Albedo, Melting Ice and Climate Change
Student Activity Guide

Before doing this activity, be sure you have read through the Background Reading with your group

Part 1: Measuring Albedo of Different Surfaces

In this part of the lab, you will explore the feedback process that occurs between the cryosphere and the
atmosphere by modeling different surface conditions.

1. Cover the bottoms of each of the four plastic containers
with different surface materials found on Earth: snow
(sugar), soil, gravel, plant material and sand. Choose
any four, but be sure to do snow (or sugar).

2. Open LoggerPro. The probe will measure in units of lux
(the Sl unit for light intensity). Depending on the intensity
of the light source, you may have to adjust the sensitivity
switch on the probe.

3. If you are able to conduct this experiment outside, use
the sun as your light source. If you are indoors, use a
lamp clamped to a ring stand. Make sure that all four
containers are receiving the same amount of incident
light.

4. Point the sensor at the light source and measure the
incident illuminance (I). Record the value on your data
table.

5. Hold the light probe sensor 1-2 inches above the first

sample with the sensor pointing directly at the material

in the container. Avoid shadows from your hand.

Record the reflected illuminance (R) on your data table.

Repeat for the remaining materials.

8. Calculate the albedo (A) for each material (A = R/l), and
record the values in your data table.

No

Table 1 below shows the accepted albedo values for different
surfaces.

Surface Typical Albedo
Fresh asphalt 0.04
Conifer forest 0.09-0.15
(summer)

Deciduous trees 0.15-0.18
Bare sail 0.17
Green grass 0.25
Desert sand 0.40

New concrete 0.55

Sea ice 0.5-0.7
Fresh snow 0.80-0.90

Part 2: Albedo and Antarctic Ice



https://drive.google.com/open?id=0B1m76b1pjpjARFNUMk9MSy05ZEE

In this part of the lab, you will be using an image of Antarctica to model feedback between the cryosphere
and the atmosphere in Antarctica.

1.

Examine the printed image of the Larsen B ice shelf breaking up off Antarctica in 2002:
https://drive.google.com/open?id=0B1m76b1pjpjAdkZXcXFYVXFS5M2M.

2. Tape the two thermometers to the back of the image so that the bulb of one thermometer is
directly beneath a section of the image with bright white ice and the bulb of the other
thermometer is directly beneath a section of the image with dark open ocean. Make sure you will
be able to read both thermometers easily when the image is lying face up on the table.

3. Position the 150 watt lamp so that it will shine directly over the image, but DO NOT turn it on yet.
The lamp should be about 15 cm above the image.

4. On your data table, record the starting temperature (time = 0 min) showing on each thermometer.

5. Turn on the lamp. Record the temperature shown on each thermometer every 2 minutes for 10
minutes. Be careful not to cast any shadows over the image or thermometers when taking your
measurements.

6. Using graph paper or Google Sheets or Excel, make a plot of temperature as a function of time
for the ice-covered and ocean regions of the image.

Analysis

1. How did your albedo values compare to the typical ones shown in Table 1?

2. s the ice-albedo feedback loop an example of positive or negative feedback? Draw a

feedback loop showing components and couplings to illustrate your answer.

How did the temperatures of the two regions of the Antarctic image compare over time?

4. Evaluate how well each of the two activities models the connection between albedo and
climate change.
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Extension:

1.  Watch the video about The White Roof Project at http://whiteroofproject.org/. Explain how
the project works, referring to results from your lab.
2. Use the Earth’s Albedo and Global Warming Simulation available at Teacher’'s Domain to
review and answer the following questions.
a. How does soot from pollution and coal burning affect the albedo of ice?
b. How has Arctic sea ice cover changed in the past 30 years? Be sure to give
numbers.
c. How does melting ice on land affect the ocean?
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