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Why are wildfires in California getting 
bigger over time?

Middle School   •   Discipline: ES   •   Time: One 50-minute class periods

Lesson Level Performance Expectation:
Analyze and interpret intentional burns, wildfires, and weather data to identify patterns and cause-
and-effect relationships to construct an explanation of why 14 of the 20 largest California wildfires 
since 1932 happened in the 2010s or 2020s.

What Students Will Figure Out 
• Intentional burns, also known as prescribed burns or controlled burns, refer to the controlled application of fire by a 

team of fire experts under specified weather conditions to restore health to ecosystems that depend on fire.
• Intentional burns have been used by Indigenous peoples for millennia to reduce the risk of catastrophic wildfires and 

for agricultural purposes.
• Intentional burns can lead to fewer extreme wildfires because they reduce the amount of fuel for a fire. Intentional burns 

eliminate dead leaves, tree limbs, and other debris that can become wildfire fuel.
• Higher temperatures and droughts in California are increasing the availability of dry plants that are fuel for wildfires.

This is part of why the number of large wildfires in the state has increased over time.
• A reduced number of acres burned in intentional burns have also played a role in the increased number of wildfires 

in California.

Lesson Snapshot:
Middle school students, as scientists, analyze and interpret intentional burns, wildfires, and weather data to answer the fol-
lowing driving question: Why are wildfires in California getting bigger over time? Students are introduced to data that show 
that 14 of the 20 largest California wildfires since 1932 happened in the 2010s or 2020s. Students consider what they know 
about fires and watch a demonstration in which they identify that fires need a substance to burn. With this understanding 
in mind, students analyze and interpret data about California and Florida and watch the Our Beautiful Planet: Fire on the 
Mountain film to construct an explanation of why so many large wildfires in California occurred during the 2010s and 2020s.
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Phenomenon: 
14 of the 20 largest California 
wildfires since 1932 happened in 
the 2010s or 2020s.

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

Analyzing and Interpreting Data
• Analyze and interpret data to determine 

similarities and differences in findings.
Constructing Explanations 
• Apply scientific ideas, principles, and/or 

evidence to construct, revise, and/or use 
an explanation for real-world phenomena, 
examples, or events.

ESS3.B: Natural Hazards

• Mapping the history of natural hazards in a 
region, combined with an understanding of 
related geologic forces, can help forecast the 
locations and likelihoods of future events.

ESS3.C: Human Impacts on Earth Systems
• Human activities have significantly altered 

the biosphere, sometimes damaging or 
destroying natural habitats and causing 
the extinction of other species.But changes 
to Earth’s environments can have different 
impacts (negative and positive) for different 
living things. (MS-ESS3-3)

Patterns
• Graphs, charts, and images can be used to 

identify patterns in data.
Cause and Effect
• Cause-and-effect relationships may be used to 

predict phenomena in natural or designed systems.
Connections to the Nature of Science
Science Is a Way of Knowing
• Science knowledge is cumulative, and many 

people, from many generations and nations, 
have contributed to science knowledge.

• Science is a way of knowing used by many 
people, not just scientists.

This lesson could be one in a series of lessons building toward the following:
MS ESS3-2. Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development of technologies to 
mitigate their effects. [Clarification Statement: Emphasis is on how some natural hazards, such as volcanic eruptions and severe weather, are preceded 
by phenomena that allow for reliable predictions, but others, such as earthquakes, occur suddenly and with no notice, and thus are not yet predictable. 
Examples of natural hazards can be taken from interior processes (such as earthquakes and volcanic eruptions), surface processes (such as mass wasting 
and tsunamis), or severe weather events (such as hurricanes, tornadoes, and floods). Examples of data can include the locations, magnitudes, and 
frequencies of the natural hazards. Examples of technologies can be global (such as satellite systems to monitor hurricanes or forest fires) or local (such 
as building basements in tornado-prone regions or reservoirs to mitigate droughts).]

Materials
Student Materials

Per Student
• Wildfires Student Reference Sheet
Per Small Group (2 to 4 students)
• Tablet or computer

Teacher Materials
• Our Beautiful Planet: Fire on the Mountain film

Optional Teacher Resources
• National Wildfire Coordinating Group: 

Flame Length
• U.S. Forest Service: Prescribed Fire
• National Park Service: Indigenous Fire 

Practices Shape Our Land
• Elements of Fire
• U.S. Forest Service: Living With Fire game
• U.S. Forest Service: Mendocino National 

Forest prepares for fall and winter 
prescribed burning

http://www.nsta.org
http://www.nap.edu/openbook.php?record_id=13165&page=192
https://docs.google.com/document/d/1njy8fKCXa43KmsV3txeR_PUEeCu8awkUXtSvP2sggk8/edit#
https://www.youtube.com/watch?v=PJhWGmE9dns
https://www.youtube.com/watch?v=PJhWGmE9dns
https://www.nwcg.gov/course/ffm/vert-horiz-and-slope/41-flame-length
https://www.fs.usda.gov/managing-land/prescribed-fire
https://www.nps.gov/subjects/fire/indigenous-fire-practices-shape-our-land.htm#:~:text=%E2%80%9CCultural%20burning%E2%80%9D%20refers%20to%20the,%E2%80%9D%20(Roos%2C%202021).
https://www.nps.gov/subjects/fire/indigenous-fire-practices-shape-our-land.htm#:~:text=%E2%80%9CCultural%20burning%E2%80%9D%20refers%20to%20the,%E2%80%9D%20(Roos%2C%202021).
https://smokeybear.com/en/about-wildland-fire/fire-science/elements-of-fire
https://www.fs.fed.us/rm/fire_game/
https://www.fs.usda.gov/detail/mendocino/news-events/?cid=FSEPRD963580
https://www.fs.usda.gov/detail/mendocino/news-events/?cid=FSEPRD963580
https://www.fs.usda.gov/detail/mendocino/news-events/?cid=FSEPRD963580
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Lesson Preparation
Constructing an Explanation
• Determine which supports you will offer to students as they construct their explanations. An outline strategy is suggested below, but other supports 

could include graphic organizers and peer review protocols.

Experience the Phenomenon (15 minutes)
What Students are Doing: 
In this section, students analyze data showing the Top 20 Largest California Wildfires since 1932. From their observations, 
they should identify a driving question similar to Why are wildfires in California getting bigger over time? Next, students 
consider what they know about fires and watch a demonstration in which they identify that fires need a substance to burn.

Teacher Guidance

1.  Tell students that they are going to analyze data showing the Top 20 Largest California 
Wildfires since 1932.
Direct students to create T-Charts and label one side of the chart Notice and the other side of the chart Wonder. Share 
the Top 20 Largest California Wildfires table with students. Instruct students to begin writing their noticings and won-
derings in their T-Charts.

2.  Develop a Notice and Wonder chart for the class. 
Ask students to share what they have noticed and wondered about the data presented in the table. Record shared ideas 
(on chart paper, an interactive projection screen, a board, etc.) in a space easily viewable by all students.  

Student observations could include these: 
• 14 of the 20 fires happened in the 2010s or 2020s.
• Only two of the fires happened before 2000.
• The largest fire (August complex) affected 1 million acres, and the 20th-largest fire that happened in 1977 (Marble 

Cone) only affected 170,000 acres.That is a big difference.
• Causes of fires include lightning, power lines, and humans.
Student questions could include these:
• Why have there been more big fires in California recently?
• Why have so many large wildfires happened in the last decade?
• What determines how big a fire becomes?
• Are there other causes of wildfires?
• Is there a way to stop wildfires from happening?

3.  Point out that several students asked questions about why there were more large wildfires 
in the 2020s, 2010s, and 2000s than in the 1990s or earlier. 
The driving student question should converge on a question similar to Why are wildfires in California getting bigger 
over time? or Why have 14 of the 20 largest California wildfires since 1932 happened in the 2010s or 2020s?

4.  Tell students that to investigate the driving question, they will need to think about another 
question they raised, What are the causes of large wildfires? 
Ask students to start by sharing what they know about fire on a smaller scale (paper or plant material burning, campfires, etc.). 

Facilitate the discussion so that students surface the idea that fires need a substance to burn and that increased amounts 
of the substance can lead to bigger fires.

http://www.nsta.org
https://www.fire.ca.gov/media/4jandlhh/top20_acres.pdf
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Suggested Prompts
• Imagine you are setting up a campfire. Do you think 2 logs or 8 logs would create a bigger fire? Why? 
• Would lighting one piece of paper or a notebook cause a larger fire? Why?
• Have you ever tried to start a fire with wet logs? What happened? (Or if students don’t have experience with 

campfires or fireplaces, do a quick demo in which you try to light a wet piece of paper.)

Listen For
• Fire needs a substance (e.g., paper, wood) to burn. Students might use the words fuel or combustible, but it is not 

necessary to introduce those words at this point.
• The more of the substance, the larger the fire can become.
• Substances burn best when they are dry.
• Students might also say that oxygen and heat are needed for a fire, but it is not necessary to introduce those ideas at this point. 

5.  To learn more about fire, students will watch a short demonstration. As they watch, 
students should add to their Notice and Wonder Charts.
Play a clip from the Mr. Wizard episode with the sound off. Start the video at 4:52 and play to 6:03. We recommend that 
you show only this segment with the sound off so that students are not told the answers to their questions.

Ask students to discuss what they noticed and how they think this demonstration might connect to wildfires.

Listen For
• The fire stopped where there was a large space between the matches.
• Students who point out that the demonstration confirms what they discussed before: Fire needs a substance to 

burn. When that substance (the match) is removed, the fire stops.
• Students who connect the demonstration to wildfires

 - Maybe big wildfires are less likely to happen in places where there are fewer things to burn (grass, bushes, and trees).
 - Maybe big wildfires are more likely to happen in places where there are more things to burn (grass, bushes, and trees). 
 - Students thinking of ways to reduce the amount of substances that would burn to reduce the risk of large wildfires
 - Students who want to know if there were more plants and trees to burn in the larger fires than in smaller fires
 - Students who want to know why there might be different amounts of substances to burn in different forests or at 
different times

 - Students who want to know if there were weather conditions that made the plants and trees drier in the forests 
with big fires

Let students know that the name wildfire experts give to substances that burn, such as plants and trees, is fuel. Fuel is 
one of the ingredients necessary for a wildfire to happen. Tell students that next they will investigate their questions 
about fuel and wildfires.

Investigate the Phenomenon (15 minutes)
What Students are Doing: 
In this section, students look at data about intentional burns, wildfires, and weather in California and Florida. They 
also observe pictures of intentional burns and wildfires. Students identify patterns and cause-and-effect relationships 
in the data. Next, they watch the Our Beautiful Planet Fire on the Mountain film and obtain additional information about 
intentional fires and wildfires.

http://www.nsta.org
https://www.youtube.com/watch?v=kGGUNM9D78A
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Teacher Guidance

6.  Direct students to the Wildfires Student Reference Sheet. 
Tell students to analyze the data and observe the photos. Tell students to pay attention to the size of each state, and 
ask them how they should consider the size of the states when analyzing the data about fires. When they are finished 
analyzing the data, they will answer the questions on the reference sheet with a partner.

Sample Student Responses
Answers will vary, and students should not be expected to construct a complete explanation at this point.

• Students should note that Florida burned much more acres in intentional burns than the other states.
• Students should note that the 4 different states have different numbers of total acres. California is much bigger 

than the rest of the states. Florida and Washington are closer to the same size than the other states.
• If students compare Florida and Washington, they should note a connection between acres burned in intentional 

burns and acres burned in wildfires. In 2021, Florida had more acres burned in intentional burns and fewer acres 
burned in wildfires than Washington. 

• If students also compare Oregon and California to Florida, they should be aware of the size difference, but these 
states also burned fewer acres than Florida in intentional burns and had more acres burned in wildfires.

• Within California, there were many large fires between 1999 and 2017, and the state burned fewer acres in 
intentional burns during that 18-year period than in 2021.

• Students should note that Chico, California, had very little rain in July 2021 and was very hot. If students do not 
make a connection, ask them to consider how the dry and hot weather would affect plants, trees, and other fuel in 
the forest. If necessary, remind students that the wet paper does not start a fire as easily as the dry paper.

• Listen and point out students who have questions about how the weather in Chico has changed over time. Has it 
always been so hot and dry in the summer?

• Students should note that the picture of the intentional burn looks like people are setting fires. Students should 
have questions about what an intentional burn is. Consider mentioning that another name for intentional burns is 
prescribed burns. What does it mean when a doctor prescribes a drug for a patient?

• Students should note that in the picture of the wildfire, it looks like a lot of things besides trees are on fire. They 
should note that it looks like the fire has a lot of fuel.

7.  Point out that students still have questions about how intentional burns, wildfires, and 
weather are connected. 
Tell students that next they will watch a film that discusses how scientists and fire experts are investigating many of the 
questions they have raised. Project the entire Our Beautiful Planet: Fire on the Mountain film. Instruct students to add to 
their Notice and Wonder charts as they watch the video. 

Explain the Phenomenon (15 minutes)
What Students Are Doing 
In this section, students use the data from the Wildfires Student Reference Sheet as well as Our Beautiful Planet: Fire on the 
Mountain to write an explanation of why wildfires in California are getting bigger over time.Teacher Guidance
Teacher Guidance

8. Tell students that they will use data and science ideas from the Wildfires Student Reference 
Sheet as well as the Our Beautiful Planet: Fire on the Mountain film to explain why wildfires 
in California are getting bigger over time. 
Direct students to the prompt in the Wildfires Student Reference Sheet and distribute the Explanation Organizer. Stu-
dents should work with a partner to first organize their evidence using the organizer, then construct an explanation.

http://www.nsta.org
https://docs.google.com/document/d/1njy8fKCXa43KmsV3txeR_PUEeCu8awkUXtSvP2sggk8/edit#heading=h.cxvhqkdj27gp
https://www.youtube.com/watch?v=PJhWGmE9dns
https://docs.google.com/document/d/1njy8fKCXa43KmsV3txeR_PUEeCu8awkUXtSvP2sggk8/edit#
https://drive.google.com/file/d/1B6YSPFs3bTyUa3E1i23FIL_sN0BxXkPM/view?usp=sharing
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Suggested Prompts
If students are not seeing the connections among decreased intentional burns, climate change, increased dry fuel, and 
wildfires, consider using the prompts below.

• What fire ingredient did we discuss in this lesson? 
• How does decreased intentional burns affect this ingredient? 
• How does climate change affect this ingredient?
• The biggest wildfires involve large amounts of dry fuel. How could reduced intentional burns and climate change 

create those conditions?
• That data showed that the weather in Chico before the Dixie Fire was very hot with no rain. How could this affect 

the grass, bushes, and trees in the area? How does this connect to the Dixie fire?

Sample Student Explanation
The size of wildfires in California has increased over time for several reasons. Two of them are climate change and reduced inten-
tional burns. One of the things a fire needs is fuel or a substance to burn. Plants, grass, and trees are examples of fuel for wild-
fires. Climate change is making California weather hotter and drier, which is making plants there hotter and drier. Dry plants 
are better fuel for a wildfire than wet plants. Another cause of the increased wildfires is reduced intentional burns. Indigenous 
nations in California used intentional burns to manage their land in the past. This led to less grass, bushes, and plants that could 
be fuel for a wildfire. When Europeans colonized California, they stopped the intentional burns, so the amount of plants and fuel 
increased. Larger amounts of dry fuel have led to larger wildfires.
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