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Lesson overview: In this activity, students 
study the history of a real wildland fire, the 
Lolo Peak Fire of 2017 in western Montana. 
They read excerpts from an official planning 
document to learn how fire managers 
predicted fire spread. Then they use weather 
data to make their own predictions of fire 
spread. Finally, they synthesize day-by-day 
reports from the official records of the 
Incident Command (IC) Team and other 
sources to create “Weather Channel”-type 
video reports on the fire’s progress for a 
national audience. In the closing section of 
the activity, students review the IC Team’s 
use of models and discuss a map of fire 
severity in the burned area. 

NOTE TO TEACHER: A simpler version of this lesson is available in the Middle School 
curriculum, Activity M08. It replaces the initial technical reading with a PowerPoint 
presentation and has students create a radio podcast rather than a video production.  

Lesson Goals: Increase students’ understanding  

• of the interactions of weather, topography, and fuels as they influence fire behavior 

• of the ways in which fire managers use data, modeling, and experience to manage a 
wildland fire. 

Objectives: Given a variety of weather data, maps, news articles, and reports from an Incident 
Command Team, students can 

• predict times when a wildland fire is likely to spread rapidly and times when it will 
spread little if at all 

• synthesize information on a wildland fire into a video report for a national audience 

 

10. Fire weather, fuels, and topography: 
Modeling for management on a real fire 

 

Subjects: Science, Mathematics, Geography, 
Reading, Speaking and Listening  

Duration: Homework and 2-3 class periods  

Group size: small groups 

Setting: Classroom 

Vocabulary: basal area, contained (status of 
fire), Incident Command (IC) Team*, mop-up, 
suppression repair, synthesize 
    

*Many of these terms and other technical 
terms about fire management are defined in 
the Glossary of Wildland Fire Terminology 
(https://www.nwcg.gov/glossary/a-z). 

https://www.nwcg.gov/glossary/a-z
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Standards:   9th 10th 11th 12th 
 CCSS Reading Informational Texts 1, 2, 4, 10 1, 2, 4, 10 
  Writing 2, 4, 6, 7, 10 2, 4, 6, 7, 10 
  Speaking/Listening 1, 2, 4, 6 1, 2, 4, 6 
 Reading Standards Science/Tech 1, 2, 3, 4, 7, 10 
 Writing Standards Science/Tech 1, 4, 6, 7, 10 
NGSS Earth’s Systems ESS2.D 

Earth and Human Activity 
ESS2.D, ESS3.A, ESS3.B, ESS3.C, 

ESS3.D, ETS1.B 
EEEGL Strand 1 A, C, E, F, G 

 

Teacher background: From activities in Units II and III, students have gained a theoretical 
understanding of combustion and wildland fire behavior. In this activity, they apply their 
understanding to a real - and very complex – wildland fire, the Lolo Peak Fire of 2017 in western 
Montana. The fire began with a lightning strike on July 15, 2017, and was contained 87 days 
later, in early October. It burned more than 53,000 acres and cost approximately 48 million 
dollars. One firefighter died on the fire when he was struck by a falling tree. Two homes were 
burned. A major highway was closed for several days, and hundreds of residents were 
evacuated – some of them more than once. The fire generated considerable controversy – 
which is not covered in this lesson but is included in Activity H22. 

A tremendous amount of information is available about the Lolo Peak Fire. You could use this 
activity as the basis for a research project and have students locate their own information and 
evaluate its quality, but that would be very time consuming. (If you really want to do that, you 
can use the original files in the zipped file OriginalReadingsAndDataForTeachers.) To help meet 
the objectives of the activity in a short time, we have selected a subset of the information 
available and packaged it in 6 Fire Reporting Packets, which students use to report on the fire 
at 6 different times while it was burning. The packets are available in the trunk or 
downloadable from the folder FireReportingPackets. Each packet contains information on a 
specific time period, so the name of each packet includes the starting date of the period in 
yymmdd format. Information in the packets includes: 

• Statistics: Daily reports of fire size, number of personnel on the fire, and estimated cost. 

• Narratives: Excerpts from the official record of the fire as published on “Inciweb” 
(https://inciweb.nwcg.gov/). Inciweb is the official database for reporting on national 
emergencies such as fires, floods, and hurricanes. Each emergency is managed by an 
Incident Command (IC) Team, whose members have extensive training and experience 
and have worked together in emergency management for many years.  

• Articles from two local newspapers, the Missoulian and the Ravalli Republic. We 
selected news reports and guest editorials from scientists and other experts. We did not 
include letters to the editor, but some of these are included in Activity H22.  

• Graphics, including photos and maps that show the growth of the fire.  

https://inciweb.nwcg.gov/
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The activity begins with a review of the Fire Environment Triangle, which was introduced in 
Activity H08 (the “Matchstick Forest” activity), and with viewing of a 3:12-minute video created 
by the IC Team to describe their strategy for managing the fire. Then students read the 
“Decision Summary” (provided at the end of this lesson, in the “Fire Reporting Packets” in the 
trunk, and available in 170804_LoloPeakFireDecisionSummary.pdf). This is a 6-page document 
excerpted from the official 48-page plan for managing the fire. We recommend assigning the 
reading as homework before the next steps. From this Fire Decision Summary, students learn 
how the IC team applied concepts from the Fire Environment Triangle in their plan.  

After reading the Fire Decision Summary, students work in 6 teams to predict fire spread. They 
analyze weather records to identify times when the fire might be expected to spread rapidly 
and times when it might stop spreading. They use weather data from the National Weather 
Service station at the Missoula airport (10 to 15 miles from the fire). For this lesson, rather than 
provide data on all variables measured, we extracted the hourly data for just 8 variables related 
to fire behavior. You’ll need to project the data from FireWeatherTimelines.jpg and also 
provide a copy for each of the 6 student teams. (Either provide digital access or provide paper 
copies printed from FireWeatherTimelines_LedgerSize.pdf; 6 copies are in the trunk.) 

Atmospheric inversions influenced the behavior of the Lolo Peak Fire and caused poor air 
quality throughout the region during the summer of 2017. The relationship between fire and air 
quality is addressed in Activity H11, so it is not given much attention in this lesson .  

For Assessment of this activity, each student team presents a 3.5-minute “Weather Channel” 
video report on the progress of the fire during 1 of 6 time periods. (The Weather Channel - 
https://weather.com/ - often broadcasts features about weather-driven events that have a 
broader focus than weather alone.) The information needed for student reports is contained in 
the Fire Reporting Packets described above. Student reports must describe the fire’s growth 
during that specific time period. As the reports are given, students can compare their 
predictions of fire behavior to what actually occurred. 

At the end of the activity, students discuss the accuracy of their predictions, view a 2:58-minute 
video about the use of modeling to predict fire behavior, and discuss the severity of the fire. 

If you are interested in exploring the history of other wildland fires or the current status of fires 
throughout the United States, consult some of these websites: 

https://inciweb.nwcg.gov/ Information on the size, status, and other features of current fires 
throughout the United States 

https://www.nifc.gov/fireInf
o/fireInfo_main.html 

National Interagency Fire Center – coordination and information for 
wildland fire programs nation-wide 

https://gacc.nifc.gov/ Geographic Area Coordination Center – a portal for each major 
geographic region in the United States.  

 
 

https://weather.com/
https://inciweb.nwcg.gov/
https://www.nifc.gov/fireInfo/fireInfo_main.html
https://www.nifc.gov/fireInfo/fireInfo_main.html
https://gacc.nifc.gov/
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Materials/Preparation: 

1. Decide how to make the technical reading about planning for management of the fire 
(170804_LoloPeakFireDecisionSummary.pdf) available to students – from copies in the 
trunk? from copies that you print? from an electronic source?  

2. Find the packets of information for student reports in the folder entitled 
FireReportingPackets. A printed copy of each packet is in the trunk, and the contents of the 
packets is described in Teacher Background above. There are 6 packets, one for each time 
period to be covered by a student report. Each packet is identified by the starting date of 
the reporting period, expressed in yymmdd format. Provide each team with either a printed 
copy or digital access to the packet they need.  

3. Find the 6 ledger-size printouts of fire weather 
data (FireWeatherTimelines_LedgerSize.pdf1) 
in the trunk or print them yourself or provide 
digital access to FireWeatherTimelines.jpg. In 
addition, project the poster-size copy of this file 
in your classroom 2. 

4. Decide whether or not to use a student host for the Weather Channel reports. If you decide 
to do this, explain to the student that he or she only needs to give a very short introduction 
of each presentation, and he or she should also be on one of the 6 reporting teams. 

5. Decide on the format to be used for student reports and set up 
the technology needed: a live presentation with graphics? a 
video-recorded presentation? other? 

6. Display in the classroom:  

• Fire Environment Triangle poster 
(FireEnvironmentTrianglePoster.pdf).  

• The empty graph where students will record daily growth of the fire 
(FireSizeAndGrowthTimeline_EmptyChart.pdf). Since 
students will need to record data on this graph, either use 
the laminated poster or project it on a whiteboard. If 
possible, place it to the right of your display of 
FireWeatherTimelines.jpg.   

7. Have dry-erase markers and clean-up materials on hand. 

 
1 This document is designed for 11 X 17” (ledger size) paper. However, if that size of paper is not available, it will 
print OK on two pages of 8.5 X 11” paper. 

2 If you want students to use the original data, it is all available in the zipped folder 
OriginalReadingsAndDataForTeachers. 
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8. Access online and prepare to show (at the start of the activity) the 3:12-minute video “Lolo 
Peak Fire Strategy and Tactics”: 
https://www.youtube.com/watch?v=4CCHIzM5Tzk&feature=youtu.be  

9. Access online and prepare to show (at the end of the activity) the 2:58-minute video “Fire 
Science on the Lolo Peak Fire”: 
https://www.youtube.com/watch?v=Cxr2rq4dCy4&feature=youtu.be  

10. Find the digital fire severity map (FireAbovegroundSeverityPoster.pdf) to project at the end 
of the activity. 

11. Print 1 copy/student: Handout H10-1. Report to the nation about the Lolo Peak Fire 

 

Procedure: 

Day 1 - Introduce the activity and assign reading  

1. Refer to the Fire Environment Triangle poster (FireEnvironmentTrianglePoster.pdf). 
Explain: We’ve studied the theory of combustion and fire spread. Now we will apply this 
knowledge to a real wildland fire, the Lolo Peak Fire, which occurred in western Montana in 
the summer of 2017. Lightning started the fire on July 15. Toward the end of July, a team of 
15 fire experts studied the fire behavior, weather forecasts, historical weather records, and 
historical fire records for that geographic area. They talked to local fire specialists, 
managers, and scientists. They ran mathematical models of weather and fire behavior. They 
studied the ways in which fire could spread across that specific landscape. In less than 2 
weeks, they published a 48-page report that described what the fire was likely to do and 
explained how it could be managed. The report guided decisions for the next 2 months by 
members of Incident Command (“IC”) teams, but specific plans were developed day by day. 
An IC team is a group of national experts that handle large, dangerous emergency events.  

2. View the 3:12-minute video “Lolo Peak Fire Strategy and Tactics” 
(https://www.youtube.com/watch?v=4CCHIzM5Tzk&feature=youtu.be), which shows one 
of the IC Team leaders describing the management strategy. 

 

3. Hand out the Decision Summary document 
(shown at the end of this lesson, available from 
170804_LoloPeakFireDecisionSummary.pdf) or 
make it available electronically to all students. 
Explain: Before our next class session, read this 
document - August 4, 2017: A Plan for the Lolo 
Peak Fire - which was extracted from the IC 
Team’s 48-page report. Pay attention to ways in 
which the three parts of the Fire Environment 
Triangle – fuels, weather, and topography – 
interact and how they influence the strategy for 

Beginning of Fire Decision Summary 

https://www.youtube.com/watch?v=4CCHIzM5Tzk&feature=youtu.be
https://www.youtube.com/watch?v=Cxr2rq4dCy4&feature=youtu.be
https://www.youtube.com/watch?v=4CCHIzM5Tzk&feature=youtu.be
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managing the fire safely. Pay special attention to the information written in italics. You will 
need that knowledge for the next class session.  

DAY 2 – Use what we know to predict fire behavior: 

4. Ask students to describe some of the main points in the Decision Summary reading, 
especially what combinations of fuels, weather, and topography are expected to cause 
rapid fire spread. Any questions? Discuss. Then explain: We’re going to work in teams to:  

• First, use our knowledge and weather data from the Lolo Peak Fire to make predictions 
about when the fire was likely to grow rapidly and when it was likely to stop growing. 
These will be our hypotheses, and we’ll find out how accurate they are later on. 

• Second, use fire records, reports from the Incident Command teams (“IC reports”), news 
articles, photos, and maps to report on the fire’s growth and management from the 
time it started (July 15, 2017) until it was declared contained (October 9, 2017). 
“Contained” means that a fire is fully surrounded by control lines and other features 
that can be reasonably expected to stop its spread. 

5. Set up 6 student teams. 

6. Project FireWeatherTimelines.jpg and give each team digital access to - or a printout of – 
the same data. (It is in the trunk, and you can print it from 
FireWeatherTimelines_LedgerSize.pdf). Explain: These graphs show some of the weather 
data recorded during the fire. They show only a fraction of the data available, but the 8 
variables shown here have a critical influence on fire spread. In your teams, discuss the 
weather patterns shown here and then hypothesize: 

• What day or group 
of days you expect 
the greatest fire 
growth. 

• What day or group 
of days you expect 
the fire to die down 
and stop spreading 
significantly. 

At the end of 5-10 
minutes, be prepared to 
record your hypotheses 
on the board. Students 
probably won’t have much trouble finding the time when the fire died down: It is associated 
with the cooler temperatures, higher humidities, and precipitation that occurred in early 
September. Students may find it much harder to guess at day(s) of large fire growth. If you 
want to offer hints, have them think about the ALIGNMENT of strong winds with east-west 
drainages that was referred to, and italicized, in the Decision Summary. The most useful 
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information on the weather charts is in the 2 graphs of wind speed associated with wind 
direction. As suggested in the Decision Summary, when strong westerly winds persist for a 
long time, rapid fire spread can be expected in the east-west-oriented drainages.  

7. While students are discussing, copy this table on the board: 

Team Hypothesized important fire dates 

Day(s) with greatest fire growth Day(s) when fire is about done 
spreading 

1   

2   

3   

4   

5   

6   

8. After 5-10 minutes, have each team report their hypotheses and explain their reasoning. 
Write the hypotheses on the board. Explain: We’ll revisit your hypotheses after we’ve 
learned more about the fire. 

DAY 2-3 - Assessment:  

1. Explain:  

• The Weather Channel, a national TV network centered in Atlanta, Georgia, has heard 
that there’s a wildfire brewing in western Montana – the Lolo Peak Fire – that could be 
of national interest. They’ve invited our class to report on this fire in a series of Saturday 
night broadcasts. We’re going to respond to their invitation by working in teams to 
produce broadcasts for 6 different time periods during the fire.  

• Your team’s broadcast must be 3.5 
minutes long and must include 
information on the fire’s growth. During 
your broadcast, be sure to graph the fire’s 
growth each day on the “empty chart” 
displayed in the classroom 
(FireSizeAndGrowthTimeline_EmptyChart.pdf). Use a horizontal bar for each day, like 
the ones used in the graphs of weather data in FireWeatherTimelines.jpg. Also graph 
the fire’s total size each for each day using a line. Other than that, it’s up to your team 
to select information and pull it together – synthesize it - for your audience. Include 
important facts, maps, pictures, graphs, videos, a human-interest angle, current 
controversy, and/or anything else that will help the Weather Channel’s national 
audience understand the importance of the Lolo Peak Fire.  

Top of “empty chart” where students record 
fire growth during each time period. 
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• You do not have to do the detective work for this report. That might be fun, but you’d 
have to sift through hundreds of websites and news articles to do it, and you don’t have 
the time. Instead, your team has access to a Fire Reporting Packet for your time period, 
which contains everything you need.  

• Explain the role of the student/Weather Channel host if you plan to use one. 

2. Give each student or team a copy of Handout 
H10-1: Report to the nation about the Lolo 
Peak Fire. Assign a time period to each team 
from this table: 

3. Have students read the handout. Answer 
questions and explain when reports will be 
presented. We suggest you give them no more 
than 1 class period to prepare. That’s journalism!  

4. Give each team the Fire Reporting Packet that they 
need. 

5. As students prepare and rehearse, work with each 
team to make sure they can confidently graph the 
fire’s growth and its total size on each day of their 
reporting period. The final graph should look 
something like this:  

(It is also available in 
FireSizeAndGrowthTimeline_CompletedChart.pdf.) 
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 Evaluation: Evaluate each “Weather Channel Report” as follows: 
 

Excellent Good Poor 
• Reported fire’s growth and 

connected it to weather, 
topography, and/or fuels 

• Reported additional facts 
about fire to illustrate 
main points 

• Contained technical 
material at level 
appropriate for national 
audience (which has little 
understanding of wildland 
fire) 

• Contained engaging 
human-interest touch 

• Clearly explained national 
significance of fire - why it 
is important, unique, an 
example, etc. 

• Reported fire’s growth 
• Reported on weather, 

topography, and/or fuels 
• Reported additional facts 

about fire to illustrate 
main points 

• Contained too much or 
too little technical 
information for audience 

• Contained human-interest 
touch 

• Referred to national 
significance of fire - why it 
is important, unique, an 
example, etc. 

 

• Did not report fire’s 
growth 

• Did not describe fire 
weather, topography, or 
fuels 

• Included few additional 
facts about fire 

• Contained too much or 
too little technical 
information for 
audience 

• Did not contain human-
interest touch 

• Did not give information 
on national significance 
of fire 

 
Closure:  

1. The “empty chart” display, which students filled in for their reports, should look a lot like 
the one shown in Step 5 above (FireSizeAndGrowthTimeline_CompletedChart.pdf). You 
can project it, if you like.  

2. Explain/ask: Let’s compare our hypotheses to the actual fire growth data. How well did we 
predict fire behavior from fire weather data? Discussion. 

3. Ask: How severe do you think this fire was? Did it kill most of the trees inside the fire 
perimeter? Discussion. 
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4. Project the map of fire severity that was made after the fire 
(FireAbovegroundSeverityPoster.pdf). Use the information on the left side of the poster to 
explain basal area, the metric used to indicate aboveground fire severity. Ask: How well 
does this map match your expectations? How well does it match the news coverage about 
the fire? Discussion. People are usually surprised to learn that most wildland fires produce a 
mosaic of severities. Much of the area inside a fire’s perimeter may be unburned or show 
less than 25% tree mortality. News media tend to cover a fire only when it does something 
spectacular, like the Lolo Peak Fire’s huge run that occurred on August 18-19. 

5. Explain: We found it pretty challenging to predict fire behavior. IC teams use complex 
models so they can understand the interactions of fuels, weather, and topography, and 
then predict fire behavior so they can manage a fire safely and effectively. Let’s listen to one 
of the fire analysts on the Lolo Peak IC team describe the modeling that we read about at 
the start of the activity: 

6. Show the 2:58-minute video “Fire Science on the Lolo Peak Fire”: 
https://www.youtube.com/watch?v=Cxr2rq4dCy4&feature=youtu.be 

  

https://www.youtube.com/watch?v=Cxr2rq4dCy4&feature=youtu.be
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Handout H10-1: Report to the nation about the Lolo Peak Fire 
   

You are on a photojournalism production team. Your 
team is scheduled to give a report on the national 
Weather Channel about the Lolo Peak Fire at the end of 
one of these time periods. Circle the time period assigned 
to you. 
    

Your team’s Fire Reporting Packet contains all of the information you need 3: 

• Statistics contains daily reports of the fire’s growth and size, the number of personnel 
on the fire (if reported), and the current cost estimate (if reported).  

• Narrative contains excerpts from the IC Team’s narrative report for each day.  

• Articles contains one or more newspaper articles about the fire and related issues 

• Graphics contains several photos of the fire from that time period and a map that shows 
fire growth. The introductory slide describes how to find additional graphics. 

If you find a term that you do not understand, look it up. You may find it in the official glossary 
of the National Wildfire Coordinating Group (https://www.nwcg.gov/glossary/a-z).  
    

These are requirements for your report: 

• Graph the fire’s daily growth on the empty chart displayed in the classroom. 

• Make your report exactly 3.5 minutes long, give or take 15 seconds. If you make it 
longer or shorter, you will mess up the Weather Channel’s daily programming. 

• Report the fire’s growth (or lack of growth). Explain in terms of weather, fuel, and/or 
topography – the 3 sides of the Fire Environment Triangle. Use the map at the end of 
your Fire Reporting Packet. 

• Use additional facts about the fire and photos from your packet to illustrate your points. 

• Keep the level of technical information appropriate for your audience. Don’t assume 
that they know anything about fire other than – maybe – what was in a presentation 
from a previous team. Avoid using jargon and acronyms.  

• Engage your audience with a human-interest touch – something about the real people 
who are affected by the fire or trying to manage it and stay safe. 

• Show or explain the national significance of this fire – perhaps why it is especially 
interesting or unique, or perhaps why it is an example of a crisis occurring throughout 
the region. 

 
3 The materials may be in computer files with names that begin with Narrative, Statistics, Graphics, and Articles… 
and end with the range of dates included. 

Team Time period (2017)
1 July 15 through July 29
2 July 30 through August 12
3 August 13 through August 19
4 August 20 through August 26
5 August 27 through September 9
6 September 10 through October 9

https://www.nwcg.gov/glossary/a-z
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August 4, 2017: A Plan for the Lolo Peak Fire 
By Jane Kapler Smith. This report is summarized from the Incident Decision published on August 4, 2017, provided 
by LaWen Hollingsworth, USDA Forest Service, Rocky Mountain Research Station. The Decision documented the 
analysis of fire weather, topography, and fuels that was used to develop plans for managing the fire from July 29 
through mid-August. After this Decision was made, plans for managing the fire were adjusted day by day.  

Situation When the Fire Started 
The Lolo Peak Fire started on July 15, 2017, at the 
southern end of the Lolo National Forest, which is in 
western Montana. The fire was started by lightning when 
a thunderstorm moved through the northern Rocky 
Mountains. There were 68 new fires in the Northern 
Rockies Geographic Area on that date, totaling 2,105 
acres. Eight of these fires were on the Lolo National 
Forest. From Jan. 1 to July 15, 2017, there had already 

been 880 fires in this Geographic Area started by 
humans (29,414 acres) and 400 fires started by 
lightning (32,654 acres). The Lolo National Forest had 
already had 7 fires from Jan. 1 to July 15, which had 
burned 4,514 acres. • 

The Lolo Peak Fire originated between Lolo Peak and 
the South Fork of Lolo Creek at 6,600 ft elevation. The 
fire was on a west-facing slope dominated by 
subalpine firs, with many whitebark pine snags. The 
fire originated in the Selway-Bitterroot Wilderness, 
approximately 0.5 mile south of the wilderness 

 
• Information on regional situation provided by Faith Ann Heinsch, Rocky Mountain Research Station Fire Science 
Lab, March 7, 2018. 

Above: Looking west into Bitterroot Mountains. Lightning symbol 
shows where fire originated, behind Lolo Peak. Right: 
Topographic map of fire area. Lightning symbol shows fire origin. 
Note east-west orientation of Highway 12 and north-south 
orientation of Highway 93 (just off right edge of map). 

On July 15, 2017, the Northern Rockies 
Geographic Area had 68 new fires. 

 

 

 

 

170804_LoloPeakFireDecisionSummary.pdf 
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boundary. Lolo Peak is in the northern part of the Bitterroot Mountains, which is a steep, 
craggy range with many prominent rocky ridges.  

Weather Outlook for next 1-2 weeks (starting August 4) 
Both the 6-10 day and 8-14 day weather forecasts show a high probability of above normal 
temperatures over the fire area. The 6-10 day forecast shows below-normal precipitation. 
Chances of precipitation move back to normal (average) in the 8-14 day forecast.  

Critical Fire Weather Patterns 
In mid to late summer, movement of dense, 
cold, high-altitude air across the northwestern 
United States usually causes turbulent weather 
and dry thunderstorms in the northern Rocky 
Mountains. Analysis of data from the past 117 
years shows that the first of these “dry cold 
fronts” is likely to arrive during the third week 
of August. Dry cold fronts can significantly 
affect fire growth. They cause increased rates of 
spread and mid- to long-range spotting. 
Outflow winds created by thunderstorms can 
spread spot fires in all directions. 

Fuels 
Fuel composition strongly affected behavior of the 
Lolo Peak Fire so far (through Aug. 4). Most of the 
area is covered by these 3 types of forest: 

• From the valley floor up to approximately 5000’ 
elevation, ponderosa pine dominates the 
overstory. On north- and east-facing slopes in 
these forests, ponderosa pine stands are dense 
and contain many fir trees because no fires 
have occurred in the past 100 years. On south- 
and west-facing slopes, ponderosa pine stands 
are typically more open and have a grassy 
understory.  
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Fuels in ponderosa pine stand. USDA Forest 
Service photo by LaWen Hollingsworth. 
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• From 5000-7500’ elevation, the forest is 
dominated by a mixture of conifer species. 
These stands have heavy loads of dead and 
down fuels, because many mature trees have 
been killed by pathogens. The species in these 
stands include lodgepole pine, subalpine fir, 
grand fir, Douglas-fir, and western larch. During 
the last two weeks of July, the fire was most 
active in this fuel type. During the nighttime 
hours, a “thermal belt” of warm air has tended 
to stay in place in this elevation band. Because 
of the thermal belt, the fire has shown slow but 
consistent growth through the nighttime, and 
fuels have stayed very dry rather than 
recovering some moisture from the higher 
humidity in cool nighttime air. 

• Above 7500’ elevation, the forest is primarily 
dominated by subalpine firs of all ages and 
sizes, intermixed with whitebark pine snags. 
There are also extensive stands of alpine larch. 
Near the ridge tops, bands of forest are 
interspersed with bands of rock and meadow.  

Fuels at all elevations are critically dry, as defined 
by local fire personnel. Thermal belts are likely to 
persist and continue to keep nighttime humidities 
low and fuels very dry.   

Fire Behavior Expected in Fuel Types and Potential Management Actions 
In the low-elevation ponderosa pine forests, fire managers will use burnouts to create a buffer 
between the fire and control lines. They will use nighttime ignitions to keep fire intensities low. 
This will limit mortality of ponderosa pines in larger size classes (about 10 inches or more in 
diameter). Mortality of other conifer species will be greater than that of ponderosa pine.  

In middle-elevation lodgepole pine forests, stand-replacing fire is likely because this species and 
associated firs have little resistance to heating and tend to grow in dense stands. Lodgepole 
pine stands already contain many large patches of dead trees killed by mountain pine beetles. 
On north-facing slopes where the forest is dominated by western larch, fire is expected to be 
less intense and less likely to burn continuously through crowns. 

Forests at high elevations, comprised of subalpine firs and whitebark pine snags, are susceptible 
to the strong winds that flow along ridge tops. In many locations, a wide buffer of rock lies 
between the high-elevation forest and the ridge top, so surface fires are unlikely to spread  

Fuels in lodgepole pine/mixed conifer stand. 
USDA Forest Service photo by LaWen 
Hollingsworth. 

Forests at high elevations contain large numbers of 
dead, standing whitebark pines (“snags”). USDA 
Forest Service photo by LaWen Hollingsworth. 
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across ridges. However, subalpine firs, once ignited, are likely to torch rapidly and shower 
thousands of firebrands downwind, igniting spot fires.  

Fire Weather and Topography 
The major factors that have influenced the fire’s growth to date (August 4) have been: 

• The atmosphere was quite dry during much of July and early August, and occasionally the 
atmosphere was also quite turbulent. This allowed for rapid fire growth and promoted long-
range spotting even when there was little wind.  

• Forests consist largely of old, decadent conifer 
stands that have not burned in more than a 
century. These stands are often dense, and fuel 
loads are heavy.  

• Rapid fire runs have occurred in drainages that 
align with prevailing winds. This alignment 
increases fire's rate of spread and may promote 
crown fire in some vegetation types.  

• The fire has been most active between 5000’ 
and 7500’ elevation, where strong thermal belts 
prevent nighttime temperatures from cooling 
off and keep nighttime humidities from rising, so 
fuels do not recover moisture overnight.  

 

 

Arrows show where prevailing winds align 
with drainages. Arrows point downwind and 
downhill. 

Looking west into the Bitterroot Mountains. Colors show three important forest/fuel types in 
the area of the Lolo Peak Fire. Red lines indicate areas at low elevations that were burned out 
by fire crews at night to keep fires at low severity and limit mortality of ponderosa pines. 
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Model runs indicate that these influences on fire growth will probably continue. Moistures of 
both live and dead fuels are critically low as we enter the month of August, which is the 
historical peak of the fire season in the northern Rocky Mountains.  

Use of Fire Spread Probability Model 
The Fire Spread Probability model (FSPro) helps managers establish priorities for fire 
management. FSPro is based on analyses of historical climate data and weather forecasts for a 
specific area, current fire growth, and past experience – especially experience of large fire 
growth in the area. FSPro compiles a variety of scenarios and then models fire growth for 
thousands of possible combinations of conditions. Using FSPro, we identified the probability of 
specific fire spread patterns, and also the likelihood of rare events that could have important 
consequences, from July 29 to the current date - August 4, 2017. The map on the next page shows 
the results•, based on analysis of the fire’s previous growth, weather, and previous experience in the 
northern Rocky Mountains.  

  

 
• The following assumptions and caveats were applied: The model runs did not include suppression actions. We used 
Highway 93 as a barrier to fire spread. We altered fuels based on results of on-the-ground measurements. We used 
the “Scott and Reinhardt” approach to modeling crown fire. We did not include extreme wind events, because this 
was done in separate analyses.  

Wind speed and direction, modeled from observations on the afternoon of July 20, 2017, are overlaid on the 
topography. This view looks west into the Bitterroot Mountains. While fires usually tend to spread uphill, the 
alignment of westerly winds with east-west drainages could favor fire spread downstream in the Lolo Creek 
drainage (along Highway 12) and downhill from the ridge tops (toward Highway 93).  

Wind speed: 
 34-42 mph 
 25-34 mph 

17-25 mph 
8-17 mph 
0-8 mph 
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FSPro model results 
helped us identify criteria 
for days when the fire 
could grow rapidly in 
future weeks. A 
combination of three or 
more of the following 
conditions sets the stage 
for a day of large fire 
growth: 

1. Sunny skies (intense 
solar radiation) 
2. Temperature > 85° F 
3. Relative humidity < 20% 
4. Very dry and sometimes 
turbulent atmosphere 
5. Wind speeds > 10 mph 
(measured 20 ft above the 
ground) 
 
 
 
 
Conclusions 
Fuels are extremely dry 
for the last week in July; 
such dry burning 

conditions usually don’t occur until late August. Model results suggest a high probability that 
the fire will become established in the Lolo Creek drainage and move to the east and northeast 
towards developed areas along Highway 12 and the town of Lolo. Once the fire is established in 
the Lolo Creek drainage, alignment of the drainage with the prevailing westerly winds will tend 
to increase rates of spread and push the fire eastward more rapidly. Additional spread to the 
south (further into the Selway-Bitterroot Wilderness) and west is also likely.  

As of this time, the fire has not become established east of the Bitterroot Divide. Discontinuous 
fuels along the crest of the Bitterroot Mountains may prevent this. However, the high-elevation 
forests have abundant subalpine fir trees, which produce massive quantities of firebrands when 
they ignite. A significant wind event or outflows from thunderstorms could cause the fire to 
crown in subalpine fir forest, then spot over the Divide and become established on the eastern 
side of the Bitterroot range, in the main Bitterroot River drainage and the Highway 93 corridor.  

Red outline at the center of the map shows fire perimeter on July 29, 2017. 
Colored areas show probabilities of fire spread from that date to August 4. 
These results were calculated from thousands of iterations of the FSPro 
model. As conditions change and new forecasts are obtained, fire managers 
will develop new FSPro model runs to help them plan the location of control 
lines, use of retardant and water drops, and timing of burnouts. Model runs 
will also help managers anticipate days of large fire growth – when 
evacuations and removal of crews and equipment might be needed.  


