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Principle 3
Ocean Literacy

The ocean is a major influence 
on weather and climate. 

Great Lakes Literacy
The Great Lakes influence 
local and regional weather 
and climate.
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Principle 3: The ocean is a major influence on weather climate. (OL)

 The Great Lakes influence local and regional weather and climate. (GL)

Implications of Warming in the Arctic ..................................................................53
How is Coastal Temperature Influenced by the Great Lakes and the Ocean?

What Happens to Heat Energy Reaching Water and Land? ......................59 
How Do the Ocean and the Great Lakes Affect Temperature? ...................62

E ssential Principle #3 describes how the 
development of climate patterns is a 

complex set of processes. Learning about coastal 
weather conditions serves as a step toward 
understanding how the atmosphere and ocean 
interact to create a maritime climate. Oceans 
influence the world’s climate by storing solar 
energy and distributing it around the planet through 
currents and atmospheric winds. The Great Lakes 
also have a big influence on the climate. Acting as a 
giant heat sink, the lakes moderate the temperatures 
of the surrounding land, cooling the summers and 
warming the winters. 

Both activities in this set use a cooperative learning 
approach to help students develop an understanding 
of how lakes and oceans can have a direct effect 
on weather and climate. The first activity relates 
to rising Arctic temperatures and how this can 
impact the global climate and have other worldwide 
implications, including sea level rise. The second 
activity focuses on how soil and water differ in 
their ability to absorb and release heat energy and 
describes how this difference, in heat absorbed or 
released, affects the atmosphere immediately above 
the land and the water. 

Implications of Warming in the Arctic, 
from the Will Steger Foundation, focuses on 
how the Arctic responds more rapidly and more 
dramatically than the rest of the world to the early 
effects of global warming. In the past few decades, 
Arctic average temperature has risen almost twice 
as quickly as the average temperature in the rest 

of the world. This makes the study of the Arctic 
interesting and important for several reasons, from 
climate impacts to its huge resources of oil, gas, and 
fish that supply the rest of the world. In addition, 
effects of global warming in the Arctic are easily 
recognizable and often dramatic.

Students in grades 6-12 investigate three positive 
feedback loops, including surface reflectivity, ocean 
circulation, melting permafrost releasing heat-
trapping gasses, and melting ice contributing to rising 
sea levels. Working in pairs, students cooperatively 
read, plan, and practice their lessons, as well as 
present their lessons to each other. Although the 
earth will continue to warm for centuries due to heat-
trapping gasses already in the atmosphere, students 
will learn that it is not too late for the public to take 
action to slow that process and prevent some of the 
most extreme effects. 

For more information on other topics presented in this 
lesson, as well as expedition resources linked to this 
lesson plan, visit: http://willstegerfoundation.org/
index.php/programs/k-12-education-program.

How is Coastal Temperature Influenced by 
the Great Lakes and the Ocean? In this Ohio 
Sea Grant lesson, middle school teachers can help 
their students build an understanding of how large 
bodies of water serve as a heat source or sink at 
different times. Students investigate how proximity 
to water moderates climate along the coast. The 
activity’s combination of laboratory investigation, 
map study, and graphing applies different learning 
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styles and provides practice in several important 
science processes. 

Activity 1 examines the principles behind changes 
in temperature of water vs. changes in temperature 
of land or the air. Working in teams, students 
construct a lab to investigate (1) how soil and 
water differ in their ability to absorb and release 
heat energy and (2) describe how the difference in 
heat absorbed or released affects the atmosphere 
immediately above the land and the water. 

Activity 2 demonstrates how the role of energy in 
temperature change plays out in modifying coastal 
temperatures. Students work in pairs to synthesize 
information about the effects of the ocean and Great 
Lakes on the temperature of the surrounding land. 

As one teacher reviewer commented, “I.really.like.
that.the.students.have.to.become.accustomed.to.
new.types.of.maps.and.reading.those.maps.based.
on.the.information.provided..There.was.higher.level.
questioning.going.on.with.the.compare/contrast.
questions..I.think.those.are.extremely.powerful.” 

This “Coastal Temperature” activity is adapted 
from Earth.Systems.Education.Activities.for.Great.
Lakes.Schools:.Great.Lakes.Climate.and.Water.
Movement.(V. J. Mayer et al., 1996).
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