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Global systems, including the carbon cycle, rely on interactions involving the biosphere, lithosphere, hydrosphere and atmosphere.


	

Elaborations:

[bookmark: _GoBack]• investigating how human activity affects global systems
• modelling a cycle, such as the water, carbon, nitrogen or phosphorus cycle within the biosphere
• explaining the causes and effects of the greenhouse effect
• investigating the effect of climate change on sea levels and biodiversity
• considering the long-term effects of loss of biodiversity
• investigating currently occurring changes to permafrost and sea ice and the impacts of these changes



                                                   
	Assessment
                                                 Anecdotal
Work samples – calibre of research  presented




The following worksheets will assist students to understand how global systems impact on our planet.


                            GLOBAL SYSTEMS
We are living in the Anthropocene era, an age in which humans are dominating and disrupting many of our planet’s natural systems. 
Describe and illustrate each of the following systems:
	Atmosphere













	Lithosphere

	Hydrosphere














	Biosphere


Why do you think scientists use the word “sphere”?  In which sphere do living things exist?
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….

	     Greenhouse Effect[image: http://www.truthmove.org/workspace/photos-content/ghouse_effect.jpg]
IMAGE SOURCE: http://thewe.cc/thewei/ucs/ghouse_effect.jpg
Use this illustration to explain how the Greenhouse Effect works.
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………





	Name the gases that contribute to the greenhouse effect?
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….





	[bookmark: gh2]What is the enhanced greenhouse effect?
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….




	Is there a clear link between increased greenhouse gases in the atmosphere and global warming?
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….






	What are the consequences of global warming?
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….





	[bookmark: gh3]What’s the difference between the enhanced greenhouse effect and ozone depletion?
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….





	[bookmark: gh11]How long do the greenhouse gases last in the atmosphere?
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….





	[bookmark: gh13]How much greenhouse gas does Australia produce?  What  is  the Federal Government’s policy on reduction?
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….






	[bookmark: gh21]What impact will rising greenhouse gases have on climate?
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….





	Are there any international moves to limit global warming? If so, describe them.
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….




[bookmark: gh28]
	[bookmark: gh32]How do scientists work out what the climate is going to be like in future?
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….



               Greenhouse Effect


There are four main gases that contribute to the Greenhouse Effect: carbon dioxide, methane, nitrogen dioxide and chlorofluorocarbons (CFCs). Since the industrial revolution, the concentrations of all these gases in the atmosphere have increased. However, not all the gases contribute equally to the greenhouse effect.
Which is worst? Justify your response with current research.
	
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….






                                 Our biodiversity
	Reference links:
Climate change and biodiversity:
http://www.globalissues.org/article/172/climate-change-affects-biodiversity
Biodiversity: http://www.greenfacts.org/en/biodiversity/l-3/1-define-biodiversity.htm



Use the reference links quoted above to research answers to the following questions.
	Why is biodiversity important? Does it really matter if there aren’t so many species? Justify your response.
…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….




	What does a healthy biodiversity offer?

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….




	We are losing species at an alarming rate. Why are we losing biodiversity?


…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………




	What are the long-term effects of loss of biodiversity?


…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….





	What can we do to halt biodiversity loss?


…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….




	How can we reconcile biodiversity conservation and development?

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….








How does each of the following impact on our biodiversity?
	Climate change
	




	Pollution and overfertilisation
	





	Overexploitation
	





	Invasive species
	






	Deforestation and urbanisation
	











	Why is Australian biodiversity unique?


…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….






	How has our unique biodiversity been threatened in the past?

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….





	How can we protect our biodiversity in Australia?

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….





                                         
                            THE CARBON CYCLE
The carbon cycle comprises a sequence of events that are key to making the Earth capable of sustaining life.
	[image: http://www.windows2universe.org/earth/climate/images/carboncycle.jpg]
Source: http://www.windows2universe.org/earth/climate/images/carboncycle_jpg_image.html




	Use this illustration to explain how the carbon cycle works.

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………….








               THE CARBON CYCLE
[image: ]
What happens to carbon dioxide after it is emitted into the atmosphere?

…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
List two important 'sinks' (things that store carbon), two important 'sources' (things that release carbon), and one important 'release agent' (things that trigger sources) for carbon.
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
Explain how understanding the carbon cycle helps atmospheric scientists understand and prepare for global climate changes. 
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….

           PERMAFROST TODAY
[image: http://www.pmel.noaa.gov/arctic-zone/permafrost-photos/web/stream.jpg]
SOURCE: Permafrost gallery http://www.pmel.noaa.gov/arctic-zone/gallery_permafrost.html
Melting permafrost in the Arctic could push the earth towards climate change that is “irreversible on human timescales” - United Nations Environment Programme (UNEP) report. http://www.unep.org/pdf/permafrost.pdf

	Reference links:
Permafrost gallery http://www.pmel.noaa.gov/arctic-zone/gallery_permafrost.html
Permafrost https://www.carbonbrief.org/what-is-permafrost-q-a
Permafrost http://grist.org/science/permafrost-may-not-be-the-ticking-carbon-bomb-scientists-once-thought/


Use the reference links quoted above to research answers to the following questions.
What is permafrost?
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
How did carbon get into permafrost in the first place?
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….



How much carbon is stored in permafrost?
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….

How does permafrost contribute to global warming?
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
Is permafrost a potential “carbon time bomb” for climate change? 
Use statistics and views of various scientists to support your response.
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….



                      CLIMATE CHANGE GLOSSARY
Match each of the following with its correct definition.
	Carbon cycle
	A natural community of plants, animals, and other living organisms and the physical environment in which they live and interact.

	Methane
	An increase in temperature near the surface of the Earth. The term is most often used to refer to recent and ongoing warming caused by people’s activities.

	Climate change
	A colourless, odourless greenhouse gas. It occurs both naturally and as a result of people’s activities. Methane is produced by the decay of plants, animals, and waste, as well as other processes. It is also the main ingredient in natural gas.

	Permafrost
	A type of fuel that forms deep within the Earth. Examples of fossil fuels include coal, oil, and natural gas. All fossil fuels contain carbon, and when people burn these fuels to produce energy, they create carbon dioxide.

	Fossil fuel
	The total amount of greenhouse gases that are emitted into the atmosphere each year by a person, family, building, organization, or company

	Atmosphere
	Soil or rock that is frozen year-round. Permafrost can be found in many parts of Alaska, northern Canada, and other countries near the Arctic Ocean.

	Carbon footprint
	A significant change in the Earth’s climate. Refers to the broader set of changes that go along with warmer temperatures, including changes in weather patterns, the oceans, ice and snow, and ecosystems around the world.

	Ecosystem
	A mixture of nitrogen, oxygen, carbon dioxide, and other gases that surrounds the Earth. The atmosphere is critical to supporting life on Earth.

	Global warming
	A series of calculations run on a computer that simulates how the atmosphere, oceans, land, living things, ice, and energy from the sun affect each other and the Earth's climate. 

	Climate model
	The movement and exchange of carbon through living organisms, the ocean, the atmosphere, rocks and minerals, and other parts of the Earth. 


Check your answers: https://www3.epa.gov/climatechange/kids/glossary.html
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Forests can function as carbon sinks, absorbing the climate-changing gas carbon
dioxide from the atmosphere and storing it for long periods of time in trees and soil.
How the carbon cycle works:

ABSORBTION RELEASE
Trees Trees

Carbon is stored in trees and Some carbon is lost back to
plants as they absorb carbon the atmosphere through
dioxide from the atmosphere respiration of plants, forest
to grow. Trees are very fires and the decomposition
important because they live of organic matter in the soil.
along time and therefore Forest

store carbon for many years.
Soil

Decaying organic matter,
such as dead trees,
branches, plants and
leaves transfer some
carbon below ground to
be held in the soil, which
can hold it for long
periods of time. Roots of
living trees also transfer
carbon to the soil.

Lumber and products made
from trees still contain the
carbon they absorbed. They
hold it for long periods of
time, not releasing it until the
wood is burned or decays.
Carbon is released in logging
and manufacturing.
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