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@ A rise in temperature around the North Pole is melting large
areas of Arctic ice, causing dramatic weather changes and declines in
populations of polar bears and walruses, among other changes,
according to a recent study.

@ While Arctic warming has been going on for decades and has
been studied before, this is the first thorough assessment of the causes
and consequences of the trend. The report supports the broad but
politically controversial scientific consensus that global warming is
caused mainly by heat-trapping greenhouse gases.

® “While some historical changes in climate have resulted from
natural causes and variations, the strength of the trends and the
patterns of change that have emerged in recent decades indicate that
human influences, resulting primarily from increased emissions of
carbon dioxide and other greenhouse gases, have now become the
dominant factor,” according to the report.
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@ Energy from the sun drives the earth’s weather and climate, and
heats the earth’s surface; in turn, the earth radiates energy back into
space. Atmospheric greenhouse gases, like water vapor, carbon
dioxide, and other gases, trap some of the outgoing energy, retaining
heat somewhat like the glass panels of a greenhouse. Without this
natural “greenhouse effect”, temperatures would be much lower than
they are now, and life as known today would not be possible. Instead,
thanks to greenhouse gases, the earth’s average temperature is a more
hospitable 15 °C. However, problems may arise when the atmospheric
concentration of greenhouse gases increases.

@ Why are greenhouse gas concentrations increasing? Scientists
generally believe that the burning of fossil fuels and other human
activities are the primary reason for the increased concentration of
carbon dioxide. Plant breathing and the decay of organic matter
release more than 10 times the carbon dioxide released by human
activities; but these releases have generally been in balance during
the centuries leading up to the industrial revolution with carbon
dioxide absorbed by plants and the oceans. What has changed in the
last few hundred years is the additional release of carbon dioxide by
human activities. Fossil fuels burned to run cars and trucks, heat
homes and businesses, and power factories are responsible for about
98% of U.S. carbon dioxide emissions, 24% of methane emissions,
and 18% of nitrous oxide emissions. The United States releases
about one-fifth of total global greenhouse gases.

@ Like many pioneer fields of research, the current state of global
warming science can’t always provide definitive answers to our
questions. There is certainty that human activities are rapidly adding
greenhouse gases to the atmosphere, and that these gases tend to
warm our planet. This is the basis for concern about global warming.
The fundamental scientific uncertainties are these: How much
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