Solar power drives Earth’s climate. Energy
from the Sun heats the surface, warms the
atmosphere, and powers the ocean currents.
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Kelp forests and their associated
communities of organisms live in cool Muir Glacier, August
waters off the coast of California. 2004, Bruce F. Molnia




OUR UNDERSTANDING OF THE CLIMATE SYSTEM 1S
IMPROVED THROUGH OBSERVATIONS, THEORETICAL

STUDIES, AND MODELING.

A. The components and processes of Earth’s climate

system are subject to the same physical laws as the
rest of the Universe. Therefore, the behavior of the
climate system can be understood and predicted
through careful, systematic study.

. Environmental observations are the foundation for
understanding the climate system. From the bottom
of the ocean to the surface of the Sun, instruments
on weather stations, buoys, satellites, and other
platforms collect climate data. To learn about past
climates, scientists use natural records, such as tree
rings, ice cores, and sedimentary layers. Historical
observations, such as native knowledge and personal
journals, also document past climate change.

. Observations, experiments, and theory are used to
construct and refine computer models that represent
the climate system and make predictions about its
future behavior. Results from these models lead to
better understanding of the linkages between the
atmosphere-ocean system and climate conditions
and inspire more observations and experiments. Over
time, this iterative process will result in more reliable
projections of future climate conditions.

Source: B. Longworth © 2008

. Our understanding of climate differs in important
ways from our understanding of weather. Climate
scientists’ ability to predict climate patterns months,
years, or decades into the future is constrained
by different limitations than those faced by
meteorologists in forecasting weather days to weeks
into the future.l

. Scientists have conducted extensive research on the

fundamental characteristics of the climate system and

their understanding will continue to improve. Current

climate change projections are reliable enough to help

humans evaluate potential decisions and actions in
response to climate change.

1. Based on “Climate Change: An Information Statement
of the American Meteorological Society,” 2007

A rosette device containing 36 seawater samples
is retrieved in the Southern Ocean. Seawater
samples from various depths are analyzed

to measure the ocean’s carbon balance.
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HUMAN ACTIVITIES
ARE IMPACTING THE
CLIMATE SYSTEM.

. The overwhelming consensus of scientific studies on

climate indicates that most of the observed increase
in global average temperatures since the latter part
of the 20th century is very likely due to human
activities, primarily from increases in greenhouse
gas concentrations resulting from the burning of
fossil fuels.2

. Emissions from the widespread burning of fossil

fuels since the start of the Industrial Revolution
have increased the concentration of greenhouse
gases in the atmosphere. Because these gases can
remain in the atmosphere for hundreds of years
before being removed by natural processes, their
warming influence is projected to persist into the
next century.

. Human activities have affected the land, oceans, and

atmosphere, and these changes have altered global
climate patterns. Burning fossil fuels, releasing
chemicals into the atmosphere, reducing the amount
of forest cover, and rapid expansion of farming,
development, and industrial activities are releasing
carbon dioxide into the atmosphere and changing
the balance of the climate system.

. Growing evidence shows that changes in many

physical and biological systems are linked to human-
caused global warming.3 Some changes resulting
from human activities have decreased the capacity
of the environment to support various species and
have substantially reduced ecosystem biodiversity
and ecological resilience.

. Scientists and economists predict that there will

be both positive and negative impacts from global
climate change. If warming exceeds 2 to 3°C (3.6 to
5.4°F) over the next century, the consequences of
the negative impacts are likely to be much greater
than the consequences of the positive impacts.

2. Based on IPCC, 2007: The Physical Science Basis:

Contribution of Working Group I

3. Based on IPCC, 2007: Impacts, Adaptation and

Vulnerability. Contribution of Working Group II
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KEY DEFINITIONS

Weather The specific conditions of the atmosphere at
in terms of variables that include temperature, precipit:
pressure, and wind.

Weather Forecast A prediction about the specific atm
location in the short-term future (hours to days).

Climate The long-term average of conditions in the ati
sea ice described by statistics, such as means and extr

Climate Forecast A prediction about average or extre
the long-term future (seasons to decades).

Climate Variability Natural changes in climate that fal
for a particular region, as measured by temperature, pr
Drivers of climate variability include the El Nifio Southe

Climate Change A significant and persistent change in
its variability. Climate change occurs in response to cha
environment: these include regular changes in Earth’s ol
continents through plate tectonic motions, or anthropog

Global Warming The observed increase in average te
and in the lowest layer of the atmosphere. In common
to the warming that has occurred as a result of increas
from human activities. Global warming is a type of clim
changes in climate conditions, such as changes in preci

Climate System The matter, energy, and processes inv:
atmosphere, hydrosphere, cryosphere, lithosphere, bios

Likely, Very Likely, Extremely Likely, Virtually Ce

Intergovernmental Panel on Climate Change (IPCC) to i
predicted outcome will occur in the climate system, acc
that is deemed “likely” to occur has a greater than 66%
likely” result has a greater than 90% probability. “Extre
probability, and “virtually certain” means greater than 9

Mitigation Human interventions to reduce the sources
sinks that remove them from the atmosphere.

Vulnerability The degree to which physical, biological,
susceptible to and unable to cope with adverse impacts

Adaptation Initiatives and measures to reduce the vul
systems against actual or expected climate change effe

Fossil fuels Energy sources such as petroleum, coal, o
living matter that existed during a previous geologic ti

Feedback The process through which a system is contr
response to its own output. Positive feedback results in
negative feedback reduces the output of a system.

Carbon Cycle Circulation of carbon atoms through the
photosynthetic conversion of carbon dioxide into compl
which are consumed by other organisms, and return of
carbon dioxide as a result of respiration, decay of organ

* Temperature Trends in the Lower Atmosphere: Steps for Understanding
and Reconciling Differences. Thomas R. Karl, Susan J. Hassol,
Christopher D. Miller, and William L. Murray, editors, 2006. A Report
by the Climate Change Science Program and the Subcommittee on Global
Change Research, Washington, DC.

* Based on IPCC, 2007: Impacts, Adaptation and Vulnerability. Contributic

* Based on IPCC, 2007: Mitigation of Climate Change. Contribution of Work




