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The warming Arctic
	Global warming is a major problem now facing the planet. Plants, animals and humans around the world will all feel the impact of the warming. However, the consequences may be more serious for certain regions, such as the Arctic, where the effects of global warming are already taking their toll. In this activity, you will broaden your understanding of the impact of global warming on the Arctic.


identifying the research subject

For help in answering questions 1 to 6, read pages 194, 195 and 207–209 of your student book.

1.
What is permafrost?
	
	

	
	


2.
Where is permafrost found?

	
	

	
	

	
	


3.
What percentage of Canadian land is covered in permafrost?
	
	


4.
What is the difference between pack ice and glaciers?

	
	

	
	

	
	

	
	


5.
Which do Inuit need to hunt sea animals: pack ice or glaciers?

	
	


6.
Which is causing the sea level to rise: melting pack ice or melting glaciers?

	
	


planning your research

7.
What information sources could you use to learn about the impact of global warming on northern peoples?

	
	

	
	

	
	

	
	

	
	


conducting your research

For help in answering questions 8 to 12, read the appendixes to this activity. 


8.
How is melting permafrost affecting the roads and buildings used by Inuit?

	
	

	
	

	
	

	
	



9.
According to scientists, what depth of permafrost could melt as a result of global warming? Are the deeper layers at risk?

	
	

	
	

	
	

	
	



10.
What percentage of Alaska, Canada and Russia could be affected by thawing permafrost by 2100?

	
	

	
	



11.
How could thawing permafrost contribute to global warming?

	
	

	
	

	
	

	
	

	
	

	
	

	
	



12.
What other effects does global warming have on Inuit?

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


reflecting on your approach

13.
What additional information would help you to assess the impact of global warming on Inuit life?

	
	

	
	

	
	

	
	



14.
Why do you think it is difficult to obtain precise data on the Arctic?

	
	

	
	

	
	



15.
What steps could you take to reduce your own greenhouse gas emissions that contribute to global warming?

	
	

	
	

	
	


appendix 1

permafrost

	most of arctic’s near-surface permafrost may thaw by 2100
	

	A new study by the U.S. National Center 
for Atmospheric Research
BOULDER, COLORADO – Global warming may decimate the top three metres or more 
of perennially frozen soil across the Northern Hemisphere, altering ecosystems as well as damaging buildings and roads across Canada, Alaska and Russia. New simulations from the National Center for Atmospheric Research (NCAR) show that over half of the area covered by this topmost layer of permafrost could thaw by 2050 and as much as 90 percent by 2100. Scientists expect the thawing to increase runoff to the Arctic Ocean and release vast amounts of carbon into the atmosphere.
. . . The active layer responds to changes in climate, expanding downward as surface air temperatures rise. Deeper permafrost has not thawed since the last ice age, over 10 000 years ago, and will be largely unaffected by global warming in the coming century, says [NCAR’s David] Lawrence. 
	
	Recent warming has degraded large sections of permafrost across central Alaska, with pockets of soil collapsing as the ice within it melts. The results include buckled highways, destabilized houses and "drunken forests"—trees that lean at wild angles. In Siberia, some industrial facilities have reported significant damage. Further loss of permafrost could threaten migration patterns of animals such as reindeer and caribou. . . .
The new study highlights concern about emissions of greenhouse gases from thawing soils. Permafrost may hold 30 percent or more of all the carbon stored in soils worldwide. As the permafrost thaws, it could lead to large-scale emissions of methane or carbon dioxide beyond those produced by fossil fuels. . . .

This study was funded by the National Science Foundation, which is NCAR's primary sponsor, and the U.S. Department 
of Energy.


Source:
University Corporation for Atmospheric Research (UCAR), “Most of Arctic’s Near-Surface Permafrost May Thaw by 2100” [online news release], December 19, 2005 (accessed December 9, 2009).

appendix 2

the impact of climate change on inuit

	living with climate change in the arctic
	

	. . . On my first trip to Arctic Bay, an elder told me, “The world is different now.” Over the past decade, he has witnessed unprecedented changes in the Arctic environment, including later freezing and earlier breakup of the sea ice in the fall and spring, more unpredictable weather and stronger and more frequent winds. He has also seen greater temperature extremes, increased summer precipitation and declines in the number and range of mammals, particularly seals. Other residents of Arctic Bay, and of Igloolik to the south, told similar accounts of changing climatic conditions beyond expected natural variability.

These observations are not unique to Canada’s Nunavut Territory. In 2004, scientists with the Arctic Climate Impact Assessment, a comprehensive study of climate change in the Arctic, reported that the region as a whole has undergone the greatest warming on Earth in recent decades, with annual temperatures now averaging 2°C to 3°C higher than in the 1950s. This warming has affected the region’s ice and hydrological balance: the late-summer Arctic sea ice has thinned by 40 percent in some parts and shrunk in area by roughly eight percent over the past 30 years. Precipitation has increased by around 1.2 percent per decade since the 1950s, and rain-on-snow events are far more common.
	
	These changes pose significant risks and hazards to communities across the Arctic. Most of these risks are associated with hunting activities. For the 155 000 Inuit living in the region, hunting is more than just a hobby; it is a way of life that underpins the social, cultural and economic fabric of community life. People spend a significant amount of time on the land hunting, camping and travelling outside their settlements and must deal with the changing natural environment in their daily lives. . . .

Changing climatic conditions are affecting the accessibility of hunting areas as well. In the colder months from October to July, community access to these areas—open water for fishing, snowy caribou runs, the ice edge where seals gather—depends on the conditions of the sea ice and snow. Later and longer freeze-up in the fall delays the start of harvesting, as harpoon seal hunters and ice fishers must wait longer before they can travel safely on the ice. For Inuit from Igloolik, the longer freeze-up is particularly frustrating: the village is located on a small island, and hunters cannot venture into the surrounding area until the ice is thick enough to cross.

In the summer, access to hunting areas depends on the condition of inland trails, 



	which can get muddy and nearly impassable when the upper layer of permafrost melts and the summer rains pool. It also depends on the ability to use boats. The stronger and less predictable summer winds limit small motor-boats from accessing certain grounds because the vessels do not offer protection 
in rough water. For some hunters, this rising unpredictability spells danger and unnecessary risk. “Because of the weather, 
I stayed mostly at home [last summer],” notes Joe Arnatsiaq.

. . . As they witness this new reality, Inuit organizations have become increasingly vocal in raising awareness of the magnitude of 
	
	Arctic climate change and in advocating action to reduce emissions of heat-trapping greenhouse gases. In June, the Inuit Circumpolar Conference (ICC), an international non-governmental organization representing Inuit communities across the Arctic, announced plans to file a petition with the 35-member Organization of American States to pressure the United States to do more to cut its emissions. The group has accused the U.S. government of violating Inuit human rights by fuelling climate change. For her work for Inuit rights, ICC chair Sheila Watt-Cloutier was recently awarded the $100 000 Sophie Prize. . . .


Source:
James Ford, “Living with Climate Change in the Arctic,” World Watch Magazine [online edition] 18, 5 
(September/October 2005) (accessed December 10, 2009).
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