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Forest Health and Fire
Lesson Details

Grade level: 8"

Teaching environment: Classroom
Total time needed: 50 minutes
Approximate number of students: 60

Essential Questions

1. How do abiotic and biotic factors within an ecosystem influence each other?
2. How has fire suppression (human activities) changed our forest structure (biosphere)?
3. What benefits does fire provide to our ecosystem?
4. What adaptations to fire do our local plant species have?
5. How does high-severity wildfire impact our water quality?
Schedule
Activity Time
Introduction 5 minutes
Exercise 1 10 minutes
Exercise 2 15 minutes
Fire severity 15 minutes
Conclusion 5 minutes
Materials

e Lesson Visuals*

e Fire-forest cycle cards*

e Post-fire soil models*
e Forest to River Connection Worksheet

Lesson Vocabulary
Meadow - An area of level grassland, usually moist and low-lying
Adaptation - A mutation or change that helps a plant or animal survive in its environment

High-severity fire - A wildfire that kills more than 75% of trees in a given area



https://watershed.center/wp-content/uploads/2025/03/8th-Grade-Visuals.pdf
https://watershed.center/wp-content/uploads/2025/03/Fire-Forest-Cycle-Printout.pdf
https://watershed.center/wp-content/uploads/2025/04/Forest-to-River-Connection-Worksheet.pdf
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Low-severity fire - A wildfire fire that has little effect on soil or understory plants, and burns less than
26% of trees in a given area

Hydrophobic soils - Soils that repel water instead of absorbing it; often as a result of altered soil
chemistry from the heat of a high-severity wildfire

Water quality - A measure of the health of a waterbody, including its biological, chemical, and physical
conditions

Restoration - The process of repairing sites in nature whose ecosystems have been degraded or
destroyed

Fire-adapted community - A well-informed and active community where people understand and make
choices about their homes, yards, and local environment that reduce the need for big firefighting efforts
and allow the community to safely live with fire as part of the natural landscape

Lesson Alignment: Colorado Academic Standards
Life Science

e Organisms reproduce, either sexually or asexually, and transfer their genetic information to
their offspring.

Earth Science

e Human activities have altered the biosphere, sometimes damaging it, although changes to
environments can have different impacts for different living things.
e Mapping the history of natural hazards in a region and understanding related geological forces.


https://www.cde.state.co.us/apps/standards/7,38,16/7,38,17
https://www.cde.state.co.us/apps/standards/7,38,16/7,38,17
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Lesson Outline

Introduction (5 min)

How many of you have seen or experienced the effects of a wildfire in your lives?
What are some words you would use to describe that experience?

When fire presents risk to our homes and lives, it is almost always a negative experience. But did you
know there is also good fire? In fact, fire has a long history of being an essential ingredient to Colorado
forests. It is part of a natural cycle that has existed in nature since long before humans came to live in
this part of the world.

Exercise 1: Fire as a part of the ecosystem (10 min)

Group students into small groups and hand
out fire-forest cycle cards (linked in Materials
section above).

Tell students the cards represent different
stages of a typical fire-forest cycle, then have
them work in groups to try and put them in
the correct order.

Once students have completed their cycle,
reconvene and use the slides (provided in
Materials section above) to review the actual
order of the cycle.

Mewers grow oace agale. Whers
the ol sick trees saed 12 ba,
awalkght bathes the Sareat flcar

Note how fire acts as a reset button on this
system!

This cycle works in part because of tree species that are adapted to fire in specific ways. In our lower-
elevation forests, Ponderosa trees dominate. How are the larger Ponderosa pines in this scenario
surviving fire?

- Talk about Ponderosa fire adaptations (thick bark to resist fire, self-pruning of lower
branchers to prevent flames from travelling up into the crown of the tree and killing all the
leaves)
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Exercise 2: Fire suppression and forest density (15 min)

Do you think the fire cycle still happens this way? Why or why not? Let’s look at some photos of forests
to find out.

- Show historical and present-day tree cover photos (included in slides).
- Which one is old and which one is current? Have students guess (dates are hidden on first
slide and revealed on second).

Discuss how fire suppression became the ruling policy in the west because human settlement and fire
don’t coexist well. Then discuss what having a disrupted fire cycle means for fires that do occur: more
fuel for the fire has built up over the years!

Review desired conditions illustrations below (included in slides), which represent three scenarios in a
low-elevation ponderosa forest: unhealthy forest (left), forest after a high-severity burn (middle), and
healthy forest (right).

What are some important elements of a healthy forest in our area?
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Fire severity (15 min)

When fires in this new, denser landscape happen, they can burn much hotter and more intensely than
they would have in the past. This not only harms the forest, but everything connected to it. Let’s talk
about ways high severity wildfires can affect our water supplies, too.

Define hydrophobic soils together. What causes this phenomenon? High severity wildfires can cause
hydrophobic soils in our forests.

Now we will test this and see with our own eyes! Introduce soil model and talk about erosion potential
after high severity fires. After filling out a Forest to River Connection Worksheet, students will run two
tests using the soil model in small groups, thinking about two different scenarios: post-low-severity burn

and post-high-severity burn. Equate sponge to soil and explain how the forest loses its ability to absorb
water when soils become hydrophobic, leading to increased erosion and sedimentation of our
waterways.

Show photos of black water post-fire.



https://watershed.center/wp-content/uploads/2025/04/Forest-to-River-Connection-Worksheet.pdf
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Conclusion (5 min + remaining)

There are lots of ways we can begin to address the problem created by 150+ years of fire suppression.
What are some ideas you have for how to begin this work? Where are some areas you might prioritize
when deciding where to do the work first?

Optional Follow-Up Activity

Time commitment: multiple class periods

Activity description: Students work in groups, with the help and direction of teachers, to plan a forest
management project in their watershed. If desired, students can then present their ideas to community
leaders.

Activity materials:

e Proposal Assignment worksheets
e Watershed maps

Activity instructions:

Split students into small groups. Each group engages in independent research about different forest
management techniques. (Front Range students will likely want to focus on forest treatment types most
appropriate for Ponderosa pine forests, as this is the most common forest type in heavily populated
areas of the Colorado Front Range.)

Using the Proposal Assignment sheets, students examine maps of the watershed to choose a location
they believe would benefit from increased forest management. Then students should decide what they
want the future conditions of their chosen location(s) to look like. Students can do additional research
here using the links at the bottom of the Proposal Assignment sheet.

Lastly, students write a brief proposal for a forest management project in their chosen location. This
project should be designed to achieve their desired future conditions. In their proposals, students
should include a list of benefits their chosen project will provide to the watershed in order to build
public support for their type of work. Students should consider both ecological and human benefits
(hint: they are often the same!) brought about by their project.

If desired, the final step in this process involves connecting with community leaders and experts (e.g.,
local fire protection districts, forestry professionals, city council members, etc.) to invite them into the
classroom to hear proposal presentations from students groups.


https://watershed.center/wp-content/uploads/2025/04/Proposal-Assignment.pdf

