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Environmental Education Activity

Permafrost Thaw and
Infrastructure

Age/Grade Range
e Ages12-14
e (Grade 7 -8

Group Size

e Two large groups

Time

e 80 Minutes over 2 days

Materials

Ice cubes (5 or 10 per group)
Water

Thermometer
Plastic wrap
Lego

Water

Set Up

NWT SCIENGE FOCUS

Topic

e Environmental Science

Objective / Learning Goals
e Students will demonstrate
how permafrost thaw can
affect infrastructure
e Students will demonstrate
how the greenhouse effect
can expedite the thaw of

permafrost

Soil (approximately 6 - 10 cups per group) to build their island

Large watertight container (plastic bin or baking dish)

e Begin by teaching students about permafrost and how it is a necessity to the

integrity of many structures in the north.



e Explain the effects of climate change and how it is causing
perma-frost to melt, and effecting numerous structures
throughout the Northwest Territories.

Curriculum Connections

e Grade 7 Content - evidence of climate change over geological time and the recent
impacts of humans
e Grade 8 Content - major geological events of local significance

Delivery Tips

e By contextualizing this issue and showing students examples of permafrost
related erosion in the Northwest Territories, students are likely to become more
engaged with the activity.

e Show students the attached videos in order to get them interested in the activity,
and interested in the climate change related crisis at hand.

Introduction to the Lesson

1. The warming and thawing of ice-rich permafrost pose considerable threat to the
integrity of polar and high-altitude infrastructure. In this experiment students will
see first hand how the structural integrity of the ground is compromised when the
solid layer of ice in the ground starts to melt. Students will explore the extent of
observed and predicted infrastructure damage associated with permafrost
degradation.

Lesson Hook

e How do water, land and climate interact? What are the characteristics of
freshwater and saltwater systems, and how do they affect living things, including
humans?

Lesson Activity

e Divide the group of students in half, one half will be working on the tiny
community not experiencing the greenhouse effect, the other group will be
working on the tiny community that will be experiencing the greenhouse effect.

e Have the students begin to create their landmass by mixing a little bit of water in
with the potting soil. It will be important that each group gets the same amount




of water to add to their soil, 1 - 3 cups should get the right
consistency. The students should be able to make a ball of soil
without it falling apart.

e |n the plastic container, have the students make an island. It must be at least 5
cm tall on all sides, with their 10 ice cubes mixed in. Once their structure is
complete it will need to be frozen solid before the next part of the experiment.
Make sure to measure the length and width of the landmass before freezing.

e While the students wait for their communities to freeze, they can build their lego
community. They must build at least 3 buildings with one of them being up on
blocks or stilts - a common building technique when putting infrastructure on
permafrost. Use the previously taken measurements to make sure all buildings
can fit on the landmass.

e Once land masses are frozen, students can place their lego communities on top
of the soil. Add equal amounts of water to each waterproof bin, and then cover
the one community in plastic wrap. Place both communities on a windowsill.

e Check in on the communities every ten minutes and note their progression.
Photographs can be taken every ten minutes to note changes after the
experiment is concluded. Were there any differences in progression of erosion
between the two communities?

Lesson Conclusion and Review

e What if the houses sitting directly on the soil had a wood stove inside them?
o How would that affect the Permafrost layer?
e What would happen to your landmass if you added more water? Or warmer water?
e How do human activities affect ecosystems?
e What methods can we use to observe and monitor changes in ecosystems, and
assess the impacts of our actions?

Additional Resources

e © Erosion causing island in Canada's north to disappear

e O Science Session: Thawing Arctic Permafrost--Regional and Global Impacts

e https://climatekids.nasa.gov/permafrost/#:~:text=As%20Earth's%20climate%20warms %2
C%?20the,the%20things%20living%200n%20it

e Grade 7 Science Textbook



https://www.youtube.com/watch?v=iXkrS1u5fl8&t=314s
https://www.youtube.com/watch?v=4nGECF2qSO4
https://climatekids.nasa.gov/permafrost/#:~:text=As%20Earth's%20climate%20warms%2C%20the,the%20things%20living%20on%20it
https://climatekids.nasa.gov/permafrost/#:~:text=As%20Earth's%20climate%20warms%2C%20the,the%20things%20living%20on%20it

