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Special Feature: Fire in the Environment
Overview & Guiding Questions
Students are introduced to fire behavior and ecology principles using an approach that and teaches students the skills to analyze the role of wildfire in different habitats, from how it moves through vegetation to how plant, animals, and people adapt to fire in the environment.
· What is fire and what causes habitats to burn?
· How does the role of fire differ in different habitats?
· How does fire move in different landscapes?
· How do plants, animals, and people adapt to life in fire-prone environments?
Outcomes
Ecological Concepts
· Students will be able to identify the three points of the fire triangle and describe how they may vary in different habitats. 
· Students will be able to describe how fire spreads differently depending on the vegetation in different environments.
· Students will be able to identify different human, plant, and animal adaptation strategies
Scientific Skills
· Students will practice observing how different habitats have different types of fire.
Sense of Place
· Students will learn about fire regimes in local habitats and discuss recent changes to their home environment. 
Time Required
80 minutes
Supplies
· Photos for SmartBoard
· Toothpicks (3 per student) 
· Gumdrops (green for fuel, yellow/orange for heat, blue/whatever for oxygen) or marshmallows
· Small ball
· Tree fire scar wedge, seeds, or other hands-on displays

 
Preparatory Activities
None
Classroom Activities
The lesson begins with a class discussion and reflection on the role of fire in our lives and on the environment, with a focus on any recent fires in the area. Students learn the chemical reaction for fire and the three ingredients needed to create a fire with a hands-on activity. Next, students use their knowledge from the first section to explore how fire moves in different habitats with an interactive game. Finally, students learn about adaptations and tools for living in fire-prone environments with the help of photos and interactive displays. The lesson concludes with journaling and reflection time.


 
 
Special Feature: Fire in the Environment
  
In 2016’s special feature lesson, students learned basic fire science and ecology in preparation for a visit to a recently burned reserve 
 

[bookmark: _GoBack]LESSON PLAN OUTLINE
I. INTRODUCTION (10 MIN)
II. WHY DO THINGS BURN?(20 MIN)
III. FIRE IN DIFFERENT HABITATS (20 MIN)
IV. LIVING WITH FIRE: PLANTS, ANIMALS, AND PEOPLE (15 MIN)
V. WRAP UP AND HANDS-ON STATION (10 MIN)
Adapt This!
If wildfires have occurred recently in the region where the students live, focus on those fires and the kinds of fires that occur in local environments. Take care to be sensitive when discussing destructive fires. In a community affected by recent wildfire, discuss the lesson with teachers in advance and ease into the lesson with journaling and group discussion. 

LESSON PLAN

I. Introduction: Why study wildfire? (10 minutes)
a. Next week, we’ll visit McLaughlin Reserve (where is it? What will we do there? Answer a few field trip questions). This is a really interesting year, because of the two big fires that burned there this summer. It will look really different than it did last year. Has anyone noticed how places around here have changed? 

b. When a fire happens, it causes big changes, for people and the environment. When there is a big change in the environment, scientists call this a “disturbance”. A disturbance is temporary, but it can take a long time for a place to get back to the way it was! Can you think of any other things that cause big changes in the environment in California? (Answers: earthquakes, floods, climate change, drought, animals, people). What about in other parts of the country? (answers: hurricanes, tornadoes).

c. Why do you think it is important to study big changes (disturbances) like wildfire? Take a few minutes and talk to your neighbors.

d. Big changes like fire can create big challenges for people and the environment. We ask questions so we know better what to do to protect ourselves and our homes and to understand how it affects the plants and animals that live around us.  We study fire with science to understand it—when you understand how it works, you can better understand how to make tricky decisions about how to live in a place where stuff burns. Fire can be useful—for cooking, but also for clearing land, reducing risk, putting nutrients in the soil—and people have used it this way for a long, long time. Fire is kind of like water—sometimes it is good, sometimes it is bad. The challenge is understanding how it works, and how to live with it.

e. We can break this down into three questions:
i. Why do things burn? 
ii. Where, when, and how do they burn? 
iii. What are the effects on plants, animals and people, and how do they deal with it?

II.  Why do things burn?: The Fire Triangle (20 minutes)

a. The first thing you need to understand when you study fire is why it happens. Fire is a chemical reaction. What other chemical reaction did you study in this program (Ans. Photosynthesis)?

b. The reaction for fire is kind of like the opposite of photosynthesis. Photosynthesis builds plant material, and fire breaks it down (respiration does this too).
When fires burn, you have:

Carbon (usually plants!)+ oxygen + heat → heat + light + CO2 + water 
Photosynthesis was CO2+ water +light → sugars (carbon in plants!) + O2 + water.

c. Every question in studying fire comes down to something called the Fire Triangle. We’re going to make “fire triangles” to help us understand the ingredients for a fire.

d. Everybody will get 3 toothpicks and 3 gumdrops. We’ll use these to make a triangle—one gumdrop connecting each corner. Draw a triangle on the board and use to illustrate.

e. Each corner represents one ingredient you need to make a fire. Just like when we studied what plants need to grow, a fire has ingredients. Has anyone ever built a campfire? What did you need to make a fire? (Ans: heat, fuel, oxygen).

f. We need 3 things to have a fire:
i. Fuel. Fuel is the stuff that burns. It can be wood, it can be grass, it can be coal or oil. Fuel is usually made up of carbon. 
ii. Heat. We need heat to make the fuel hot enough to ignite the reaction. If the fuel is wet, you need more heat for it to ignite. Once the fire starts, the heat it produces keeps the fire going. Heat can come from lightning, or electricity from humans, like powerlines, water heaters, cars, or an existing fire, like a campfire or a cigarette. 
iii. Oxygen. The reaction requires oxygen to burn. Have you heard of stop, drop, and roll, or covering up a fire with a pot? Fires can’t burn without oxygen. And adding oxygen, like when you blow gently on a campfire or add wind, can make a fire bigger.

Each of these ingredients is one corner of the triangle.

Triangles are really strong, but every corner is important! This is true of the fire triangle, too. Fires can be really powerful and cause big changes. But what happens if you eat one of the gumdrops? (Ans: it falls apart). If you don’t have every ingredient, you don’t have a fire.

III. Fire in Different Habitats: where, when, and how do things burn? (20 minutes)

a. Now that we know why things burn, we have the tools to figure out where, when, and how things burn. Do you think fire burns the same way in different places? Why or why not?

b. Fire burns anywhere and anytime you have enough heat, fuel, and oxygen. But you get different amounts of fire in different places depending on how much heat, fuel, and oxygen you have, what kind of fuel you have, and how often you have all of the ingredients.

c. Let’s start out easy. Which place do you think has more fire, the Arctic tundra, or California? Why? (Ans. CA is hotter, more plants). Now let’s make it trickier—desert or rainforest? (Ans. Desert is hot, but not enough plants. Rainforest is hot and has plants, but it’s too wet. Both burn pretty rarely.)

d. We’re going to observe habitat pictures like you saw in our first week together, and we’re going to try to figure out how much fire is there. Think about how much heat, fuel, and oxygen there might be. How often do you think it burns?Adapt This!
Use photos of local environments (ideally, the same ones from Lesson 1), and/or compare and contrast with environments from other regions.

	Show 3 photos: blue oak woodland, chaparral, Jeffrey pine forest (2 photos are the same as first week). 

These are all in California. Here, we have cool wet winters and hot dry summers, so there is lots of fuel, and it gets very hot and dry in the summer. Most fires happen in the late summer. These places burn differently mostly because of the kind of fuel (plants).

	Let’s act two of these out to figure out how fire moves here.

e. Activity: Get 5 volunteers (can include the teacher or instructors). People are the plants. The ball represents the fire. Standing up you are a tree, crouching you are a shrub, sitting you are grass or pine needles.

i. Blue oak woodland or Jeffrey pine forest. Three kids sit, two people stand on either end. Try to pass the fire ball along the line without unbending your elbows. Can a grass pass to a tree? What if there is a shrub (one person next to a tree kneels)? What if there is no fire for a long time, and there are trees in the middle (everybody stands up)?
ii. Chaparral. Everybody is a shrub.  Is is easy to pass the fire?

Let’s go back to the pictures. Guide students to the story.

i. Blue oak woodland. What kind of fuel is there (grass, a few trees)?  
ii. In the blue oak woodland, the grass burns very easily because it dries out quickly and it gets hot because there isn’t much shade. The fire is very low to the ground, and the fire passes by quickly. The oaks might burn, but they do not catch on fire as easily as the grass. Bark is thick, and it’s hard for the fire to get up to the leaves. Fires happen pretty often, making it hard for new seedlings to grow into trees.

iii. Chaparral. Chaparral has LOTS of fuel, and it is well above the ground. Not much grows on the ground below the shrubs. It doesn’t dry out as easily as grass, and it doesn’t burn as easily. But when it does burn, it’s very densely packed. It burns very hot, very intensely, and fire spreads very easily. Fires last longer and are much harder to stop than in grass. Fire doesn’t happen as often here, and the fires are big.

iv. Jeffrey pine forest. There are pine needles on the ground, which dry out easily. There are some big trees, but it would be hard for a fire to move up to the top of the tree. Fires burn pretty often here, but usually the big trees survive, like in the oak woodland. Fires happen pretty often, making it hard for new seedlings to grow into trees.

Bonus: Do you think fire might burn differently in serpentine or non-serpentine soil? Why? (Possible ans.: more fuel on non-serpentine, more fire.). Do you have any other ideas of patterns we might see at McLaughlin?

IV. Living with fire: how do plants, animals, and people respond? (15 minutes)

a. We saw in part 1 and part 2 that fire will happen if you have the 3 ingredients, and that fire happens in different ways in different places. The heat and smoke from fire can hurt all kinds of living things. Plants, animals, and people live in places that burn, so what can they do to deal with it?

b. There are 2 strategies:
i. You can resist the fire. If the fire is weak enough or you are strong enough, you can resist the fire or stop it from spreading. This is what people generally do, and lots of plants and animals do this, too.

Examples (show photos):
· The blue oaks have thick bark to protect their trunks from fires in the grass, so they usually are not killed by fire. If they are damaged by the fire, they store nutrients underground and can resprout.Adapt This!
· Focus on local adaptations and tools, but compare and contrast with other environments.
· In some regions (e.g. the Southeast), consider greater focus on the role of prescribed fire.

· Many of the shrubs we see have parts of the plant underground. If the parts we can see burn, they resprout and grow back quickly. 
· Jeffrey pine trees self-prune. They drop their lower branches so fire doesn’t carry from the ground to the top of the tree to kill it.
· Jeffrey pines also have thick bark (see tree wedge with fire scars).
· Animals burrow into the ground or move away from the fire.
· People clear brush away from their houses, clear area by burning, build houses out of non-flammable materials, put fires out (but what happened when there was no fire in our people-forest?).

ii. 	You can take advantage of the fire.
If you can’t resist the fire (or even if you can), you can use the big change for your benefit—or your children’s benefit. Remember how we said fire was the opposite of photosynthesis? When fire happens, all of the nutrients that went into building that plant are released into the soil and air—like recycling. Lots of light and space are available. It’s a great time to be a baby plant, and for animals that can use young plants or the parts of plants that are left behind.

Examples (show photos):
· Seeds and pinecones open or germinate in response to heat or smoke. It’s a signal that it will be a good time to germinate soon.
· Lots of wildflowers only flower for a few years after a fire. We should see a lot of pretty flowers next week!
· Black backed woodpeckers make their homes in dead trees.
· [bookmark: _gjdgxs]People use fire to clear land, improve growth of plants, control invasive species, and reduce fire risk. Native Americans have long used fire to cultivate plants for basket weaving in California. Researchers think that many of the habitats we see today, like oak woodlands and grasslands, exist because humans have burned them for thousands of years to keep trees from taking over!


V. Wrap Up and Hands-On Station (10 minutes)
In the last 10 minutes, we’ll take a few minutes to write in our notebooks about wildfire. It can be a scary subject, but it’s important to learn about. Think about these questions:

· What do you think about when you hear the word wildfire? Draw a picture.
· Did you learn something new today? What was it?
· Why do you think it is important to study fire?
· What do you think we’ll see when we visit McLaughlin reserve next week?

While you are writing or drawing, each table will come up, one at a time, to look at the “tree cookie” from the pine tree that has survived hundreds of years of fires and other displays.



image1.tiff
discovering
science




image2.png
discovering
science




