The JFS guide to breaking down your synoptic resources

Due to different teachers preparing different things, some parts of this can be written on and other parts will need to be done on lined paper. We have given you copies of resources to write on and annotate. This is a good idea. DO NOT WRITE ON YOUR PROPER RESOURCES.

Before you start:

Where is the Antarctic?

Why is not like the North Pole?

Use your photos to describe it.

Resource 1

There are lots of concepts here that need to be understood. Complete the following questions to enhance your understanding:

1. What does it mean by saying that Antarctica is a continent capped by an inland icesheet? 

2. What does the word nunataks mean?

3. What does isostatic depression mean? Think back to year 12 physical geography and try to explain this process.

4. Extrusion means ‘the action of pushing out by mechanical force, emergence’. Try and explain what bullet point number 5 is saying with relation to the concept of ice shelves and extrusion.

4b. Using your map describe the distribution of ice shelves in Antarctica. Name them.

5. Use the figure on the next page to help you explain why the Southern Ocean freezes in winter. Also try and explain why there is only a narrow window of opportunity for scientific research and tourist access.

6. Why do no indigenous peoples live in Antarctica?

7. Give some reasons why tourism in Antarctica is flourishing. Use your photos to help you. Think about socio-economic changes that may account for this rise in tourism.

8. Now annotate a copy of figure 1 to add detail about the words and ideas on this block diagram. Look up katabatic winds and albedo and explain them on the diagram. Comment on pressure over the continent. (Can you explain this using the tri-cellular model of atmospheric circulation?)
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Resource 2 – The Impact of Antarctica on earth systems

· Describe Antarctica’s physical geography

· Describe Atmospheric Processes that occur in Antarctica

· Explain the weather of Antarctica

· How might global warming affect Antarctica’s climate and subsequently earth’s systems

	Key Terms on Resource 2
	

	Infra red cooling
	

	Albedo
	

	Temperature Inversion 
	

	Katabatic Winds
	

	Global Energy Budget
	

	Circumpolar trough
	

	Specific Heat
	

	THC – Thermohaline circulation
	

	Primary productivity
	

	Alantic Convergence
	

	Phytoplnakton
	

	Krill (Who is killing the Krill?)
	

	MarineEcosystem
	

	Antarctic Polar Front
	

	Mid Latitude Depressions
	

	Ice Sheet/Ice Shelves
	

	Low latitudes
	

	Mid Latitudes
	


	
	How might global warming affect this process?
	How might any resultant change affect other earth systems? Weather or otherwise?

	1. Antarctica as reflector of solar radiation


	
	

	2. Windy


	
	

	3. Antarctica as a cooler


	
	

	4. Antarctica as a cooler of the oceans
	
	

	5. The effect on primary productivity 
	
	


Resource 3

Remind yourself of the following concepts and produce some quick summary notes:

· Enhanced greenhouse effect.

· Greenhouse gases.

· Business as usual vs. sustainable approach to changing energy use, emission patterns and consumption.

· Concept of positive and negative feedback and why they make modelling the impact of climate change so difficult.

· Implications of climate change on sea level

Now try and rewrite the short term and long term scenarios for the impact of global warming on Antarctica’s ice store. Do this as simply as possible and remind yourself of any relevant ideas from the weather and climate part of unit 4. Figure 3b is complex and we will need to work together to try and understand it.

Resource 4 – the hole in the Ozone layer above Antarctica

Read this background: Ozone is a gas that is found in the stratosphere, about 25 km above sea level. It acts as a shield, protecting the earth from the damaging affects of ultra-violet radiation from the sun.

There has been increasing release of chemicals called CFCs into the air in the late 20th Century. This is important to know when investigating why the ozone hole forms.

Cause of the hole in the ozone layer

Winter cool air, caused by ……………

means that stratospheric clouds form which ……..

In spring ………….

Whereas, by the time summer arrives ………..

Effects of the hole in the ozone layer

Use the map (Figure 4) to comment on where the worst of these effects will be felt

Solutions to the ozone hole problem

Why does point 1 recommend the maintenance of scientific bases in Antarctica?

How do points 2-5 show that it will be a challenge to find a sustainable solution the ozone problem?

Resource 5

Read the first paragraph and check your understanding of:

· Environmental controls

· Limiting factors

· Colonisation

Now make a large copy of the following table:

	Type of ecosystem
	Description, adaptations and interactions
	Management issues

	Terrestrial ecosystems
	
	

	Freshwater ecosystems
	
	

	Marine Ecosystems
	
	


Resource 6 – resources in Antarctica

Antarctica’s environment holds vital interest for scientists – but what type of scientist and for what reasons?

Fill in the first column from the following list: Geologist, Climatologist, Meteorologist, Biologist

Fill in the final column using the resource 

	Scientist
	What they study
	Reason this scientist studies Antarctica’s environment

	
	Study life


	

	
	Study the atmosphere


	

	
	Study the history of the Earth from rock patterns
	

	
	Study recent climate change
	


The resource lists 3 protocols or treaties; they aim to govern the use of which resource?

	Treaty/Protocol
	Purpose of treaty

	1998 Antarctica Environmental Protocol
	

	CCAS – (which stands for …)
	

	1986 International Whaling Commission
	


The future – growing demands on Antarctica’s resources

There are a number of growing demands that are placing pressure on Antarctica’s resources. 4 are listed below; complete the sentences to explain the challenge faced in Antarctica: 

There is an ever-increasing global demand for oil, which means that ….

Scientists desperately want an increasing amount of information on climate change, meaning that in Antarctica ….

The farmed fish industry is an expanding industry, this means …

The biotech industry are making growing demands for …

Resource 7 Sustainable Fisheries Management

1. Do you understand the differences between the 3 management principles? Can you think of any advantages and disadvantages for each?

2. Describe and attempt to explain figure 7

3. Identify all the decision makers that are involved in fisheries management. Can you identify any conflict or agreements. Again – construct a conflict matrix. 

4. The CCAMLR have asked you to up date its principles  of managing fisheries. What do you think should be the future of fisheries management in Antarctica? How can you make it more sustainable. Justify your decision. 

Managing fishing in the Southern Ocean: www.ccamlr.org
Resource 8 The Tourism Controversy

Tourism studied in rural/ecosystems:

1. Tourism Models – Butlers, Carrying Capactiy..any others? Find out what these mean. 

2. Comparisons to  Galapagos – a wilderness and unique environment. What challenges have decision makers faced in Galapagos? How have they managed the threat of tourism? Could any of these management strategies been useful for Antarctica?

3. What are other different approaches to tourism management we have studied

· Resolving Conflict Lake District

· Mass tourism – large complex – Port Hitchenbrooke – again resolving conflict 

· Low environmental impact – Ecotourism Bloomfield Lodge Australia

Again successes /problems? Any useful parallels for Antarctica?

- What is the key factor that is missing in Antarctica compared to the above case studies? How should the is ‘missing part’ be addressed in considering Antarctica’s future? 

Antarctica 

4. Who might tourist operators be in conflict with? – Refer to rest of booklet. You should construct a conflict matrix.

5. Complete a concept map to show environmental impacts of tourism and how they are linked. You could also link in other threats from rest of your booklet. 

6. Construct a priorities pyramid for the environmental threats that IAATO should be concerned with. Do you agree with figure 8a? Have the threat you consider the greatest at the top. Justify your decision

7. You have been asked by the IAATO to write a plan for the future of tourism in Antarctica. You should outline and justify different management strategies that ensure the most sustainable future for the continent. 

Resource 9 – the impact of the research stations 

Look at Insert 1 - the map of Antarctica. Answer these questions on lined paper.

1. Describe the distribution of the scientific stations in Antarctica.

2. Using the first paragraph of Figure 9, explain the location of the scientific stations

3. Which locations in Antarctica are Greenpeace particularly concerned about?

An Environmental Impact Assessment of the Research Stations

Use the information on Photo E, and Resource 9, to assess how damaging the following hazards are to Antarctica’s environment.

In each box, write a number to assess how much pollution this hazard would cause:

1 – minimal pollution – disturbances that can be fairly easily managed

2 – a developing pollution concern – wider spread of the hazard which is harder to manage. Temporary relocation of wildlife.

3 – extensive pollution – localised areas seriously damaged. Permanent relocation of some wildlife.

4 – catastrophic pollution – entire ecosystems will take decades to recover. Could be a major loss of biodiversity.

	Activity or Hazard
	Noise pollution
	Air pollution
	Visual pollution


	Disturbance to water-based ecosystems
	Land-based habitat damage
	ROW

TOTALS

	Oil spills
	
	
	
	
	
	

	Dust pollution
	
	
	
	
	
	

	Engine exhaust emissions
	
	
	
	
	
	

	Rock extraction
	
	
	
	
	
	

	Noise of research base
	
	
	
	
	
	

	Sewage pollution
	
	
	
	
	
	

	Network of roads
	
	
	
	
	
	

	Abandoned bases
	
	
	
	
	
	

	Chemical contamination of land & sea
	
	
	
	
	
	

	Airplane runway
	
	
	
	
	
	

	COLUMN

TOTALS
	
	
	
	
	
	(do not include a number here)


The ROW TOTALS show what you assess as the most damaging activity associated with the research stations. What was your highest value and explain why it is such a damaging hazard…..

What measures could be introduced to limit the danger that this hazard poses?

The COLUMN TOTALS show what you assess to be the most vulnerable element of Antarctica’s ecosystem. What was your highest value and explain why this is under such threat ……

What measures could be introduced to protect this most vulnerable element of the ecosystem?

The hazardous waste disposals programme (Figure 9) aims to limit some of the environmental impact. Look closely at figure 9. Is the programme a sustainable strategy to waste disposal from the research bases? 

What would be the impact of the growth in number of research stations, or growth in size of existing research stations?

Resource 10 – Governing Antarctica 

Complete a timeline on paper of the key laws and agreements for governing Antarctica. Include brief details of what each agreement covered.

Set it out like :









(from resource 8)








2004-05 28,000 tourists arrive


1959 Establishment of

Antarctic Treaty

Read Figure 10(a) – the summary of the treaty, answer these questions:

Explain the importance of sections 1, 4 and 5?

1

4

5

Why are sections 7, 9 and 11 included?

7

9

11

Section 12 is included to enable changes to the treaty in the future. What changes might the signatories to the Treaty want to make considering the growing demands of:

· increasing number of tourists

· greater exploration for oil

· more scientists arriving to study increasing climate change

All countries need to agree when new laws are added to the Treaty. Why might one country not agree, and so slow down the process? Consider the following examples – 

· whaling – look at resource 6 – why might Japan and Norway not agree to a new law against whaling

· oil exploration – with their rapid industrial growth, why might China not agree to a new law banning future searches for oil under Antarctica?

Positive and negative comments on the Antarctic Treaty System

Read figure 10(b)

1. First mark next to each speech bubble if this is a positive or negative opinion on the Antarctic Treaty System

2. Then try to order the opinions (this is a bit subjective), and write them into the columns with what you consider to be the most important comments at the top of each column.

	Positive comments on Antarctic Treaty System
	Negative comments on Antarctic Treaty System

	
	


Some ideas and resources to help

SLN FORUM:

http://www.learningnet.co.uk/ubb/Forum5/HTML/009272.html

· Geog review May 2006 sep 2006 – on global warming and tourism

· Quite Good diagram at following on threats - 

· http://geographyroom.blogspot.com/ -

· An Inconvenient Truth has good graphics of 'the ocean conveyor' in Chap 17. Chap 20 is Antarctica and chap 21 sea-level rise.

· March of the Penguins
· http://www.eng.warwick.ac.uk/staff/gpk/Teaching-undergrad/es427/rice.glacier.edu-oceans/GLACIER%20Oceans-%20--%20Antsurfwater.htm 
- useful for circumpolar trough
· OK but inconvenient T better – ice sheet breaking
· http://news.nationalgeographic.com/news/2005/11/1111_051111_iceberg_video.html
�








