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BACKGROUND INFORMATION ON 
WILDFIRES IN ALASKA

 THE FIRE CYCLE1

As Alaska’s lands developed from rock and 
ice into rich ecosystems, wildfire was an 
important part of the cycles of emergence, 
growth, and change, in the natural world. 
When humans began to have an impact on 
the environment, fire was one of the ways 
they negotiated the landscape, using it to 
warm themselves, cook, make tools, and 
harvest. As we became more proficient in tool 
use, we were able to control wildfire on a 
larger scale, putting out and preventing bigger 
fires. However, as ecological conditions in 
Alaska are shifting, so are our practices. Fire 
scientists and land managers are learning to 
include wildfire as part of the many systems 
that play a role in the health of the land.2 Fire 
is now becoming understood as a tool for 
maintaining healthy ecosystems, rather than 
as a threat.

The fire cycle is recognized by scientists, forest 
managers, and people who depend on the 
land as an important function of healthy 
forests. In the early days of institutionally 
managed forests, policies across North 
America required that fires be strictly 
controlled and put out as soon as possible. 
After years of fire suppression, forestry 
managers began to realize that the biggest 
fires happened in places where there were 
large amounts of fuel. In some cases, fire 
suppression policies were setting the stage for 

large, very destructive fires in places where 
people had hoped to prevent fire. The 
Yellowstone fires in 1988 were a prominent 
example of this lesson. Updated forest 
management policies now use prescribed 
burns and allowing fires to burn as part of 
their practices, but fire suppression is still a 
widespread tactic. This series of lessons will 
help students understand that fires are an 
important part of healthy ecosystems.

THE FIRE TRIANGLE

Fire is a rapid chemical reaction that combines 
fuel and oxygen to produce heat and light. An 
external source of heat is usually required to 
start the reaction. Once the fire has started, it 
produces the heat needed to continue 
burning. There are three components needed 
to start a fire: fuel, oxygen, and heat. This is 
called a fire triangle. If any one of the 
components is missing, a fire cannot occur.

A fuel is anything that will burn in a fire. 
Surface fuels lie on or right above the ground; 
surface fuels can be leaves, grass, dead wood, 
partially decomposed plants, stumps, or 
brush. Ground fuels lie beneath the ground 
surface. The organic layer of soil consisting of 
decaying leaves, roots, or other plant material 
makes up much of the ground fuel. Canopy 
fuels include tree branches and leaves, dead 
standing trees, hanging beard lichens, and 
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high brush. Oxygen is found in the air. The 
amount of fresh oxygen available to a fire is 
often influenced by the wind. Compare this 
to making a campfire. What happens when 
you blow on the fire? Wind also helps the fire 
by blowing the heat towards more fuel, 
moving the fire by carrying sparks, and drying 
out the fuel through evaporation. Heat is 
provided by nature in the form of lightning or 
volcanoes. In interior Alaska lightning starts 
many fires. Matches, campfires, and cigarettes 
are often the sources of heat in many human-
caused fires.

To stop a fire the triangle must be broken. To 
slow down a fire, one of the three components 
of the triangle must be changed. Think about 
ways that large and small fires are controlled. 
A way to remove heat is to throw water onto a 
fire — the water absorbs heat and also cuts off 
oxygen. You could stop the flow of oxygen by 
throwing dirt on the fire, using a fire 
extinguisher, or dropping fire retardant from 
planes. The fuel supply could be removed by 
building a fire line around the fire.

ALASKA’S ECOSYSTEMS AND 
WILDFIRE3 

Natural fire frequency in Alaska is diverse 
and depends on region, site characteristics 
and vegetation. Alaska’s boreal forests burn 
naturally every 25 to 300 years, while the 
Alaskan tundra natural fire frequency is much 
more infrequent and ranges from 175 to 1,000 
years.

Plant succession takes place after a fire, 
meaning smaller plants like grass begin 

growing before giving way to shrubs and 
then, eventually, trees again. To maintain 
ecological diversity, Alaska’s plant and animal 
communities are highly dependent on fire 
regimes.

 Plants and animals affect the occurrence of 
fires. Fires could not occur if not for the fuel 
provided by the growth and accumulation of 
plant materials (wood, branches, dead leaves 
and stems, and dead mosses). These 
accumulated fuels decompose slowly due to 
cool soil temperatures. The plant species mix 
also influences the extent and intensity of 
fires due to variation in growth forms and 
chemical composition.

Animal activities may also affect the 
occurrence of fire. For example, outbreaks of 
certain insects such as bark beetles can kill 
hundreds of trees and create optimum 
conditions for a fire to start and spread. 
Beavers help to prevent the spread of fires by 
creating large ponds that act as fire breaks; 
conversely, they enhance the chances of fire 
by injuring and killing trees which then 
provide more available fuel. Large piles of 
spruce cone bracts created by red squirrels 
provide sources of dry fuel. Animals may also 
influence the kind and density of plants that 
occur, which in turn, affects the occurrence of 
fire. In some cases, intensive browsing of 
shrubs and saplings by moose and hares may 
slow the rate of plant succession. Thus, the 
frequencies and intensities of forest and 
tundra fires may be influenced by the animals, 
as well as by the plants and physical conditions 
of these environments. 
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FIRE BEHAVIOR4

Fire behavior is the term used to describe the 
way a forest fire moves. It includes the many 
different characteristics a fire can have. 
Factors that can influence fire behavior 
include weather, time of year, time of day, 
climate, tree density, landscape, and human 
structures (like roads and houses) all affect 
the way a fire spreads through an area. 

Firefighters use specific language to talk about 
fires and firefighting. Prescribed burns are 
fires that are intentionally set in order to 
maintain a certain type of vegetation or 
ground cover. A backburn is a fire that is 
intentionally set in order to eventually join 
another, larger fire that is threatening to burn 
out of control. A fireline is a row of firefighters 
working to control a fire. A firebreak is a space 
that has been cleared of anything that can 
burn.

Rivers and roads can make firebreaks, and 
people create margins of safety, or defensible 
spaces, around houses and other buildings. 
Wind fans flames, and fires burn faster uphill. 
Rocky ground may have a lighter plant 
density. South-facing slopes may be drier and 
hotter than North-facing slopes at the same 
elevation. wetlands burn very differently than 
a dry grassland. Fire scientists have to keep all 
of these things and more in mind when they 
make decisions about how to approach a fire.

IMPACTS FROM WILDLAND 
FIRE AND SMOKE5

Humans play a role in wildland fires by setting 

them accidentally and intentionally; deciding 
whether or not to fight them; or by changing 
the vegetation of an area. Wildfires affect 
humans too. The immediate danger to 
buildings, roads, or other structures is often 
apparent, but in Alaska, where there are large 
areas that have few people in them, fires can 
burn large areas for days on end. This creates 
giant clouds of wildfire smoke, a mixture of 
air pollutants of which particulate matter is 
the main health threat. These particulates 
travel into the lungs by using the routes and 
mechanisms that deliver oxygen from our 
lungs into the bloodstream. Oxygen travels 
with air into the lungs, down through the 
bronchial tubes, into tiny air sacs called 
alveoli. In the alveoli, it can block the sites 
where the oxygen transfers into the 
bloodstream. Health effects in response to 
short term (i.e., daily) particulate matter 
exposure can range from eye and respiratory 
tract irritation to more serious long-term 
effects like bronchitis, worsening of asthma 
and other lung diseases, heart diseases, and 
even premature death. 
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CURRICULUM STANDARDS

This curriculum is built specifically for 
Alaskan environments and students, focusing 
on Alaskan geography and ecosystems. It 
follows the Content and Performance 
Standards for Alaska Students (ACS) and is 
designed to meet the Science Standards for 
Alaska, which in turn, are based on the Next 
Generation Science Standards (NGSS). 

Science Standards for Alaska (SSA)

There are seven Crosscutting Concepts that 
the standards touch upon throughout the 
course of a K-12 career. This curriculum 
focuses primarily on Systems and system 
models; Cause and effect; and Stability and 
change. 

There are also eight Science and Engineering 
Practices in the NGSS. This curriculum 
utilizes Developing and using models as a 
main focus, however, Analyzing and 
interpreting data; Constructing explanations 
and designing solutions; Engaging in 
argument from evidence; and Obtaining, 
evaluating, and communicating information 
are also used.

Specific Disciplinary Core Ideas and 
content standards addressed:

Third Grade
3. Inheritance and Variation of Traits: Life Cycles 

and Traits
3-LS3-2 Use evidence to support the explanation 

that traits can be influenced by the 
environment.

3. Interdependent Relationships in Ecosystems: 
Environmental Impacts on Organisms
3-LS4-3 Construct an argument with evidence 

that in a particular habitat some organisms 
can survive well, some survive less well, and 
some cannot survive at all.

3-LS4-4 Make a claim about the merit of a 
solution to a problem caused when the 
environment changes and the types of plants 
and animals that live there may change.

3. Weather and Climate
3-ESS3-1 Represent data in tables and graphical 

displays to describe typical weather 
conditions expected during a particular 
season. 

 3-5. Engineering Design
3-5-ETS1-2 Generate and compare multiple 

possible solutions to a problem based on how 
well each is likely to meet the criteria and 
constraints of the problem.

3-5-ETS1-3 Plan and carry out fair tests in 
which variables are controlled and failure 
points are considered to identify aspects of a 
model or prototype that can be improved.

Fourth Grade
4. Energy

4-PS3-2 Make observations to provide evidence 
that energy can be transferred from place to 
place by sound, light, heat, and electric 
currents. 

4. Earth and Human Activity (NGSS only)
4-ESS3-1 Obtain and combine information that 

energy and fuels are derived from natural 
resources and their uses affect the 
environment.

4. Structure, Function, and Information 
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Processing
4-LS1-1 Construct an argument that plants and 

animals have internal and external structures 
that function to support survival, growth, 
behavior, and reproduction. 

4. Earth’s Systems: Processes that Shape the Earth
4-ESS3-2 Generate and compare multiple 

solutions to reduce the impacts of natural 
Earth processes on humans.

Fifth Grade
5. Structure and Properties of Matter

5-PS1-1 Develop and use a model to describe 
that matter is made of particles too small to 
be seen.

5. Earth’s Systems
5-ESS2-1 Develop a model using an example to 

describe ways the geosphere, biosphere, 
hydrosphere (water), cryosphere (ice), and/or 
atmosphere interact.

5-ESS3-1 Obtain and combine information 
about ways individual communities use 
science ideas to protect the Earth’s resources 
and environment.

Alaska Content and Performance  
Standards:

Geography: 
A. A student should be able to make and use 

maps, globes, and graphs to gather, analyze, 
and report spatial (geographic) information. 
(A-2, A-4, A-5, A-6)

B. A student should be able to utilize, analyze, 
and explain information about the human 
and physical features of places and regions. 
(B-8)

C. A student should understand the dynamic 
and interactive natural forces that shape the 

Earth’s environments. (C-1, C-2, C-3)
E. A student should understand and be able to 

evaluate how humans and physical 
environments interact. (E-5, E-6)

F. A student should be able to use geography to 
understand the world by interpreting the past, 
knowing the present, and preparing for the 
future. (F-2, F-3)

Skills for a Healthy Life: 
A. A student should be able to acquire a core 

knowledge related to well-being. (A-2)

Arts: 
A. A student should be able to imagine and 

develop artistic ideas and work. (A-2)

Library and Information Literacy: 
D. A student should be aware of the freedom to 

seek information and possess the confidence 
to pursue information needs beyond 
immediately available sources. (D-5)

Cultural Standards: 
A. Culturally-knowledgeable students are well 

grounded in the cultural heritage and 
traditions of their community. (A-4)

B. Culturally-knowledgeable students are able to 
build on the knowledge and skills of the local 
cultural community as a foundation from 
which to achieve personal and academic 
success throughout life. (B-1)

C. Culturally-knowledgeable students are able to 
actively participate in various cultural 
environments. (C-3) 

D. Culturally-knowledgeable students are able to 
engage effectively in learning activities that 
are based on traditional ways of knowing and 
learning. (D-4)

E. Culturally-knowledgeable students 
demonstrate an awareness and appreciation of 



Page 6 / Background Info 

the relationships and processes of interaction of all elements in the world around them. (E-1, E-2)

NOTES AND ADDITIONAL REFERENCES

1  The fire ecology information is adapted from “Fire In Alaska K-12 Curriculum Guide, Revised 2007”
2  Clark, R. (2016). Scanning the future of wildfire: Resilience ahead... Whether we like it or not? Fire 

Science Digest, 22, 16.
3  (Adapted from smokeybear.com) For background reading about natural fire cycles:  

https://smokeybear.com/en/about-wildland-fire/benefits-of-fire/fire-in-nature
4  Adapted from NPS Article: “Wildland Fire — Learning in Depth” Chapter 12: Wildland Fire Behavior 

https://www.nps.gov/articles/wildland-fire-behavior.htm#:~:text=The%20Fire%20Behavior%20
Triangle,and%20their%20influence%20on%20fire.

5  “The Wildfire Smoke Guide for Public Health Officials” 2019 US EPA 
https://www3.epa.gov/airnow/wildfire-smoke/wildfire-smoke-guide-revised-2019.pdf

For background reading about fire in Yellowstone, an excellent case study: 
https://www.yellowstonenationalparklodges.com/connect/yellowstone-hot-spot/the-value-of-fires-to-
yellowstone-national-park/

Wildfire reference page: 
https://www.nps.gov/articles/series.htm?id=ED398874-1DD8-B71B-0B594AA554EB0E8C

Fire behavior triangle:  
https://www.nps.gov/articles/wildland-fire-behavior.htm

Fire behavior video:  
https://www.youtube.com/watch?v=SB4pk91yq24

* It draws from the work at https://ambitiousscienceteaching.org/ and the affiliated text.
** For a list of 15 different ways to have a discussion in classes see: https://www.cultofpedagogy.com/

speaking-listening-techniques/
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