My NASA Data - Lesson Plans

What's Causing Sea-Level Rise? Land Ice Vs. Sea Ice

Grade Band

e 3-5
* 6-8

Time

¢ 30 minutes

Overview

In this activity, students will learn about sea ice and land ice. They will observe ice melting on a solid
surface near a body of water and ice melting in a body of water. Prior to the activity, students will
predict what each situation will do to the level of water and then compare their prediction to what they
observe.

Materials Required

¢ 2 identical, clear plastic food-storage containers, approximately 6" x 6"
Clay (enough to fill about 1/4 of each tub with 1-2" of clay)

e Tray of ice cubes

e Ruler

e Water

e Permanent marker (optional)

Management

¢ This activity can be done in groups or as a whole-class demonstration. The materials list
above is for one group or one whole-class demonstration.

¢ This activity takes time, as a given quantity of ice has to melt. If you have students all day, the
activity can start at the beginning of the day and be revisited at regular intervals throughout
the day. If students meet for only a class period, consider accelerating the ice melt by placing
the experiment near a warm lamp or a source of mild warmth.

* Be aware that the ice in the water will melt faster than the ice on the “land.”

¢ Be sure the clay surface will allow the melted land ice to flow into the body of water. Avoid
pressing your fingers into the clay and creating depressions that will block the flow of water.



Procedure

1. As a class, discuss sea-level rise and climate change. Tell students they’re going to conduct
an experiment to learn how melting ice contributes to sea-level rise.

2. Ask students where there is a lot of ice on Earth. Ask them to specify if the ice is on land or at
sea. (The Greenland and Antarctic ice sheets, along with smaller mountain glaciers, are
considered land ice. The ice in the Arctic is frozen seawater and therefore considered sea
ice.)

3. Ask students which type of ice, if any, contributes more to sea-level rise. Ask students to
explain their thinking.

4. On the student data sheet, have students record their prediction about which type of ice will
contribute more to sea-level rise.

5. Provide each group with the required materials and directions to conduct the experiment.

6. Press equal amounts of clay into one side of each plastic tub, making a smooth, flat surface
representing land rising out of the ocean.

For access to the remaining procedures, visit JPL's classroom activity

Supported Common Core Math

¢ CCSS.Math.Content.3.MD.B.4


https://www.jpl.nasa.gov/edu/teach/activity/whats-causing-sea-level-rise-land-ice-vs-sea-ice/

Essential Questions

e How does melting of Earth’s Cryosphere contribute to sea-level rise?
¢ How do we model change in the Earth's system?
e What are the limits of our model?

Teacher Background Information

Background

Sea level is rising, in part, because melting glaciers on land are adding more water to Earth’s
oceans. Glaciers — large sheets of ice and snow — exist on land all year long. They are found in the
mountains of every continent except Australia. Greenland and Antarctica contain giant ice sheets that
are also considered glaciers. As temperatures rise, glaciers melt faster than they accumulate new
snow. As these ice sheets and glaciers melt, the water eventually runs into the ocean, causing sea
level to rise.

Icebergs and frozen seawater also melt in warm temperatures but do not cause sea level to rise. This
is because they are already in the water. The volume of water they displace as ice is the same as the
volume of water they add to the ocean when they melt. As a result, sea level does not rise when sea

ice melts.

Another contributor to sea-level rise is the increase in volume that occurs when water is heated,
called thermal expansion. Both thermal expansion and ice melt are the results of the rise in global
average temperatures on land and sea known as climate change.
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