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There are numerous issues 
relating to science and 
society. This “Living Earth” is 

a special feature that highlights these 
issues and prods you to consider 
implications. These features can also 
serve as a centerpiece for opinion-
ated yet respectful discussions with 
your classmates and  others.

Certain atmospheric gases trap 
solar heat through a process 
called the greenhouse effect. 
These “greenhouse gases” act 
like blankets to keep our planet 
warm—if not for these gases our 
planet would be a chilly –18°C. 
The most significant greenhouse 
gas is water vapor. Because of the 
water cycle (the movement of 
water between the oceans, air, and 
land) the amount of water vapor 
worldwide remains fairly constant. 
Changes occur only in response to 
changes in the average global 
temperature where greater warmth 
means more water vapor, while 
cooler temperatures mean less.

Next in significance is carbon diox-
ide, CO2. Direct and indirect mea-
surements show a steady increase in 
atmospheric CO2 levels since humans 
began large scale burning of carbon-
based fuels starting with the indus-
trial revolution in the early 1800s. 
Atmospheric CO2, however, has not 
been rising as fast as one might 
expect, given the amount of CO2 
emitted by human activities. Thus, 
scientists estimate that about half of 
the CO2 we produce is absorbed by 
the oceans as well as by vegetation, 
which uses carbon dioxide in photo-
synthesis.

Because CO2 is a potent green-
house gas, one would expect that 
increasing levels in the atmosphere 
would result in an increase in the 
average global temperature. This, 
in turn, would alter the many  climate 
systems around our planet. Some 
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areas, for example, would become 
wetter, while others might experi-
ence a greater number of droughts. 
This alone would introduce signif-
icant challenges to communities. 
Most feared, however, is “runaway” 
climate change. In such a scenario, 
changes in the global climate would 
stimulate an acceleration of further 
changes in what is called a “posi-
tive feedback loop.” For example, 
as temperatures get warmer, more 
water vapor enters the atmosphere. 
Because water vapor is a greenhouse 
gas, the global temperatures would 
rise further leading to even more 
water vapor going into the atmo-
sphere and hence even warmer tem-
peratures, and so on. Under such a 
scenario, land-locked ice caps would 
be expected to melt. This would 
raise the sea level by many meters 
inundating all coastlines and the 
billions of people who live there— 
a disaster of epic proportions.

These are the fears. But are these 
fears founded upon reliable evidence? 
How certain are scientists that human 

CO2 output is  inducing increases in 
global temperatures? And are mod-
ern temperatures actually increasing? 
Are the chances of runaway climate 
change significant enough to warrant 
a reworking of our energy infrastruc-
ture? These are important and legiti-
mate questions now being asked by 
the general public, which includes 
corporate executives as well as our 
political leaders.

There is often, however, a discon-
nect between what scientists are 
willing to say and what the general 
public wants to hear. The scien-
tist may be asked for a definitive 
statement, such as “Human-induced 
global climate change is a problem.” 
But the scientist knows he or she can 
do no better than to speak in terms 
estimated probability and that even 
facts are subject to interpretation.

Consider how physical data reveal 
a direct relationship between  levels of 
atmospheric CO2 and global tempera-
tures over the past 400,000 years (see 
the accompanying graph). For some, 
this settles the direct  relationship 

▴ The potential effects of global warming are uncertain. Many different scenarios are possible.
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one’s personal worldview. For exam-
ple, what conclusions might an oil 
executive be willing to accept com-
pared to the president of a small 
island nation whose highest eleva-
tion is 10 meters above sea level? 
Objectivity is difficult to achieve, 
even for scientists. But what sepa-
rates the scientist is his or her objec-
tivity-driven scientific method.

Climate science is not politics—it 
is a science. yet climate science is 
now revealing potential dire conse-
quences, such as rising sea levels. 
What we need, more than ever, is 
an open-minded dialogue between 
science and society. Your efforts to 
learn science is a very  positive step in 
that direction. 
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▴ Levels of atmospheric carbon dioxide and global temperatures appear to be closely related to each other.

C o N C E p t C h e C K
Snow and ice reflect solar radiation, 
which helps to cool the Earth. land 
is good at absorbing solar energy, 
which helps to warm the Earth. If 
Earth’s snow and ice started melt-
ing, would this favor global warm-
ing or global cooling? how so?

CheCk Your anSWer As snow 
and ice melt, this exposes the land, 
which in absorbing solar energy 
increases the temperature. This, in 
turn, would cause more snow and 
ice to melt, leading to even higher 
temperatures. This is an example 
of a positive feedback loop that 
would favor global warming.

between atmospheric CO2 and global 
temperatures as a fact. Others will 
look deeper to note that past temper-
atures reliably go up some 600 years 
before CO2 levels go up. To them it 
may become a fact that increasing 
CO2 does not cause global warming. 
But CO2 doesn’t have to be the cause. 
Rather, once warming starts, the 
oceans begin to release more CO2, 
which is a potent greenhouse gas, 
thus creating a significant warming 
positive feedback loop. Then again, it 
could be emphasized that increased 
water vapor—not the CO2—acts as 
the most significant feedback propa-
gator. However, more water vapor in 
the atmosphere also leads to greater 
cloud cover, which has a cooling 
effect. And so the investigation would 
continue from one point/counterpoint 
to the next. To the scientist, the world 
is anything but black and white. They 
understand the value of slow and care-
ful deliberations as well as the need 
for evidence that is quantifiable, not 
anecdotal. Further, they understand 
the value of having their conclusions 
subject to the scrutiny of peer review.

For people seeking firm black or 
white conclusions, however, con-
sider how easy it would be to stop 
and focus upon a single interpreta-
tion of data that best aligns with 
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tabLe 1.4  Opposing viewpoints of Human-Induced Global Climate Change

POINT

1. There has been no significant global warming over the past century.
Temperatures have actually been cooling since 1998.

2. If there has been significant global warming, humans are not to blame.
The most likely causes include changes in Earth’s orbit and fluctuations in
the Sun’s energy output.

3. There is no definitive proof that humans have had a significant impact on
global climate. Regulations on human activities, therefore, would be an
unnecessary expense and harmful to the economy, especially for developing
nations where energy needs are growing the fastest.

4. Alarm about global climate change is a movement whose underlying goal is
to push forward a partisan political agenda.

COUNTER POINT

1. There has been a long-term warming trend. In 1998, a powerful El Nino
created an unusual warm spell. For only a few subsequent years the
temperatures were cooler.

2. To a significant extent, humans are responsible primarily due to their output
of carbon dioxide, which is a potent greenhouse gas. The evidence on this
is extensive and has proven highly compelling to the vast majority of climate
scientists.

3. The potential for runaway climate change is risky enough to warrant action.
But even if there is no climate change we would benefit from the develop-
ment of green technologies in terms of new jobs, decentralized energy
sources, clean energy for the developing world, and good stewardship of
the environment.

4. The denial of global climate change is a movement spearheaded by the
fossil fuel industry working to protect its financial interests.

think and discuss

 1. What is the difference between
“climate” and “weather” and
which is easier to predict?

 2. Some temperature gauges used
for measuring global tempera-
tures can be found in urban areas
where they are affected by
 surrounding heat sources. Why
would moving such a gauge to a
more rural setting be a bad idea?

 3. Two systems of regulating
CO2 emissions are the carbon
tax and the emissions trading
scheme (ETS), also known as
cap and trade. Search the web
for information on both of these
systems and discuss the pros
and cons of each.

 4. As demonstrated at Plant Barry
of Alabama Power, we have the
working technology for the large-
scale capture of carbon dioxide
from fossil fuel burning power
plants. The system works, but
they don’t turn it on. Why not?

 5. Scientists tend to think quietly in
the confines of their  laboratories
rather than out loud on a wide-
open political platform. At what
point should a scientist be com-
pelled to do otherwise? Should all
scientists be taught some political
skills in training for their careers?

▴ Climate scientists study an ice core containing ancient air captured within Greenland’s ice cap.
While there are many details of climate science that still puzzle us, there are also many details we
understand quite well. Puzzlement in one area does not invalidate our overall successes.

M01_SUCH4414_05_SE_C01.indd   25 29/08/12   3:16 PM




