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Introducing a Free DVD about Climate Change
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Understanding

Global
Climate
Change

o (1) Looking at Earth as a System
o (2) Earth's Grand Cycles

@ (3) Energy in the Earth System
o (4) Historical Perspective

& (5) Remote Sensing

o (6) Glacial Evidence

'\« (7) Meteorological Evidence

o (8) Ice Core Evidence

Written and Created by
& (9) Oceanographic Evidence Mark Maley

@ (10) Biological Evidence Ron Pilatowski
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Chapter 1: Looking at Earth as a System




Chapter 1, Continued

Y A Systems Approach to Look at Earth ™

As our understanding of systems improves, it is possible to break systems down into
subsystems. Each of these subsystems becomes a system in and of itself, with its own
unique and identifiable inputs and outputs of energy and materials and their own feedback
mechanisms. So, it is no surprise that we can recognize distinct subsystems of Earth: the
atmosphere, hydrosphere, cryosphere, lithosphere, and biosphere. Earth is also part of a
bigger system, the exosphere. In this sense, Earth functions as a subsystem of the
exosphere. These subsystems are so complex that their study is often undertaken by a
branch of science, with scientists who specialize in them. These scientific specialties will
be addressed in the next section as we discuss Earth's subsystems in more detail.

(13) Systems Interactions 1

Each of Earth's subsystems does not
exist alone. As part of the larger system,
they are interconnected. So a change in
one system can trigger changes in
others. As you can see, these changes
can affect other subsystems, resulting in
changes that affect others, and so on.




(13) Systems Interactions G

Earth’'s systems interact with each other continuously. An event in one system can
cause an effect felt in another system. Read the statement between the two red boxes.
Drag the appropriate systems into the “Cause” and “Effect” boxes. Click on “Check
Answer” to see if you have set up the correct system interaction.
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Chapter 2: Earth’s Grand Cycles
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Chapter 2, Continued
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Chapter 3: Energy in the Earth System
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The values above are expressed in watts/m?2. Radiation

Summary

-Earth absorbs energy from the Sun in the form of shortwave radiation.

-Clouds can absorb, reflect, and radiate energy.
-Some of this energy remains within the Earth system, and some of it is radiated.

-The radiated energy is in the form of longwave radiation, which is heat energy.



o Solar Variability :

Another way of looking at climate change is to consider the impact of natural forcings
compared to human (anthropogenic) forcings. Click on the three forcing buttons below to
view three different graphs. Make note of what the gray and red lines signify. Natural
forcings are factors that are found in nature that cause a change in the climate. These
include solar variability and volcanoes. Anthropogenic forcings are the result of human
activities.
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Chapter 4: Historical Perspective
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44) Position of the Continents: Precambrian Era 1.
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Types of Evidence
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Chapter 5: Remote Sensing

| 62  Examples of Remote Sensing Tools =

Active remote sensing requires that the device used (onboard an airplane in the illustration
below) must transmit some type of electromagnetic radiation. This radiation is directed to
1) What is remote m’ng?b the surface below. Some of the radiation may be absorbed and some is reflected back
6.1 5 toward a receiver (or sensor) onboard the aircraft or satellite (the “platform” carrying the

(5.2) M of Remote W Tools instruments). Keep in mind, when viewing the illustration below, that all electromagnetic

radiation travels at the speed of light. The velocity of the radiation in the illustration is

(5.3) H is. | ing used? reduced to permit easier understanding of this concept.
(5.4) Case Study: Melt Lakes and Moulins

(5.5) Checking Your Understanding
|

2  Examples of Remote Sensing Tools
Listed below are several platforms (objects such as ships, planes, and satellites) that carry

instruments (such as cameras, sounders, radiometers) that are used by scientists to better
understand the workings of the Earth system. Click on any to learn about them in more

detail.
© AVHRR
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Chapter 6: Glacial Evidence

Global Glacier Mass Balance (Volume Change)
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Glacial Evidence

Chapter 6




Chapter 7
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Variations of the Earth's surface temperature: years 1000 to 2100




Chapter 8: Ice Core Evidence

Ice Core Evidence

" (8.1) What are ice cores? How are they obtained?
" (8.2) What can be learned from an ice core?

" (8.3) Checking Your Understanding

@n \What are ice cores? How are they obtained?
Introduction
Glaciers hold a record of past environmental information. A group of scientists, known as
ice core paleoclimatologists, travel to these glaciers in order to sample ice to retrieve
these recorded data. The scientists obtain an ice core by drilling into the glacier and
removing and storing the vertical cylinder of ice from the drill.

Now let's look at the entire process of obtaining ice
cores in more detail. In this section, we'll focus on the
work of one paleoclimatologist. Dr. Lonnie G.
Thompson's work focuses primarily on high altitude
mountain glaciers around the world. He has spent more
time above 19,000 feet elevation than anyone else
alive today. Click on the green buttons below to see
the techniques that he and his team have developed to
obtain these paleoclimate records. The video clips in
these sections are from the movie “Drilling”, courtesy
of Triri Productions.

Courtesy of CNN.com

@n What are ice cores? How are they obtained?

. Preparing for the Expedition

. Getting to the Glacier

@ Setting up Camp

 Drilling the Cores

. Transporting and Preserving the Cores
C Analyzing the Cores

A short video about Dr. Thompson . Watch the 24-Minute Movie "Drilling"

unep.net

bprc.osu.edu

Dr. Thompson standing in front of Qori Kalis Glacier in Peru:
The glacier's elevation is 5,670 meters (18,602 feet.)




Global Ice Volume
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Chapter 9: Oceanographic Evidence

Last Glacial Maximum

2.0 3.0
Age in million years before present
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Chapter 10: Biological Evidence

Postponed freezes, earlier thaws invasion
Researchers found evidence of global warming by studying data o phas
freezing and thawing of 26 bodies of water. The study concludes t

past 150 years, the freezing occurred an average of 8.7 days lates 3 pcc.ie
thaw occurred about 9.8 days earlier. Here are selected results.

..vgr‘ Bt },

Thaw
Days later Days earlier

Selected location per 100 years per 100 years

1. Mendota Lake, Wisconsin | 6days 7.5 days

2. Monona Lake, Wisconsin

3. Grand Traverse Bay, Minnesota | 111.4

4. Ostego Lake, New York 48

5. Toronto Harbor, Canada o 369

6. Red River, Canada 132

7. Nasijarvi Lake, Finland 57

8. Kallavesi Lake, Finland 53

9. Baikal Lake, Russia 1o
10. Angara River, Russia 85

Source: Sclence
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Spanish Version
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Conclusion

English version
*Over 5,000 DVDs (discs) given out; unknown numbers downloaded.

*Served as basis of HS courses, teacher workshops, & online course

*Supplemental docs: Outlines, Notebook, Table of Contents, Image Credits

*Downloadable from: https://www.cresis.ku.edu/education/DVD

Spanish version will be highlighted at International Geography
Conference in Santiago, Chile, in November, 2011.

Proposal submitted to NOAA to test effectiveness in 3 geographic
regions with different % of Latina/o students (K-12)

Questions: Landis.83@osu.edu  (614) 688-8279




