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Burning fossil fuels is the major source of human-

produced carbon dioxide.

How humans add

to carbon cycle

By ANNA McCARTNEY
Contributing writer

Carbon is constantly
on the move! Scientists
collect data to track this
movement and to measure
the atmospheric concentra-
tions of CO2 to understand
the natural carbon cycle
and the effect caused by

human contributions.

Carbon moves this way
naturally:

From the atmosphere to
plants — Green plants con-
stantly remove CO2 from
the atmosphere through
photosynthesis (the pro-
cess whereby plants make
food in the presence of
sunlight and water). Cer
tain bacteria also use CO2
to synthesize the organic
compounds they need.

From plants to animals
— Carbon present in the
food made by green plants
reaches animals through
the food chain. Carnivo-
rous animals receive this
carbonwhen they eat other
animals.

From the atmosphere
to water bodies — Carbon
dioxide is continuously
dissolved in the seas and
ocean through the process
of diffusion. This dissolved
CO2 may remain as it is in
the marine waters, may be
used by marine plants for
photosynthesis or may get
converted into carbonates
and bicarbonates, which
are converted into calci-
um carbonate by certain
marine organisms such as
corals and oysters to make
their shells. When these
organisms die, their shells
deposit on the sea floor and

finally turn into sedimen-
tary rocks.

From living things to the
atmosphere — Carbon di-
oxide is regularly returned
to the atmosphere by the
process of respiration in
plants and animals. Other
natural sources of CO2 are
forest fires and volcanoes.

From living things to the
land — As plants and ani-
mals die, carbon is depos-
ited in the ground. Some of
these dead organisms get
buried under the ground
and after millions of years,
change into oil, coal, and
natural gas due to high
pressure and other physi-
cal and chemical changes.

What s not natural is the
process of burning fossil fu-
els that emit CO2 into the
atmosphere. When humans
remove fossil fuels (coal,
ol and gas) from below
the ground surface, they
reintroduce carbon that
has been out of circulation
for millions of years to the
global carbon cycle. Bumn-
ing fossil fuels releases this
stored carbon, converting it
to CO2, which then enters
and builds up in the at-
mosphere. Humans have
severely depleted fossil
fuels in just over 100 years,
a rate that is 50 million
times greater than the rate
at which they are formed.
Andit's undeniable that all
that burning increased the
CO2 in the atmosphere.
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New college major topic

of talk at TREC tonight

By ANNA McCARTNEY
Contributing writer

Greg Andraso, Ph.D,
professor of biology at
Gannon University, will
provide an overview of
the new Gannon academic
major in freshwater and
marine biology and will
also talk about the work
he, his colleagues and stu-
dents have been conduct-
ing on aquatic invasive
species. The event is free
and open to the public. No
registration is required.
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Greg Andraso shares

research on round gobies

with David Boughton.

KNOW BEFORE YOU GO

What: Regional Science Consortium Visiting Scientist

Speaker Series
When: Tonight at 7 p.m.

Where: Tom Ridge Environmental Center

By ANNA McCARTNEY
Contributing writer

Long winter nights be-
came a little less cold and
dark when humans began
burning wood and later
fossil fuels to provide heat
and light.

What they didn't fore-
see is how burning these
carbon-based fuels for en-
ergy for an ever-increasing
population would disrupt
the balance of the carbon
cycle and put all life on
Earth in jeopardy. Even to-
day with all our scientific
knowledge of the carbon
cycle, many people don't
understand why keeping
that cycle in balance is so
important.

Allliving and once-living
things (i.e., biomass) are
based on carbon, the fourth
most abundant element in
our universe. The contin-
ual exchanges of carbon
between the atmosphere,
oceans and terrestrial eco-
systems define Earth's nat-
ural global carbon cycle.

Carbon, in many gaseous
forms — e.g., carbon diox-
ide (CO2), carbon monox-
ide (CO) and methane (CH4)
— can be released into the
atmosphere or absorbed
from the atmosphere by
processes at the surface to
keep the cycle in balance.

However, we have signif-
icantly disturbed the natu-
ral cycle since the begin-
ning of the industrial age.
We began overloading the
atmosphere with CO2 and
other greenhouse gases,
especially with fossil fu-
els that did not contribute
to the carbon cycle until
we started burning them.
Burning fossil fuels moves
long-buried carbon in the
piieton of CO2 into the atmo-
sphere; it remains there for
hundreds of years, trapping
heat that otherwise would
have radiated back to outer

space.
Many human activities
contribute greenhouse

gases to the atmosphere,
but the biggest contributor
is combustion of fossil fuels

(coal, oil and natural gas).

US EPA

Electricity generation using carbon-based fuels is responsible for a large fraction of carbon dioxide (CO2) emissions
worldwide and for 34 percent of U.S. man-made CO2 emissions in 2010. In the U.S., 70 percent of electricity
generation is produced from combustion of fossil fuels.

Carbon copies

Why increases in CO2 emissions harm our planet

Warming of the ocean, a rise in sea levels, a strong decline in Arctic sea ice, dangerous
heat waves and wildfires, severe droughts and extreme storm events have accompanied
this temperature increase.

NASA
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only the past 35 years. The
pattern is unmistakable:
The 12 warmest years on
record have all occurred
since 1998 and every one of
the past 37 years has been
warmer than the 20th cen-
tury average.

Warming of the ocean, a
rise in sea level, a strong
decline in Arctic sea ice,
dangerous heat waves and
wildfires, severe droughts
and extreme storm events
have accompanied this
temperature increase. We
can no longer ignore that
the heat-trapping emis-
sions we release today
from our cars and power

Earth-orbiting satellites and other technological advanceglants are setting the
have enabled scientists to collect many different types oflimate for our children
information about the Earth’s climate. Studying this dataand grandchildren. While
collected over many years reveals the signals of a

changing climate.

By overloading our atmo-
sphere with CO2, humans
are steadily driving up the
planet’s temperature. Sci-
entists can conclusively
identify that human activ-
ity is responsible for the
observed increase in CO2.
How? The carbon dioxide
emitted when coal, natural
gas and oil are burned has
a unique chemical “finger
print’— and the additional

CO2 in the atmosphere
bears that signature. In
fact, atmospheric CO2 con-
centrations have increased
by about 40 percent, with
more than halfthe increase
occurring since 1970.

Over the past 130 years,
the global average tem-
perature has increased
15 degrees Fahrenhett,
with more than half of that
increase occurring over

reducing our CO2 emis-
sions without delay is the
only way to slow the pace
of global warming, the ex-
cess CO2 that stays in the
system already will make
their climate very differ
ent from the one our an-
cestors knew.
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Find articles about energy in your aree..
Which type of fossil fuel is used to
generate energy? Is your region
promoting renewable energy like solar axd
wind?

Share your ideas on why fossil fuels
need to be replaced with renewable eneigy
sources. Send
them to axm40@
psu.edu for
http://climate.gov/ possible
http://climate.nasa.gov/evidence/ publication in “your
www.ncdc.noaa.gov/cag/ space.”
www.paseagrant.org/

Check out these websites
to learn more:



