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To reflect, or not to reflect, that is the question 

Featured scientist: Jen Kay from the Cooperative Institute for Research in 
Environmental Sciences and the Department of Atmospheric and Oceanic Sciences at 

the University of Colorado Boulder. Written by Jon Griffith. 
 
Since 1978, satellites have measured changes in Arctic sea ice extent, or the area by 
the North Pole covered by ice. Observations show that Arctic sea ice extent change 
throughout the year. Arctic sea ice reaches its smallest size at the end of summer in 
September. Scientists who look at these data over time have noticed the sea ice extent 
in September has been getting smaller and smaller since 1978. This shocking trend 
means that the Arctic sea ice is declining, and fast!  
 
Why does this matter? Well, it turns out that Arctic sea ice plays a major role in the 
world’s climate system. When energy from the Sun reaches Earth, part of the energy is 
absorbed by the surface, while the rest is reflected back into space. The energy that is 
absorbed becomes heat, and warms the planet. The amount of energy reflected back 
is called albedo and is described using the following equation: 
 

𝑎𝑙𝑏𝑒𝑑𝑜 =
solar	energy	reflected

total	amount	of	solar	energy 

 
The higher the albedo, the more energy is reflected off a 
surface. Complete reflection is assigned a value of 1 
(100%) and complete absorption is 0 (0%). Lighter colored 
surfaces (e.g., white) have a higher albedo than darker 
colored surfaces (e.g., black). Sea ice is white and reflects 
about 60% of solar energy striking its surface, so its 
albedo measurement is 0.60. This means that 40% of the 
Sun's energy that reaches the sea ice is absorbed. In 
contrast, the ocean is much darker and reflects only about 
6% of the Sun’s energy striking its surface, so its albedo 
measurement 0.06. This means that 94% of the Sun’s 
energy that reaches the ocean is absorbed. 
 
Jen first became interested in sea ice in the summer of 
2007, when a record low level of sea ice caught scientists 
off guard. They worried that if the albedo of the Arctic 
declines, energy that used to be reflected by the white ice 
will be absorbed by the dark oceans and lead to increased 
warming. At the time, Jen was working with new satellite 

Jen stops to pose for a photo 
while conducting fieldwork 
in the Arctic. 
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observations and found it fascinating to understand what led to the record low sea ice 
year. To continue her passion, Jen joined a team of scientists studying the Arctic’s 
energy budget.  
 
Jen and her team predicted that the decline in the light colored sea ice will cause 
Arctic albedo to decrease as well. Jen used incoming and reflected solar energy data 
to determine the changes in the Arctic’s albedo. These data were collected from 
satellites as part of the Clouds and Earth’s Radiant Energy System (CERES) project. 
Then, Jen compared the albedo data to changes in the extent of sea ice from satellite 
images to look for a pattern.  
 

 
 
 
 
 
 
Scientific Question: Is there evidence that the Arctic’s albedo is affected by the 
observed decline in sea ice? 
 
What is the hypothesis? Find the hypothesis in the Research Background and underline 
it. A hypothesis is a proposed explanation for an observation, which can then be tested 
with experimentation or other types of studies. 
 
 
 
 
 
 

Jen (second from left) preparing to teach her students at the University of 
Colorado Boulder while working in the Arctic.  
Photo by Polar Bears International. 
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Scientific Data:  
 
Use the data from the Clouds and Earth’s Radiant Energy System (CERES) 
project to answer the scientific question:  
 

Year 
Arctic 
albedo 

Average September 
sea ice extent  
(million km^2) 

2000 0.51 6.25 
2001 0.53 6.73 

2002 0.52 5.85 
2003 0.52 6.12 

2004 0.51 5.98 
2005 0.5 5.5 

2006 0.52 5.86 
2007 0.48 4.27 
2008 0.5 4.69 

2009 0.5 5.26 
2010 0.5 4.87 

2011 0.48 4.56 
2012 0.49 3.57 
2013 0.51 5.21 

2014 0.51 5.22 
2015 0.49 4.62 

2016 0.49 4.53 
2017 0.51 4.82 

2018 0.51 4.79 
 
What data will you graph to answer the question?     
     

Independent variable(s):          
 
            

 
Dependent variable(s):          
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Draw your graph(s) below: Identify any changes, trends, or differences you see in your 
graph(s). Draw arrows pointing out what you see, and write one sentence describing 
what you see next to each arrow. 
 

 

 
 
 
 
 
Interpret the data:  
 
Make a claim that answers the scientific question. 
 
 
 
 
 
What evidence was used to write your claim? Reference specific parts of the table or 
graph(s). 
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Explain your reasoning and why the evidence supports your claim. Connect the data 
back to what you learned about the albedo of sea ice and ocean water and how that 
might affect how much of the sun’s energy is absorbed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Did the data support Jen’s hypothesis? Use evidence to explain why or why not. If you 
feel the data are inconclusive, explain why. 
 
 
 
 
 
 
 
 
 
 
Your next steps as a scientist: Science is an ongoing process. What new question(s) 
should be investigated to build on Jen’s research? How do your questions build on the 
research that has already been done? 
 


