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1: What Human Activities Affect the Carbon Cycle? | Sciencing
Humans affect the carbon cycle by exhaling carbon dioxide, burning fossil fuels, cutting down forests and poor farming
practices. While breathing is necessary to survival, there are other ways to slow the cycle. The natural amount of carbon
dioxide exhaled by humans is used by plants and vegetation.

The ocean , including dissolved inorganic carbon and living and non-living marine biota The sediments ,
including fossil fuels , freshwater systems, and non-living organic material. These carbon stores interact with
the other components through geological processes. The carbon exchanges between reservoirs occur as the
result of various chemical, physical, geological, and biological processes. The ocean contains the largest active
pool of carbon near the surface of the Earth. Atmospheric carbon cycle The ocean and land have continued to
absorb about half of all carbon dioxide emissions into the atmosphere, even as anthropogenic emissions have
risen dramatically in recent decades. It remains unclear if carbon absorption will continue at this rate. This
kind of plant takes both CO2 and water from the atmosphere for living and growing. Both of these gases
absorb and retain heat in the atmosphere and are partially responsible for the greenhouse effect. Carbon
dioxide also dissolves directly from the atmosphere into bodies of water ocean, lakes, etc. When dissolved in
water, carbon dioxide reacts with water molecules and forms carbonic acid , which contributes to ocean
acidity. It can then be absorbed by rocks through weathering. It also can acidify other surfaces it touches or be
washed into the ocean. Terrestrial biological carbon cycle A portable soil respiration system measuring soil
CO2 flux The terrestrial biosphere includes the organic carbon in all land-living organisms, both alive and
dead, as well as carbon stored in soils. About gigatons of carbon are stored above ground in plants and other
living organisms, [5] while soil holds approximately 1, gigatons of carbon. Autotrophs extract it from the air
in the form of carbon dioxide, converting it into organic carbon, while heterotrophs receive carbon by
consuming other organisms. Because carbon uptake in the terrestrial biosphere is dependent on biotic factors,
it follows a diurnal and seasonal cycle. In CO2 measurements, this feature is apparent in the Keeling curve. It
is strongest in the northern hemisphere because this hemisphere has more land mass than the southern
hemisphere and thus more room for ecosystems to absorb and emit carbon. Carbon leaves the terrestrial
biosphere in several ways and on different time scales. The combustion or respiration of organic carbon
releases it rapidly into the atmosphere. It can also be exported into the ocean through rivers or remain
sequestered in soils in the form of inert carbon. Between and soil respiration increased by about 0. There are a
few plausible explanations for this trend, but the most likely explanation is that increasing temperatures have
increased rates of decomposition of soil organic matter , which has increased the flow of CO2. The length of
carbon sequestering in soil is dependent on local climatic conditions and thus changes in the course of climate
change. Oceanic carbon cycle The ocean can be conceptually divided into a surface layer within which water
makes frequent daily to annual contact with the atmosphere, and a deep layer below the typically mixed layer
depth of a few hundred meters or less, within which the time between consecutive contacts may be centuries.
The dissolved inorganic carbon DIC in the surface layer is exchanged rapidly with the atmosphere,
maintaining equilibrium. It can also enter the ocean through rivers as dissolved organic carbon. It circulates in
this layer for long periods of time before either being deposited as sediment or, eventually, returned to the
surface waters through thermohaline circulation. Oceanic absorption of CO2 is one of the most important
forms of carbon sequestering limiting the human-caused rise of carbon dioxide in the atmosphere. However,
this process is limited by a number of factors. CO2 absorption makes water more acidic, which affects ocean
biosystems. It is one of the most important determinants of the amount of carbon in the atmosphere, and thus
of global temperatures. Organic carbon stored in the geosphere can remain there for millions of years. This
carbon dioxide can be released into the atmosphere and ocean through volcanoes and hotspots. After
extraction, fossil fuels are burned to release energy, thus emitting the carbon they store into the atmosphere
Main article: Global warming Human activity since the industrial era has changed the balance in the natural
carbon cycle. Units are in gigatons. The rest of this increase is caused mostly by changes in land-use,
particularly deforestation. Another direct human impact on the carbon cycle is the chemical process of
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calcination of limestone for clinker production, which releases CO2. Humans also influence the carbon cycle
indirectly by changing the terrestrial and oceanic biosphere. More directly, it often leads to the release of
carbon from terrestrial ecosystems into the atmosphere. Deforestation for agricultural purposes removes
forests, which hold large amounts of carbon, and replaces them, generally with agricultural or urban areas.
Both of these replacement land cover types store comparatively small amounts of carbon so that the net
product of the process is that more carbon stays in the atmosphere. Air pollution , for example, damages plants
and soils, while many agricultural and land use practices lead to higher erosion rates, washing carbon out of
soils and decreasing plant productivity. Humans also affect the oceanic carbon cycle. Arctic methane
emissions indirectly caused by anthropogenic global warming also affect the carbon cycle and contribute to
further warming in what is known as climate change feedback. On 12 November , NASA scientists reported
that human-made carbon dioxide CO2 continues to increase , reaching levels not seen in hundreds of
thousands of years:

Page 2

DISRUPTING THE CARBON BALANCE pdf
2: Hurricanes not likely to disrupt ocean carbon balance
Our earth currently has as much carbon as it ever has, or ever will have. We only have a given amount of resources on
our earth, and these resources are constantly recycled. The only thing that changes is where these resources are
stored. It is important to balance, for example, how much carbon is.

Since the Industrial Revolution approximately years ago, human activities such as the burning of fossil fuels
and deforestation have begun to have an effect on the carbon cycle and the rise of carbon dioxide in the
atmosphere. Human activities affect the carbon cycle through emissions of carbon dioxide sources and
removal of carbon dioxide sinks. The carbon cycle can be affected when carbon dioxide is either released into
the atmosphere or removed from the atmosphere. Burning of Fossil Fuels When oil or coal is burned, carbon is
released into the atmosphere at a faster rate than it is removed. As a result, the concentration of carbon dioxide
in the atmosphere increases. Natural gas, oil and coal are fossil fuels that are commonly burned to generate
electricity in power plants, for transportation, in homes and in other industrial complexes. The primary
industrial activities that emit carbon dioxide and affect the carbon cycle are petroleum refining, paper, food
and mineral production, mining and the production of chemicals. Carbon Sequestration When plants remove
carbon dioxide from the air and store it, the process is called carbon sequestration. Agricultural and forestry
methods can affect how much carbon dioxide is removed from the atmosphere and stored by the plants. These
sinks of carbon dioxide can be farms, grasslands or forests. Human activity in managing farmland or forests
affects the amount of carbon dioxide removed from the atmosphere by plants and trees. These sinks of carbon
dioxide affect the carbon cycle by decreasing the amount of carbon dioxide in the air. Sciencing Video Vault
Deforestation Deforestation is the permanent removal of trees from forests. Permanent removal of the trees
means new trees will not be replanted. This large-scale removal of trees from forests by people results in
increased levels of carbon dioxide in the atmosphere because trees are no longer absorbing carbon dioxide for
photosynthesis. As a result, the carbon cycle is affected. According to National Geographic, agriculture is the
primary cause of deforestation. Farmers remove trees on a large-scale basis to increase acreage for crops and
livestock. Geologic Sequestration Human activity can affect the carbon cycle by capturing carbon dioxide and
storing it underground rather than permitting it to be released into the atmosphere. This process is called
geologic sequestration. According to the U. Environmental Protection Agency, geologic sequestration could
retain large quantities of carbon dioxide for extended periods of time and consequently reduce the
concentrations of carbon dioxide above-ground.
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3: Carbon cycle - Wikipedia
The carbon cycle involves the movement of carbon between the atmosphere, biosphere, oceans and geosphere. Since
the Industrial Revolution approximately years ago, human activities such as the burning of fossil fuels and deforestation
have begun to have an effect on the carbon cycle and the rise of carbon dioxide in the atmosphere.

Messenger At many universities and other institutions, heartfelt campaigns are underway to divest from fossil
fuel companies as a way to address climate change. Is it possible to support urgent action on climate change
without opposing fossil fuel use? Indeed it is and there are sound arguments for why those concerned about
the planet need not support fossil fuel divestment. One such argument is scientific, and so offers reasoning
more fundamental than the financial arguments or moral pressure heard in much of the discussion around
fossil fuel divestment. In fact, climate science itself implies that the real need is to focus on rebalancing the
global carbon cycle. One of the foundations of climate science is the global carbon cycle , the largest part of
which is the uptake of CO2 through photosynthesis and the subsequent release of CO2 when the carbon in
organic matter is consumed, or metabolized, to produce food for plants. Chemically speaking, carbon is the
fuel of life. Over eons, a slow accumulation of unmetabolized carbon accumulated and became the coal, oil
and natural gas resources we consume today. Burning fossil fuels spews CO2 into the air faster than
photosynthesis and other processes can scrub it back out. The harm is caused by the imbalance in the carbon
cycle rather than the carbon itself. NASA Earth Observatory Each year, roughly petagrams, or billion metric
tons , of carbon circulate between the atmosphere and the land and sea per year. As the CO2 is removed from
the air, carbon would be slowly accumulating in forests and other forms of vegetation as well as soils and
sediments. Excess release of CO2 throws the cycle out of balance. Unmitigated combustion of fossil fuels
releases about 10 billion metric tons of carbon per year. Deforestation and other conversions of natural lands
release roughly one billion metric tons per year. Progress was made in reducing deforestation for a number of
years, but unfortunately it has started rising again. Globally, fossil fuel emissions continue to rise. US fossil
CO2 emissions have declined a bit since , largely because of the recession but also due to efficiency gains and
shifting some power generation away from coal to natural gas. The point is that CO2 is always cycling into
and out of the atmosphere. Fossil carbon combustion amounts to just five percent of the billion tons per year
of total carbon circulation, but the resulting imbalance adds enough CO2 to the air to destabilize the climate.
One option is to capture the carbon in fuel either before or after combustion and then sequester it underground.
Called carbon capture and sequestration CCS , this approach can be used in power plants and other large
stationary sources of CO2 emissions. Another option is to speed up the rate at which CO2 is removed from the
atmosphere and then sequester the resulting carbon, thereby balancing out the CO2 from fuel combustion.
These carbon dioxide removal CDR mechanisms, sometimes called negative emissions, include: No tilling is a
farming practice that keeps more carbon in the soil, rather than sending it into the atmosphere. Here soybeans
grow next to residue from wheat crop, which reduces erosion and maintains moisture for the new crop. Known
as ways to recarbonize the biosphere, such strategies are every bit as critical as efforts to decarbonize the
energy system. Collectively they could remove three to four billion metric tons per year from the atmosphere
and thereby offset as much as a third of fossil fuel emissions. Cutting fossil fuel consumption can be
accomplished by moderating population growth, shifting away from energy-intensive activities, improving
energy efficiency and using non-carbon resources such as solar, wind and nuclear. However, not every shift
from fossil to renewable fuel is helpful. Substituting biofuels for petroleum now robs the biosphere of
carbon-rich resources, such as corn or sugar cane, that otherwise would be used for food and feed. Land used
for biofuels can also lead to additional deforestation. Although some fossil carbon remains in the ground when
biofuels displace petroleum-based fuels, the net effect of biofuels is to throw the carbon cycle further out of
balance. There is rightful anger at some parts of the fossil fuel industry for sponsoring anti-environmental
campaigns. Getting rid of fossil fuels is not the end goal. The end goal is balancing the carbon cycle. In short,
restoring the Earth to balance is the proper focus of environmental policy and advocacy.
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4: The Changing Carbon Cycle | UCAR Center for Science Education
Trees and forest balance the amount of Carbon in the atmosphere through the process of photosynthesis in which
plants make their own food with carbon dioxide. When there is an access amount of carbon dioxide in the atmosphere a
'blanket' of carbon dioxide is created and this 'blanket' traps heat and prevents it from leaving the earth.

Humans are moving more carbon into the atmosphere from other parts of the Earth system. More carbon is
moving to the atmosphere when fossil fuels, like coal and oil, are burned. More carbon is moving to the
atmosphere as humans get rid of forests by burning the trees. Burning wood releases carbon into the
atmosphere that had been stored in the tree. Most of the carbon in the atmosphere is in molecules of carbon
dioxide CO2. Carbon dioxide is a greenhouse gas; it causes heat to be retained in the atmosphere. By
increasing the amount of this greenhouse gas in the atmosphere, Earth is becoming warmer. Carbon dioxide
spends a long time, up to many centuries, in the atmosphere, so even if people stopped adding carbon dioxide
to the atmosphere now Earth would continue to warm. The carbon can slowly move back into the biosphere,
taken up by plants as they photosynthesize. It can also move into the oceans. And it can be stored in rocks of
the geosphere like limestone. Researchers are currently studying these processes and others that move carbon
out of the atmosphere. However, prehistoric changes happened for different reasons. Volcanoes release more
than lava and ash. They also send gases, like carbon dioxide into the atmosphere. Today the amount of
volcanic eruptions is very small compared with other times in the past, yet the concentration of carbon dioxide
in the atmosphere is quite high because people are burning forests and fossil fuels. The graph below shows
how the concentration of carbon dioxide in the atmosphere has increased over time. These measurements were
made at Mauna Loa in Hawaii, where the atmopshere is well mixed as air blows across the Pacific.
Measurements have been made at other sites around the world too, but the longest record we have is from
Hawaii. Charles Keeling started making the monthly measurements grey line in The graph is known as the
Keeling curve in his honor. The annual fluctuation in carbon dioxide is caused by seasonal change in the
amount of carbon dioxide taken up by plants on land in the Northern Hemisphere.
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5: What would happen if the carbon cycle was disrupted? | eNotes
The carbon cycle is the term used to describe the ways in which carbon moves between them, and the proportion of
carbon stored in each component. See the figure below for an indication of how much carbon is stored in each reservoir,
and for some of the processes by which the carbon moves.

More on the agenda At many universities and other institutions, heartfelt campaigns are underway to divest
from fossil fuel companies as a way to address climate change. Is it possible to support urgent action on
climate change without opposing fossil fuel use? Indeed it is and there are sound arguments for why those
concerned about the planet need not support fossil fuel divestment. One such argument is scientific, and so
offers reasoning more fundamental than the financial arguments or moral pressure heard in much of the
discussion around fossil fuel divestment. In fact, climate science itself implies that the real need is to focus on
rebalancing the global carbon cycle. One of the foundations of climate science is the global carbon cycle , the
largest part of which is the uptake of CO2 through photosynthesis and the subsequent release of CO2 when the
carbon in organic matter is consumed, or metabolized, to produce food for plants. Chemically speaking,
carbon is the fuel of life. Over eons, a slow accumulation of unmetabolized carbon accumulated and became
the coal, oil and natural gas resources we consume today. Burning fossil fuels spews CO2 into the air faster
than photosynthesis and other processes can scrub it back out. The harm is caused by the imbalance in the
carbon cycle rather than the carbon itself. NASA Earth Observatory Each year, roughly petagrams, or billion
metric tons , of carbon circulate between the atmosphere and the land and sea per year. As the CO2 is removed
from the air, carbon would be slowly accumulating in forests and other forms of vegetation as well as soils and
sediments. Excess release of CO2 throws the cycle out of balance. Unmitigated combustion of fossil fuels
releases about 10 billion metric tons of carbon per year. Deforestation and other conversions of natural lands
release roughly one billion metric tons per year. Progress was made in reducing deforestation for a number of
years, but unfortunately it has started rising again. Globally, fossil fuel emissions continue to rise. US fossil
CO2 emissions have declined a bit since , largely because of the recession but also due to efficiency gains and
shifting some power generation away from coal to natural gas. The point is that CO2 is always cycling into
and out of the atmosphere. Fossil carbon combustion amounts to just five percent of the billion tons per year
of total carbon circulation, but the resulting imbalance adds enough CO2 to the air to destabilize the climate.
One option is to capture the carbon in fuel either before or after combustion and then sequester it underground.
Called carbon capture and sequestration CCS , this approach can be used in power plants and other large
stationary sources of CO2 emissions. Another option is to speed up the rate at which CO2 is removed from the
atmosphere and then sequester the resulting carbon, thereby balancing out the CO2 from fuel combustion.
These carbon dioxide removal CDR mechanisms, sometimes called negative emissions, include: No tilling is a
farming practice that keeps more carbon in the soil, rather than sending it into the atmosphere. Here soybeans
grow next to residue from wheat crop, which reduces erosion and maintains moisture for the new crop. Known
as ways to recarbonize the biosphere, such strategies are every bit as critical as efforts to decarbonize the
energy system. Collectively they could remove three to four billion metric tons per year from the atmosphere
and thereby offset as much as a third of fossil fuel emissions. Cutting fossil fuel consumption can be
accomplished by moderating population growth, shifting away from energy-intensive activities, improving
energy efficiency and using non-carbon resources such as solar, wind and nuclear. However, not every shift
from fossil to renewable fuel is helpful. Substituting biofuels for petroleum now robs the biosphere of
carbon-rich resources, such as corn or sugar cane, that otherwise would be used for food and feed. Land used
for biofuels can also lead to additional deforestation. Although some fossil carbon remains in the ground when
biofuels displace petroleum-based fuels, the net effect of biofuels is to throw the carbon cycle further out of
balance. There is rightful anger at some parts of the fossil fuel industry for sponsoring anti-environmental
campaigns. Getting rid of fossil fuels is not the end goal. The end goal is balancing the carbon cycle. In short,
restoring the Earth to balance is the proper focus of environmental policy and advocacy. This article is
published in collaboration with The Conversation. Read the original article. Publication does not imply
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endorsement of views by the World Economic Forum. To keep up with the Agenda subscribe to our weekly
newsletter. A man removes dirt from an oven to retrieve baked bricks at a brickyard in the outskirts of
Islamabad.
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6: Agricultural ammonia emissions disrupt Earth's delicate nitrogen balance
Since the Industrial Revolution, humanity's reliance on the combustion of fossil fuels has led to changes in atmospheric
carbon dioxide concentrations, the frequency and intensity of atmospheric ozone and smog, and the production of other
potent greenhouse gases such as nitrous oxide and methane.

Carbon is the essential element for life on Earth. Not only is carbon found in all living things, this element is
present in the atmosphere, in layers of limestone sediment on the ocean floor, and in fossil fuels like coal. This
would be a good time to give students the Carbon Cycle Reference Sheet to help them follow along with the
lesson. It would also be helpful to have several carbon-containing objects to show the students â€” a sea shell,
a sedimentary rock limestone , some chalk, a plant, maybe even a lump of coal. It is found in sedimentary
rocks especially limestone and in this piece of chalk that I am holding in front of you. A leafy green plant
absorbs carbon dioxide from the atmosphere and uses it, combined with water from the soil, to make the
substances it needs for growth. The carbon that is contained in a lump of coal is actually carbon from a very
long time ago â€” a time when dinosaurs walked the Earth. Millions of years ago, much of the world was
covered with thick vegetation and swamps. When the climate changed, this vegetation died and sunk
underwater, where it lost all of its oxygen atoms, leaving sediment â€” containing a high percentage of carbon
â€” on the ocean floor. As time passed, layers of sand and mud from the water settled over some of these
sediments. Coal, oil and natural gas are all carbon-containing substances that we call fossil fuels. Can anybody
guess why we call them fossil fuels? Can anybody explain what a cycle is? A cycle is a sequence of changing
states that produces a final state identical to the original one. There are two types of carbon cycles that we are
going to learn about. The first carbon cycle is the geological carbon cycle, which has been occurring over the
past 4. In the geological carbon cycle, carbon moves between rocks and minerals, the oceans and the
atmosphere. The processes of weathering, erosion and volcanic activity are the forces that actually move the
carbon around in this cycle. This cycle can take millions of years to come full circle, and it is happening
continuously all around us. Did you ever think that you might have a carbon cycle occurring inside your own
body? Well, you do, and your body depends on it! When we eat, we ingest carbon in the form of
carbohydrates and proteins. In our cells, the carbon combines with oxygen in our blood to produce the energy
we need. Have you ever taken a deep breath after eating a big meal? Well, you are actually exhaling carbon, or
carbon dioxide, as a waste product of digestion. Fortunately, nature does a very good job at balancing these
two carbon cycles â€” she works hard to make sure that too much carbon does not accumulate in one place. It
is important that we as humans help nature do this. Over the past years, humans have been upsetting the
carbon cycle by adding ever-increasing amounts of carbon into the atmosphere in the form of carbon dioxide,
or CO2. One way we release carbon into the atmosphere is by burning fossil fuels for energy to light our
houses, drive our cars and even play our stereos. Many people believe that burning fossil fuels and adding
extra carbon into the atmosphere is causing a problem known as global warming. This type of climate change
can negatively affect human health, animal health and the environment by disturbing ecosystems, causing
drought and changing crop growing seasons. Engineers are working to reduce the carbon emissions into the
atmosphere by developing technologies that use less fuel and are more sensitive to the balance of the carbon
cycles. We as consumers of energy can also make a big difference by conserving energy. What are some ways
that we can conserve energy? Allow students time to brainstorm and call out answers. We can take shorter
showers, ride a bike or walk when we can, and adjust our thermostats a little bit during the winter heater and
summer air conditioner , and just as important, we can talk to our family about recycling. Lesson Background
and Concepts for Teachers Carbon C is the building block of all living things and is the fourth most abundant
element in the universe after hydrogen H , helium He , and oxygen O. The global carbon cycle can be divided
into two categories: The result of the collision between these objects and the Earth was a steady increase of the
carbon content of the solid Earth, which has made life here possible. Carbon dioxide in the atmosphere reacts
with different minerals to form the mineral calcium carbonate limestone through a process called weathering.
Limestone is dissolved eroded by rainwater and carried to the oceans, where it precipitates out of the ocean
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water and forms layers of sediment on the ocean floor. Through volcanic eruptions, this carbon dioxide is
re-released into the atmosphere. These four main reservoirs of carbon are interconnected by pathways of
exchange. Other atmospheric gases that contain carbon are methane and chloroflourocarbons, which are
artificial human-produced gases. These three gases are typically referred to as greenhouse gases, whose rising
concentration is thought to contribute to global warming. Flowchart of the transfer of carbon to the
atmosphere from the biosphere. The human respiratory system. Our respiratory system consists of the airways,
the lungs and the respiratory muscles that control the movement of air oxygen into and out of the body. Within
the lungs, molecules of oxygen and CO2 are exchanged between the inhaled gas and the blood. The
respiratory system oxygenates the blood and removes carbon dioxide from the circulation, which is released
into the atmosphere when we exhale, as illustrated in Figure 4. Biomass is also an important part of the carbon
cycle. In the energy production industry, biomass refers to living and recently living biological material i. All
living or once-living organisms contain carbon. When the biological matter is combusted, the carbon
contained in the biological matter is released back into the atmosphere. When we burn a bundle of wood,
energy is released as heat. This combustion process also produces CO2 along with methane, carbon monoxide
and smoke , which is released into the atmosphere. Although biomass is a renewable fuel, it still contributes to
global warming when the amount of biomass removed from the biosphere is not replaced by an equal amount
of vegetation. Both deforestation the removal of forest cover, either intentionally â€” e. A hillside suffering
from deforestation. Fossil fuels such as coal, petroleum products and natural gas are sources of ancient
biomass that were formed during the Carboniferous Period â€” million years ago. At that time, the land was
covered with swamps filled with huge trees, ferns and other large leafy plants. As this carbon-containing
vegetation died, it sank to the bottom of the swamps of oceans and formed layers of a spongy material called
peat see Figure 6. The formation of fossil fuels over millions of years. More layers of rock piled on top and
began to press down on the peat. The peat was squeezed until the water came out of it, and eventually, over
millions of years, it turned into coal, oil or petroleum, and natural gas. The utilization of fossil fuels has
enabled large-scale industrial development around the world. The combustion of fossil fuels greatly disturbs
the carbon cycle because they have been "out" of the cycle for a long time. The burning of fossil fuels is a
major contributor to the rising carbon dioxide levels in the atmosphere. All living organisms are based on the
carbon atom, and they depend on the production of sugars from solar energy and carbon dioxide
photosynthesis to produce the chemical energy that facilitates cell growth and reproduction. The most
common way that carbon is transferred to the biosphere is from the atmosphere via photosynthesis.
Photosynthesis is the process by which plants make energy using water, sunlight and CO2 from the
atmosphere. Department of Energy http: Plants "burn" these carbohydrates during respiration, which releases
the energy contained in sugars to be used as fuel. Plants then release oxygen to the atmosphere, which is used
for respiration by humans and other organisms. Photosynthesis plays a crucial role in balancing the carbon
cycle by absorbing CO2 from the atmosphere. This process is known as "carbon sequestering. Recently,
scientists and engineers have been exploring a variety of means to artificially capture and store carbon and to
enhance the natural sequestration process. Human activities, particularly fossil fuel burning and deforestation,
disrupt this natural flux by releasing CO2 into the atmosphere. When we mine coal and extract oil from the
Earth and then burn these fossil fuels for transportation, heating, cooking, electricity and manufacturing, we
are effectively moving carbon more rapidly into the atmosphere than is being removed from the atmosphere
naturally through the sedimentation of carbon. This causes the concentration of CO2 in the atmosphere to
increase, which leads to global warming. Also, by clear-cutting forests to support agriculture, we are
transferring carbon from living biomass into the atmosphere. Because of this, the CO2 concentration in the
atmosphere is higher than it has ever been. In the energy production industry, biomass refers to living and
recently living biological material which can be used as fuel for industrial production. Fossil fuels such as
coal, petroleum products and natural gas are sources of ancient biomass that were formed millions of years
ago from the decay of plant and animal matter. The solid part of the Earth which is mostly rock and regolith a
layer of loose, heterogeneous material covering solid rock ; the main divisions of the geosphere are the crust,
mantle and core. The process by which green plants create energy by absorbing solar energy and carbon
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dioxide from the atmosphere to produce carbohydrates sugars. The process by which an organism obtains
energy through the reaction of oxygen with glucose to give water, carbon dioxide and ATP energy. Associated
Activities Dinosaur Breath - Students investigate how the carbon cycle has been occurring for millions of
years and is necessary for life on Earth. They also learn about the danger of heavy CO2 emissions into the
atmosphere and why engineers are working to understand the carbon cycle and reduce CO2 emissions. Lesson
Closure Today we learned that carbon is a very important part of our Earth. In fact, carbon makes life on Earth
possible and exists in many different forms. What are some carbon-containing objects? There are two carbon
cycles to keep in mind: In this shorter cycle, carbon is exchanged between the atmosphere, biosphere,
hydrosphere and geosphere. Some ways in which carbon is released into the atmosphere are: Can anyone tell
me how human activities have been releasing too much carbon into the atmosphere? Yes, activities such as
fossil fuel combustion and deforestation, are releasing unnatural amounts of carbon dioxide into the
atmosphere. Today, people are concerned that the high level of CO2 in the atmosphere is contributing to
global climate change. Engineers are working to rebalance the carbon cycle by reducing CO2 emissions.
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7: Rather than divest, advocate for carbon balancing
About half of the carbon emitted by human activity rises into the atmosphere, where it helps contribute to global
www.enganchecubano.com other half is absorbed by oceans, watersheds and plants, as part of.

What processes drive the carbon cycle? The carbon cycle is a biogeochemical cycle. That suggests three major
types of processes: It comes first in the term "biogeochemical", but the carbon cycle preceded the evolution of
the earliest forms of life on our planet. Important biological processes include photosynthesis , respiration ,
and decay. Photosynthesis is the way that living things absorb CO2. Respiration and decay are some of the
ways that living things can release carbon back into their surrounding environments. Geological involving
rocks processes came first. Many forms of rock will react with carbon dioxide when exposed to air and water.
This is often referred to as a form of " weathering " of rock surfaces, but it is just as easily imagined as rock
being dissolved by a mild carbonic acid. It is also part of a more general geological process called erosion
which eventually washes the rock as sediment into the seas where it can be compacted and cemented into
sedimentary rock. Tectonic forces can push this rock under continental plates where it can be metamorphosed
and or melted. Eventually this rock and its carbon can be expelled back into the atmosphere via a volcanic
eruption. There are some other biochemical and geochemical processes involved in the carbon cycle.
Combustion burning of organic material releases carbon into the surrounding air and soil. Marine animals also
use carbon to help form their shells. Carbon monoxide CO interferes with gas transfer in the blood. Cyanide
HCN also blocks gas mechanisms resulting in death fromhypoxia. I think that photosynthesis is the process
that is the basis of the carbon cycle. What are the processes of the carbon cycle and the nitrogen cycle? CO2 in
the air get taken in by plants through photosynthesis. Carbon is in plant. Animals eat the plant. Carbon is in
animal. Animal droppings contain carâ€¦bon. Decomposers break down droppings into CO2. CO2 returns to
air. Or Plants and animals die. Decomposers break down remains into CO2. Alternative ways for carbon to
enter the cycle include combustion and respiration of animals and plants. Nitrogen in air gets combined with
oxygen with lightning. Nitrates are in soil. Plants take Nitrogen as Protein. Nitrogen in plant as Protein. Plants
and Animals die. Decomposers break down Proteins and Nitrogen gets released into the air again. What are
two ways in which man has disrupted the carbon cycle? Burning fossil fuels coal, oil and natural gas. This
releases billions of tonnes of extra carbon dioxide CO2 that has been hidden under the ground for millions of
yearsâ€¦. Cutting down the great forests of the world. Vegetation absorbs CO2 from the atmosphere and stores
the carbon. Trees can store half their body weight in carbon for hundreds of years. But only if they are
growing.
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8: How human activities affect the carbon cycle
Most of the carbon in the atmosphere is in molecules of carbon dioxide (CO2). Carbon dioxide is a greenhouse gas; it
causes heat to be retained in the atmosphere. By increasing the amount of this greenhouse gas in the atmosphere,
Earth is becoming warmer.

The predicted changes for the next 50 to years are larger and faster than previously thought Intergovernmental
Panel on Climate Change [IPCC], ; They are also more certain. Change has not been, and will not be, evenly
distributed over the planet. Climate changes are greatest at mid- to high latitudes and over continental land
masses, where large populations dwell and rely on ecosystem services for their sustenance. Nor are the
changes expected to be simple linear increases in temperature or other climatic variables: The impacts that
have already been recorded over the twentieth century will likely intensify over the twenty-first, profoundly
affecting natural ecosystems and the services that society has come to depend on. Climate change is arguably
the most important environmental issue of the twenty-first century. It will have significant implications for
resource management strategies. Are forests and forestry part of the problem or part of the solution Apps and
Kurz, ? This paper examines the contribution of forest ecosystems and their management to the global carbon
cycle. Climate change and the global carbon cycle In the IPCC concluded that most of the warming observed
over the last half of the twentieth century can be attributed to human activities that have increased greenhouse
gas concentrations in the atmosphere. They also warned that these changes will continue to drive rapid climate
changes for several centuries to come IPCC, Chief amongst these greenhouse gases is CO2, whose
atmospheric concentrations have been dramatically altered by human perturbations to the global carbon cycle.
This range of variation in atmospheric CO2 is remarkably narrow, given that its concentration is determined
by a highly dynamic biogeochemical cycle. This suggests that the global carbon cycle was controlled by
powerful biological feedback processes to maintain a close balance between net photosynthetic uptake of CO2
by the biosphere and its total respiration-the net source and sink strengths of the biosphere was very close to
zero over at least the last , years. The warming from glacial to interglacial conditions was relatively rapid,
while the cooling phase leading to glaciation was initially rapid possibly suggesting perturbation by an
external event , but eventually gradual indicating strong feedbacks that act to counter the change. These
patterns suggest a long-term asymmetry in the global rates of CO2 uptake and release by the biosphere
Falkowski et al. The terrestrial and ocean ecosystems act as buffers to maintain the global temperature in a
habitable range. The concentration is also rising at a rate that is at least ten times and perhaps as much as one
hundred times faster than ever before observed Falkowski et al. Although it is straightforward to quantify the
Figure 1: The natural terrestrial carbon cycle direct anthropogenic inputs of CO2 to the atmosphere, a
quantitative explanation of the rates of atmospheric increase has proven immensely challenging, precisely
because of the strong feedbacks exerted by terrestrial and ocean ecosystems to the changes. Human
perturbations to the global carbon cycle Human perturbations to the carbon cycle have been both direct and
indirect. Obvious direct effects are the addition of new carbon to the active 2 global carbon cycle through the
combustion of fossil fuels, and the modification of the vegetation structure and distribution through land-use
change. Deforestation, the removal of forest vegetation and replacement by other surface cover, has the largest
land-use change impact on the carbon cycle, both through the loss of photosynthetic capacity in forest
vegetation and the simultaneous release of large carbon stocks accumulated in forest ecosystems over long
periods of time. Indirect human impacts on the carbon cycle include changes in other major global
biogeochemical cycles, alteration of the atmospheric composition through the additions of pollutants as well
as CO2, and changes in the biodiversity of landscapes and species. To provide perspective, this emission is
equivalent to the total incineration of half of all the trees in Canada - with no residues, charcoal or soot.
Terrestrial ecosystems, in particular, sequestered took up and retained 2. Of pressing importance in the search
for mitigation strategies - activities that slow or reverse the buildup of atmospheric CO2 - is the understanding
of the mechanisms responsible for the present net biospheric uptake. Will these mechanisms continue to offset
direct anthropogenic emissions? Or will they decline in strength, or even fail entirely as the carbon
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cycle-climate system moves into a new mode of operation Falkowski et al. Answers to these questions are of
obvious importance to human society. The anatomy of sources and sinks at the stand and landscape scale A
forest ecosystem acts as a "sink" a net removal of atmospheric CO2 when there is an increase in the sum of all
carbon stocks retained in the forest vegetation itself and the derived stocks of organic carbon in other
reservoirs. The most important of these derived reservoirs are the detritus and soil organic matter pools of the
forest ecosystem. Figure 3 shows the conceptual pools and transfers of carbon involved in forest ecosystems
and in the forest sector. In addition to the ecosystem compartments vegetation, detritus and soil pools and the
exported pools that are located off-site including forest products and the waste created during their
manufacture and abandonment in landfills , the use of fossil-fuel reserves by the forest sector is also shown.
Provided all stocks and fluxes are accounted for, the two approaches must give identical answers conservation
of mass. In practice, a combination of the two approaches is used. The net carbon balance of a given stand of
trees patch varies with the prevailing conditions affecting rates of CO2 uptake and release but also depends
strongly on the stage of development of the stand and its past history. At the landscape or biome scale, a forest
is a mosaic of many stands of trees individual ecosystems in various stages of development. The net carbon
balance at this scale is the summation across all such ecosystems in the landscape. Change in the net carbon
accumulation at the landscape scale thus has two components: The age-class distribution is a histogram of the
fraction of the forest in each age class typically 10 or 20 years , and is a record of past mortality and
recruitment events. Landscape sources and sinks of atmospheric carbon can arise from changes in ecosystem
productivity or from changes in the disturbance regime. If the disturbance rates increase, the age-class
distribution shifts to the left younger stands and the total carbon retained in the ecosystems in the landscape
decreases - the landscape is a transient net source of CO2 to the atmosphere until a new stable age-class
distribution is reached. If carbon is transported out of the ecosystem landscape to decompose in off-site
reservoirs, such as forest products, the landscape source is reduced by that amount - in essence this component
of the source is exported. Similarly, if disturbances are suppressed, the distributions shift to the right older
forest stands and carbon stocks increase with a transient net removal of CO2 from the atmosphere. The
existing land-based carbon sink and its likely future Until recently, the net land-based carbon sink required to
balance the perturbed global carbon budget Figure 2 , was explained primarily by enhanced forest uptake rates
- increased GPP - associated with elevated atmospheric CO2, increased nutrient inputs from pollution, and a
positive response to global temperature increases. Changes in land-use practices, however, are now known to
be responsible for some of the present land-based sink. While physiological mechanisms driven by variations
in climate can explain some of the short-term changes seasonal to interannual in forest ecosystem C uptake
GPP , the trends in longer-term net uptake and retention GPP-R are less certain Canadell et al. The distribution
of the carbon taken up within forest ecosystems, and the respiration from these enhanced carbon stocks, may
also increase in response to the same environmental stimuli. In addition, each of the stimulation mechanisms
has limiting factors that eventually lead to a decrease in its importance over time Canadell et al. Finally there
is a concern that changes in the disturbance regime rate, intensity and form will increase substantially with
climate change. Mitigation opportunities Land management, especially forestry and forest management, can
contribute to mitigation aims both by maintaining healthy ecosystems and thereby helping to maintain, if not
increase the natural land-based carbon sink, and by reducing anthropogenic emissions of CO2 from these
forests Figure 2. These two opportunities are not mutually exclusive, and will be briefly described in very
broad terms. Forest management to increase or maintain terrestrial ecosystem carbon The various forest
ecosystem management activities that have been proposed Binkley et al. Managing services derived from
forests for carbon benefits Products extracted from managed forest ecosystems play multiple roles in the
global carbon cycle: Forest products as a manageable carbon pool The trade of forest products results in a
spatial displacement of the source component at the site of the decomposing product relative to a comparable
sink component in the forest ecosystem. The carbon contained in forest products makes a small, and
manageable, contribution to the global carbon balance. Globally, the net effect on atmospheric concentration is
negligible unless the rate of decomposition in the geographically displaced product pools is different from that
in the forest ecosystem from which it was removed. Controlling these rates through wise management,
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however, can offer some degree of mitigation of the increases in atmospheric CO2. Use of forest biomass for
bioenergy Forest-derived organic materials can also serve to reduce anthropogenic emissions in two important
ways: Figure 3 shows this emission reduction role as a control on the fossil-fuel emissions. The trend of
increasing replacement of traditional wood-based construction products by cement, metals such as steel and
aluminium, and plastics has an adverse impact on the global carbon cycle by increasing the combustion of
fossil fuel for their production. Similar ratios are found for other materials such as aluminum and PVC, that
require expenditures of energy in their production Richter, , but which are increasingly becoming substitutes
for traditional wood products. This change has been driven by human perturbations to the global carbon cycle.
These perturbations have been both direct, introducing new carbon to the active cycle through fossil-fuel use
and land-use change, and indirect, affecting the biospheric part of the active carbon cycle through other
environmental changes, and through perturbations to other global biogeochemical cycles. Thus, in the absence
of purposeful mitigation, the land-based CO2 sink will likely decrease and could even become a source over
the coming century Cox et al. Sustainable development in forestry has an important role to play in reversing
these trends. This role is not restricted to the maintenance or enhancement of carbon stocks in forest
ecosystems but can include reduction of fossil-fuel emissions. The sustainable use of forest products including bioenergy to displace the use of fossil fuels and avoiding the use of alternative materials with a
higher energy content - may make a much more significant contribution to mitigating climate change in the
longer term, because it avoids the introduction of new carbon into the active carbon cycle, while supplying
essential goods and services to society. The sustainable use of forests can provide a potential win-win
situation: Good forestry is part of the solution. The carbon budget of Canadian forests in a changing climate:
Contrasting physiological and structural vegetation feedbacks in climate change simulations. Sequestering
carbon in natural forests. Regional changes in carbon dioxide fluxes of land and oceans since Carbon
metabolism of the terrestrial biosphere: A multi-technique approach for improved understanding. Acceleration
of global warming due to carbon-cycle feedbacks in a coupled climate model. The global carbon cycle: The
North American Sink. How does forestry infuence atmospheric carbon? Interannual variabiity in the global
carbon cycle. Why are estimates of the terrestrial carbon balance so different? In press accepted Jan New
York, Cambridge University Press. Cambridge, Cambridge University Press. Technical and economic
potential of options to enhance, maintain and manage biological carbon reservoirs and geo-engineering. A
year retrospective analysis of carbon fluxes in the Canadian forest sector. Uncertainty and climate change
assessments. Life cycle assessment of wood products. Carbon dioxide mitigation in forestry and wood
industry, pp. Simulated response of the ocean carbon cycle to anthropogenic climate warming. Dual modes of
the carbon cycle since the last glacial maximum. Global change and the Earth system: A planet under pressure.
Stockholm, The Global Environmental Programmes. WMO Statement on the status of the global climate in
9: Carbon Farming | Carbon Cycle Institute
The Global Carbon Balance and its Vulnerabilities Pep Canadell Global Carbon Project International Project Office
CSIRO Marine and Atmospheric Research.

Page 14

DISRUPTING THE CARBON BALANCE pdf
The Center for Democracy and Technology and Internet Privacy in the U.S. Elmira Prison Camp The forest unseen
zippyshare Adobe on ipad Thinking Strategically Within Your Company Visualizing forest change The Psalmody
question Das Mannerfoto Buch Milk Producers Prompt Payment Act of 1984 Palace of Mirrors Trouble With Andrew
Annotated list of the birds of Oneida County, N. Y. James patterson french twist Krups il primo manual The Ecosystem
of a Fallen Tree (Pascoe, Elaine. Library of Small Ecosystems.) The will of Peter Chardon Brooks The grockles guide
Special assignment A Hundred Battles In The West Church and society in Catholic Europe of the eighteenth century
Wireshark 101 2nd edition wordpress Claude bernard introduction to the study of experimental medicine Dodge City
meets the Arabian nights Deconstructing the reconstruction Comparative performance of two genetic groups of stocked
brook trout in Maine lakes Curriculum and Instruction After Desegregation American journal of evaluation Laboratory
fume hoods Obstetric medicine Deborah Harrington Christopher Redman 1987 honda shadow vt700 manual Abraham
Lincoln-the seer Human wisdom of St. Thomas Aquinas Remodeling of outlets in three pilot distributaries Formation of
Social Policy Spirit-Centered Wholeness 2. External USB Drives and Large Capacity Hard Disks An outline of mining
law Duck and Dive (Whirligigs) The lost art of discipline Valle Crucis Abbey, Clwyd Abaty Glyn y Groes

Page 15

