a publication on 
wildland fire and the wildland urban inter-
face. FMI staff analyzed LANDFIRE Refresh 
historical fire regime group data by federal 
and nonfederal ownership for all of CONUS 
and provided tabular results to the WO. Al-
so, FMI produced CONUS map graphics of 
the historical fire regime groups, ownership, 
and various summaries of fire-dependent 
lands by state. 

 
FMI Lead: Greg Dillon 
Collaborators: LANDFIRE project, Missoula FSL 
Project Funding Source: USFS 
Agency Contact: Jim Menakis (WO F&AM), 
Frank Fay (WO F&AM) 
Status: Ongoing  
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Above: Map of LANDFIRE Refresh historic al fire regime groups for the conterminous United States, produced upon request for 
the US Forest Service Washington Office. This is an example of the types of national-scale summary products FMI is capable of 
producing on short notice.  
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EAT-FIREMON Integrated (FFI) is an inter-
agency, science-based, ecological moni-
toring software application designed pri-

marily to assist managers in meeting their mon-
itoring requirements as mandated by federal 
law. It is used by the US Forest Service (USFS), 
National Park Service (NPS), Bureau of Land 
Management (BLM), US Fish and Wildlife Ser-
vice (USFWS), Bureau of Indian Affairs (BIA), US 
Geological Survey (USGS), state and local gov-
ernments, nongovernmental organizations, and 
universities.  
 
The goal of FFI is to act as a robust ecological, 
vegetation, and fuels monitoring tool to con-
sistently describe ecological systems and moni-
tor change over time. FFI incorporates compo-
nents necessary to conduct a successful moni-
toring program, including an integral database, 
analysis and reporting tools, and modular GIS 
component. 
 
In 2011, FMI staff completed tasks in 3 areas: 
development, support, and training. FMI staff 
released a new version of FFI, which added the 
ability to easily import and export plot data. 
This allows efficient movement of data be-
tween field computers and the user’s FFI data-
base, and also eases sharing of FFI data. The 
database structure was also changed in the new 
version to allow faster data entry, editing, and 
querying. Work is underway on the next FFI re-
lease. Improvements include expanded query 
capability, customizable tree reports, and “FFI-
lite” for field computers. 
 
FFI technical support is accomplished through 
the FFI Google discussion group, email, and 
phone “help desk”. The FFI technical support 
lead in FMI recorded over 150 technical support 
contacts during 2011. 

An FMI representative led 2 classroom training 
sessions in 2011. A total of 30 participants from 
the USFS, NPS, BLM, USFWS, BIA, Virginia De-
partment of Conservation and Recreation, and 
the Tahoe Fire and Fuels Team attended. Each 
class provided a complete overview of FFI soft-
ware, giving participants enough information to 
start using FFI in their monitoring projects.  
 
FMI Lead: Duncan Lutes 
Collaborators: NPS, Systems for Environmental 
Management, Axiom IT Solutions 
Project Funding Source: NPS and USFS 
Agency Contact: Duncan Lutes (FMI) 
Status: Ongoing  
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he First Order Fire Effects Model (FOFEM) 
is a computer program that was devel-
oped to meet the needs of resource man-

agers, planners, and analysts in predicting and 
planning for fire effects. FOFEM predicts tree 
mortality from surface fire based on flame 
length or scorch height, tree species, and tree 
size. It predicts consumption of surface and 
ground fuels and the resultant fire intensity 
over time using the BurnUp model. It predicts 
emissions (and emission rate) of particulate 
matter (PM10, PM2.5), carbon monoxide, carbon 
dioxide, methane, nitrogen oxides (NOX ) and 
sulfur dioxide by flaming and smoldering com-
bustion. It predicts soil heating at a range of soil 
depths over time since ignition. 
 
In 2011, FMI worked with a contractor and the 
California Air Resources Board to provide a cus-
tom version of the application for their use and 
provided a FOFEM executable for the Inter-
agency Fuels Treatment Decision Support Sys-
tem (IFTDSS). FOFEM will be updated in the 
next version, scheduled for release in late 2012. 
Updates will be made to the tree mortality and 
duff consumption components. New logic will 
better select mortality equations and limit mor-
tality prediction to appropriate species. New 
mortality equations will be added as identified 
in a literature search. The current duff con-
sumption logic does not handle consumption of 
deep duff well. New logic will improve predic-
tion of duff consumption, emissions, and soil 
heating. 
 
FuelCalc is a tool designed to help managers 
with fuel analysis and is organized around the 3 
main fuel strata: ground fuels, surface fuels, 
and canopy fuels. Fuel load can be entered in 
FuelCalc manually or by using files exported 
from FEAT-FIREMON Integrated (FFI) software. 

Fuel load can then be manipulated through sim-
ulated treatments such as harvest, pruning, and 
prescribed fire. Outputs include canopy fuels 
(canopy bulk density, crown base height), load 
of surface and ground fuels, emissions, and fire 
behavior fuel models.  
 
A new version of FuelCalc with expanded func-
tionality and an updated user interface was un-
der development during 2011. The new version 
expands the basic functionality provide in the 
FuelCalc application that was used for canopy 
calculations in the Landscape Fire and Resource 
Management Planning Tools (LANDFIRE) pro-
ject. Release of the new version is expected in 
spring 2012. 
 
FMI provided technical support for FOFEM and 
FuelCAlc software through email and phone to 
approximately 10 users in 2011.  
 
FMI Lead: Duncan Lutes 
Collaborators: National Interagency Fuels, Fire, 
and Vegetation Technology Transfer Team, Sys-
tems for Environmental Management 
Project Funding Source: US Forest Service  
Agency Contact: Jeff Jones (WO AF&M) 
Status: Ongoing 
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anagers have been com-
ing to the Fire Effects In-
formation System (FEIS) 

for reviews of scientific knowledge 
about fire effects since 1986.  FEIS 
is an online collection of literature 
reviews on more than 1,100 spe-
cies and their relationships with 
fire. Reviews cover plants and ani-
mals throughout the United 
States, providing a wealth of infor-
mation for resource planning and 
fire management.  
 
In 2011, FEIS published 12 reviews 
covering 13 native, noninvasive 
plant and animal species and subspecies. 
(Reviews of invasive species are covered in a 
separate report.) Reviews of noninvasives cited 
a total of 2,227 references and, printed out, 
comprised 545 pages. Many of these reviews 
were rewritten from earlier versions published 
in FEIS. A review of moose originally published 
in 1991 was updated to include 67 pages of up-
to-date information. Other important reviews 
published this year included ruffed grouse, 
mountain goat, bur oak, and gray alder. 
 
Information used in FEIS reviews is stored in the 
Fire Effects Library at the Missoula Fire Sciences 
Laboratory and documented in the Citation Re-
trieval System (CRS). CRS contains more than 
60,000 citations. In 2011, FEIS staff added near-
ly 2,500 new citations to this database. 
 
FEIS presents more than 100 integrated fire 
studies online (research papers or summaries of 
research projects). Fire studies with relatively 
complete descriptions of burned and unburned 
vegetation, burning conditions, and fire behav-
ior can be valuable for managers because infor-

mation on fire effects is integrated with site, 
fire weather, and fire behavior information. 
Many such studies are not widely available. 
These studies provide information to managers 
on many species not reviewed in FEIS. In 2011, 
FEIS published 13 such fire studies.  
 
FMI Lead: Jane Kapler Smith 
Collaborators: Fuels Management Committee 
Project Funding Source: WO F&AM, Fuels Man-
agement Committee 
Agency Contact: Jane Kapler Smith (FMI) 
Status: Ongoing 
Publications: 12 reviews and 13 fire studies in 
FEIS, www.fs.fed.us/database/feis/ 
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Above: A review of moose was one of 12 native species reviews 
published in FEIS during 2011. Photo courtesy of the US Fish and 
Wildlife Service. 

http://www.fs.fed.us/database/feis/


 19 

 

 

o manage fire without introducing or in-
creasing populations of invasive plants, 
wildland managers need detailed infor-

mation about invasive species and their rela-
tionships with fire.  Literature reviews and syn-
theses are important sources of this infor-
mation.  
 
FEIS recently completed a multi-year project to 
double the information available in FEIS on in-
vasive plants in the eastern United States.  
When the project began in 2008, the system 
contained 52 species reviews of eastern inva-
sive plants covering 69 taxa. The system now 
contains 105 reviews of eastern invasive plants 
covering 139 taxa.  
 
Reviews published in FEIS for this project syn-
thesize information on the biology and ecology 
of individual plant species, especially regarding: 
 

How invasive plant species may respond 
to fire and thus influence native plant 
communities  

 
How fire, fire suppression activities, and 
fire exclusion may influence plant inva-
sions and site invasibility  

 
How invasive plants may alter fuels and 
fire regime characteristics  

 
How fire may increase invasions and in-
vasibility or be used to reduce them  

 
Knowledge gaps and limitations of exist-
ing knowledge on these topics  

 

By synthesizing information on fire and invasive 
plant species, this project helps improve the 
quality, efficiency, and cost effectiveness of fire 
and invasive species management. 
  
FMI Lead: Jane Kapler Smith 
Collaborators: Joint Fire Science Program (JFSP) 
Project Funding Source: JFSP 
Agency Contact: Jane Kapler Smith (FMI) 
Status: Completed 
Publications: See Table 1 in final report, 
www.firescience.gov/projects/08-1-2-04/
project/08-1-2-04_final_report.pdf 
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Right: Leafy spurge, one of the invasive plant reviews updated in this project.  
Photo courtesy of  the Montana Statewide Noxious Weed Awareness and Edu-
cation Program Archive, Montana State University. 

http://www.firescience.gov/projects/08-1-2-04/project/08-1-2-04_final_report.pdf
http://www.firescience.gov/projects/08-1-2-04/project/08-1-2-04_final_report.pdf
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he Landscape Fire and Resource Manage-
ment Planning Tools (LANDFIRE) project is 
a multiagency effort that applies con-

sistent methodologies and processes to create 
comprehensive spatial data and models de-
scribing vegetation and wildland fire and fuel 
characteristics across the United States. LAND-
FIRE data include all fields and layers, including 
integrated vegetation, disturbance, fuels, and 
fire regime datasets, required for spatial fire 
behavior modeling. In addition, LANDFIRE in-
cludes numerous spatial vegetation classifica-
tions based on existing and potential vegetation 
and fire regimes. 
 
The purpose of the LANDFIRE Refresh effort 
was to enhance and update the original LAND-
FIRE National Product suite, creating circa 2001 
and 2008 versions of nearly all components. 
These components sustain and extend the in-
vestment value of the original LANDFIRE Na-
tional Product suite through enhancements and 
updates to the spatial data.  
 
Specific achievements during 2011 included: 
 

Coordination and production of 20 exist-
ing vegetation and fuel products for 80 
individual map zones 

 

Coordination and production of 12 po-
tential vegetation and fire regime prod-
ucts for 80 individual map zones 

 
Development and implementation of a 
relational database that predicts chang-
es in vegetation due to natural and man-
made disturbances as well as natural 
succession to inform updated compo-
nents 

 
Improvement and maintenance of the 
Existing Vegetation Type legend and re-
lated documentation  

 
LANDFIRE data products facilitate national, re-
gional, and landscape-level fire planning activi-
ties and provide managers with the data need-
ed to plan and implement fire and land man-
agement activities using a collaborative, cross-
boundary, interagency approach.   
 
FMI Lead: Donald Long 
Collaborators: Washington Office Fire and Avia-
tion Management (WO F&AM), Department of 
Interior (DOI) 
Project Funding Source: WO F&AM, DOI 
Agency Contact: Frank Fay (WO F&AM) 
Status: Ongoing 
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LANDFIRE Refresh 2001 and 2008 Products 

Group A Group B 

Fire Behavior Fuel Model 13 (FBFM13) 

Fire Behavior Fuel Model 40 (FBFM 40) 

Canopy Bulk Density (CBD) 

Canopy Base Height (CBH) 

Forest Canopy Cover (CC) 

Forest Canopy Height (CH) 

Fuel Characteristic Classification System (FCCS) 

Existing Vegetation Type (EVT) 

Existing Vegetation Cover (EVC) 

Existing Vegetation Height (EVH) 

Biophysical Settings (BpS) 

Fire Regime Condition Class (FRCC) 

FRCC Departure Index 

Fire Regime Groups 

Mean Fire Return Interval 

Percent Low-severity Fire 

Percent Mixed-severity Fire 

Percent Replacement-severity Fire 

Fuel Loading Models (FLM) 
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he LANDFIRE project maintains and dis-
tributes geospatial and tabular data to 
various user groups on their website, 

www.landfire.gov. LANDFIRE data is used by 
federal, state, and local governments, nongov-
ernmental organizations, and universities for a 
wide variety of purposes.  
 
In 2011, the LANDFIRE project reviewed prod-
uct metadata and other methods documenta-
tion for distribution through the website and 
coordinated, developed content, and reported 
results of LANDFIRE mapping across individual 
geographic areas. 
 
The LANDFIRE project distributes data to nu-
merous individual users. An example of data 
requests to which FMI responded in 2011 in-
cluded: 
 

Fire regime and vegetation departure 
data for multiple map zones in the 
Southwest. Data to be used for conser-
vation planning. 

 
Fire regime and behavior data for multi-
ple map zones in 
the West. Data to 
be used for fire be-
havior and effects 
research. 

 
Landscape change 
data for all map 
zones in the West. 
Data to be used to 
map the distribu-
tion of potential 
forests for fire se-
verity mapping. 

Fire behavior data for map zones in the 
Southeast. Data to be used for regional 
fuel planning and prioritization. 

 
Extraction and analysis of fire probabil-
ity data for the Ninemile Creek drainage 
of western Montana. Data to be used 
for fuel treatment economic analysis.  

 
FMI Lead: Donald Long 
Collaborators: Washington Office Fire and Avia-
tion Management (WO F&AM), Department of 
Interior (DOI), The Nature Conservancy 
Project Funding Source: WO F&AM, DOI 
Agency Contact: Frank Fay (WO F&AM) 
Status: Ongoing 
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Below:  A map of LANDFIRE fire regime groups for the 
Pacific Northwest. This map is an example of the types 
of products FMI is capable of producing using LANDFIRE  
data products. 

http://www.landfire.gov
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provides technical training for fire 
professionals, and provides edu-
cational materials and training to 

agency staff and the public. Below are examples 
of training, education, and outreach conducted 
by FMI staff during 2011: 
 

The FMI Information Team traveled 
throughout the United States to provide 
technical training on fire effects to fire pro-
fessionals.  Staff led classroom training ses-
sions in Tallahassee, Florida, Missoula, Mon-
tana, and Tucson, Arizona. More than 110 
participants, including fire management of-
ficers, assistant fire management officers, 
fire bosses, and fire ecologists from across 
the United States attended. Each class dis-
cussed fire effects and invasive plants and 
provided an overview of the Fire Effects In-
formation System (FEIS) and the Wildland 
Fire in Ecosystems publication series.  

 
An FMI representative led 2 classroom 
training sessions that provided a complete 
overview of FEAT-FIREMON Integrated (FFI) 
software. One class was held in Boise, Ida-
ho, and the other in Chattanooga, Tennes-
see. A total of 30 participants from the Bu-
reau of Indian Affairs, Bureau of Land Man-
agement, National Parks Service, US Forest 
Service (USFS), US Fish and Wildlife Service, 
Virginia Department of Conservation and 
Recreation, and the Tahoe Fire and Fuels 
Team attended. Each class gave participants 
enough information to start using FFI in 
their monitoring projects. The Chattanooga 
training session was held in conjunction 
with the Southern Area Advanced Fire Acad-
emy and included a field day to teach and 
review field data collection methods. 

 

In 1999, FMI originated the FireWorks pro-
gram, a trunk and curriculum containing 40 
hands-on activities for teaching about 
wildland fire science in forests of pondero-
sa, lodgepole, and whitebark pine. Activities 
cover combustion science, fire spread, fire 
history and effects, and fire management. In 
2011, the curriculum was supplemented by 
new activities on prairie fire and fire use by 
the Blackfeet Nation. Educator workshops 
on FireWorks are offered each year, teach-
ing educators, community leaders, and 
agency communicators how to use the pro-
gram. This year, 18 educators and agency 
staff attended the 2-day FireWorks Master 
Class. 

 
The FMI internship program continues to be 
a successful partnership between research 
and management. FMI hosted a formal in-
tern from the USFS Eastern Region (Mark 
Hale) whose project is in part covered on 
page 6 of this report. In addition, FMI pro-
vided support and mentoring to a USFS Pa-
cific Northwest Region employee who is ful-
filling his university degree requirements to 
move from a fire technician role to a profes-
sional position.   

 
Working with employees on a one-to-one 
basis provides FMI staff and fire scientists 
the opportunity to learn from representa-
tives of the management community as 
much as they learn from FMI analysts and 
the interactions with the research scientists.  
This part of the program is at the heart of 
providing a bridge between managers and 
scientists.  The internship program will con-
tinue to be one of FMI’s priorities in 2012.   
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Right: Participates in the FireWorks Master Class . 
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Above: Students during the FFI training ses-
sion in Chattanooga, Tennessee. 

Left: A model of the fire carrier used by 
he Blackfeet to carry  live coals from 
one camp to the next. It is made of 
bison horn and coated with clay and 
fuels are placed inside. The fire carrier 
and other materials and activities  spe-
cific to the Blackfeet Nation were added 
to the FireWorks curriculum in 2011. 
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Flagstaff, Arizona 
Fort Collins, Colorado 

Boise, Idaho 
Moscow, Idaho 

Bozeman, Montana 
Missoula, Montana 

Reno, Nevada 
Albuquerque, New Mexico 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, age, disability, and where appli-
cable, sex, marital status, familial status, parental status, religion, sexual orientation, 
genetic information, political beliefs, reprisal, or because all or part of an individual’s 
income is derived from any public assistance program. (Not all prohibited bases apply to 
all programs.) Persons with disabilities who require alternative means for communica-
tion of program information (Braille, large print, audiotape, etc.) should contact USDA’s 
TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of discrimination, 
write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Wash-
ington, DC 20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is 
an equal opportunity provider and employer. 

The Rocky Mountain Research Station develops scientific information  and technology 
to improve management, protection, and use of the forests and rangelands. Research is 
designed to meet the needs of the National Forest managers, Federal and State agen-
cies, public and private organizations, academic institutions, industry, and individuals. 
Studies accelerate solutions to problems involving ecosystems, range, forests, water, 
recreation, fire, resource inventory, land reclamation,  community sustainability, forest 
engineering technology, multiple use economics, wildlife and fish habitat, and forest 
insects and diseases. Studies are conducted cooperatively, and applications may be 
found worldwide. 
 

Station Headquarters 
Rocky Mountain Research Station 

240 W Prospect Road 
Fort Collins, CO 80526 

(970) 498-1100 
 

Research Locations 



   

 

 

Contact us: 
Fire Modeling Institute 

Missoula Fire Sciences Laboratory 

Rocky Mountain Research Station 

USDA Forest Serivce 

5775 US Highway 10 West 

Missoula,, MT 59808-9361 

 

(406) 829-6894, fax (406) 328-4877 

fmi@fs.fed.us 

http://www.fs.fed.us/fmi 
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