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The Science and Impacts

Scientists now know for certain that the earth has been warming for the past
ey know that human activities, mainly the burning of coal and oil,

have dramatically increased concentrations of heat-trapping gases in the atmosphere. And they
understand the science of how these gases are causing the observed warming. As a result, they
predict that the world will continue to warm in the centuries ahead, with signi cant impacts on
sea levels and weather patterns, and consequences for human health, ecosystems, and the economy.
Avoiding the most severe impacts, scientists say, will require substantial reductions in emissions of
the greenhouse gases that are contributing to climate change.

GLOBAL TEMPERATURES: THE EARTH
ISWARMING

The world is getting warmer. Average global temperatures
have risen by more than 1 degree Fahrenheit over the last
century, with average warming of as much as 4 degrees

Fahrenheit in some regions (see Figure 1).*

According to scientists, this warming trend has accelerated
in recent years. The ten warmest years since thermometer
records became available in 1860 all occurred between
1995 and 2005.2 The World Meteorological Organization has
reported that 2005 was the second hottest year on record,
surpassed only by 1998, when El Nizo conditions in the
Paci ¢ Ocean contributed to above-average temperatures
worldwide. For the United States, the rst six months of
2006 were the warmest such period on record.®* No U.S.
state was cooler than average for the six-month period; ve
states Texas, Oklahoma, Kansas, Nebraska and Missouri

experienced record warmth.

Accompanying the increased temperatures at the earths
surface has been a signi cant rise in ocean temperatures
to a depth of 700 meters. Scientists from the U.S. National
Oceanic and Atmospheric Administration have demonstrated

that the ocean as a whole has been warming for the past
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ve decades.* The highest level of warming was recorded
at the upper levels of the oceans, evidence that the oceans
are absorbing most of the increased heat from the earth s

surface (see Figure 2).°

Even if greenhouse gas concentrations were stabilized
today, the heat that is already in the ocean will warm the
atmosphere over time, bringing an additional 1 degree
Fahrenheit of warming by the end of the twenty- rst century.®
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This brief is part of a series called Climate Change 101: Understanding and Responding to Global Climate Change, published by the Pew Center

on Global Climate Change and the Pew Center on the States.






