
Future of the Arctic 



Arctic Trivia
❖ Each table has a question regarding one of the topics discussed throughout the 

semester
❖ Each table will have a timer and must answer their question as soon as possible
❖ We will need 3 volunteers 
❖ We will add up the total times that it takes for the class to answer 
❖ <30 seconds = best possible scenario for Arctic (least melt)
❖ 30 - 60 seconds = current trends of fossil fuel consumption
❖ >60 seconds or one wrong answer = increased use of fossil fuels and most 

melting
❖ Based on the 3 categories there are 3 heat levels we will set accordingly on the 

heating pad wrapped around the block of ice 
❖ At the end of class we will pour out the water 

and if the class is below the threshold line you 
get candy, if not you don’t 



Questions:

❖ What is the traditional article of clothing called that was used by Inuit women to 
carry babies but doubled as a jacket?

❖ Thinking back to the novel Three Day Road, what religion did traditional Cree and 
Inuit believe in?

❖ What is the name of the system of radar stations that spans across Canada and 
Alaska to detect missiles and aircraft?

❖ What is the name of a crystalline solid form of Natural Gas found in the depths of the 
Arctic Ocean? (found in low temps and high depths)

❖ What is the name of the largest terrestrial biome in the world?
❖ What is the name of reflecting solar radiation off of the Earth’s surface? 
❖ According to the “Sleeping Giant” reading, “Looking at the Arctic is like looking at 

the _________ in the coal mine for the entire Earth system”



❖Amautiq
❖Shamanism or Animism
❖DEW Line
❖Methane Hydrates
❖Taiga
❖Albedo Effect 
❖“Canary”



How will human decision making affect the future of the Arctic? 



❖Native Culture

❖Native Assimilation 

❖Political Control 

❖Resource Extraction

❖Arctic Environment 

❖Arctic Climate 

❖Global Impacts



Future of Native People

How will the culture of the people be effected in the future? 

How will native people influence political actions? 



Inuit and Cree

❖Entire lifestyle has been altered

➢ Live in permanent wooden structures & larger communities

➢ Forced to attend school & learn english language

➢ Exposed to western lifestyle, consumed by it

➢ Now reliant on outside world for resources



Inuit and Cree
❖What’s next?

➢ Possible food insecurity

➢ the race to resources

■ further threaten traditional lifestyles

■ some may embrace the new source of jobs/income and accept the change in 

lifestyle



Inuit and Cree
❖Preserving their culture

➢ Language

➢ Ceremonies 

➢ Practice of traditional customs



Saami
❖ Reindeer husbandry has been completely altered by new technology

❖ Culture is threatened by climate change

❖ Tourism is could be a source of revenue, but would threaten to degrade culture even further 



Future of Geopolitics: Contributing Factors

❖ Climate Change 
❖ Technological Advances
❖ Natural Resource Supply
❖ National Security
❖ Transportation Routes



Climate Change

Changes in the Arctic region with the decrease in sea ice 
will affect the entire world due to increased warming 
and rising sea levels. 



Technological Advances

Exploration and development in the Arctic requires expensive 
technologies as well as new regulations for safer well sights:

❖containment wells
❖emergency response equipment
❖ice breaker vessels
❖state of the art drilling platforms



Limited Natural Resource Supply

❖The world is using oil, gas, and other fossil fuels at an 
increasing rate which is making the need to find and extract 
new reserves

❖Companies are willing to pay more to extract and find oil in 
the arctic

❖The want for these resources in the arctic is causing tension 
and boundary disputes



National Security

In recent years Russia has been developing the Northeast Passage 
and are ahead of all other countries in developing new technology 
for oil extraction.

Given the political tensions between the US and Russia, as well as 
other countries this poses a threat for security because the 
Northeast is currently disputed as “international” waters and the 
US is concerned of easy access to North America .



Transportation Routes

The loss of sea ice brings the potential for increased marine 
transportation which poses many opportunities for commercial 
development and shipping, as well as many new concerns of 
security, pollution and environmental disruption.

❖An example of an area of growing transit is the Northwest 
Passage

❖The Northwest passage is of particular concern as it is 
considered an “international strait”  



Future Sustainability of Arctic Geopolitics -
Key Focus Areas:

❖International governing bodies work together and communicate to 
establish common goals & security policies

❖Ethical approach between Arctic countries for protecting 
environment

❖ Global conservation efforts

❖Importance of development of natural resource sustainability, use 
of renewable resources, decrease in fossil fuel use



Future of Resource Extraction

❖ Seafloor Drilling
❖Methane Hydrates 
❖ Gas/Oil Reserves
❖Mineral Deposits



Gas and Oil Reserves

❖ 13% of world’s untapped oil reserves are in the arctic (approximately 90 billion 
barrels of oil)

❖ Estimated that 30% of untapped natural gas of the world is in the arctic

❖ The increased need for oil and gas will lead to the inevitable need to harness these 
resources 

❖ This may cause detrimental environmental impacts if the proper precautions and 
regulations are not met

❖ Oil cleanup in the arctic is more difficult than anywhere else due to the icy water and 
more time consuming to get to the oil spill which makes it a huge risk for the future



Seafloor Drilling

❖Drilling in the arctic is very hazardous due to icebergs 
and over 60mph winds

❖Drilling on the seafloor escapes some of these hazards

❖Norway’s Statoil is developing the world’s first “seafloor 
factory”, a platform-free oil or gas production system 
entirely on seafloor



Mineral Deposits in the Arctic

❖ The Arctic contains very valuable minerals on it’s seafloor such as gold, copper, platinum, 
iron, lead, zinc, diamonds, and even uranium

❖ Nunavut has seen an exponential increase in investments for “exploration” of mineral 
mining in the past decade and will continue to grow in the future ($30 million in 1999, 
$325 million in 2011)

❖ The thawing of Greenland is making it a potential multi-billion dollar investment to mine 
precious minerals here (especially for electronics)



Methane Hydrates

❖ A crystalline solid form of natural gas with 3,000 x the concentration of methane 
found in the atmosphere. Methane hydrates are stable under low temperatures and 
high pressures.

❖ The future of extracting methane hydrates is becoming increasingly time sensitive 
due to the melting of permafrost and increasing temperatures which allows 
methane to escape from the ocean to the atmosphere

❖ East Siberian Arctic Shelf is releasing 17 million tons of methane to the atmosphere 
each year and will increase in the future

❖ East Siberian Arctic Shelf is larger than 2 million square kilometers and is 

now considered one of the biggest sources of methane in the world 



Resource Extraction: Key Focus for Future 
❖Do not drill in areas of Arctic unprepared for drilling due to poor 

infrastructure and inability to deal with disasters.

❖Continue to research & develop methods that are safer 

❖Minimize ecological “footprint” of extraction by controlling waste

❖International countries collaborate on new technologies

❖The Arctic “8” countries need to prioritize environment over 
extraction



Future of Arctic Environment



James Bay Project
Phase 1:
❖ Quebec government and the Grand Council of the Crees signed a 

landmark agreement in 2002, ensuring the completion of the last 
phase of the original James Bay Project 

❖ Construction of the Eastmain-1 generating station, with a capacity of 
480 MW, and the Eastmain Reservoir with a surface area of about 600 
km2

❖ Diversion of Rupert River to the south of the Eastmain River
❖ 50% to 70% reduction of total water flow from Rupert toward 

Eastmain generator and La Grande Complex
❖ Completion would increase energy production by 8.5 terawatt hours = 

969 megawatts per hour for one year
➢ Ex.This amount of energy (per year) could keep 9.69 million light 

bulbs on for every hour of an entire year! (or do other things)

http://en.wikipedia.org/wiki/Eastmain_Reservoir


Comex 

❖ Review Committee in charge of environmental 
protection of Rupert River diversion heading 
into the future
➢ Spawning grounds
➢ Seeding recovering river banks
➢ Fish passage systems



Keystone XL Pipeline

❖ Transportation of tar sand oil from Alberta to Gulf Coast 
of Texas

❖ Area the size of Florida set for extraction site
❖ 3 to 4 times higher greenhouse emissions than 

conventional oil
❖ Total emissions equal to adding 5.6 million cars to U.S. 

roads 
❖ TransCanada must first get approval by United States 

because it crosses an international border



Environmental Impacts 
❖ Tar sands oil extraction process requires vast amounts of heat, water and 

chemicals that are needed to separate the tarry substance (known as bitumen) 
from sand, silt, and clay

❖ Water comes from rivers and underground aquifers
❖ 3 barrels of water per one barrel of oil 
❖ 95% of water is polluted (about 2.4 million barrels /day)

➢ Must be kept in tailing ponds
➢ Water still gets into clean water supplies

❖ Boreal forest destruction from extraction process
➢ Boreal forest acts as a buffer against climate change 

and as a natural carbon sink
❖ Much more likely to spill than conventional oil 
❖ Traverses six U.S. states and crosses major rivers

➢ Missouri River, Yellowstone, and Red Rivers, as well as key sources of drinking and agricultural 
water, such as the Ogallala Aquifer which supplies water to more than one fourth of America’s 
irrigated land and provides drinking water for two million Americans



Land and Marine Life
❖ Rising temperatures and destruction of ecosystems will undeniably 

change the habitat for wildlife in the Arctic region
❖ The Conservation of Arctic Flora and Fauna (CAFF) biodiversity working group of 

the Arctic Council, released the Arctic Biodiversity Assessment (ABA) in May of 
2013. The ABA deals with four main concerns:
➢ Significance of climate change as the most serious underlying driver of 

overall change in biodiversity 
➢ Necessity of taking an ecosystem-based approach to management 
➢ Importance of mainstreaming biodiversity by making it integral to other 

policy fields, for example, in development, plans and operations 
➢ Identifying and safeguarding important areas for biodiversity, addressing 

individual stressors on biodiversity and improving knowledge and public 
awareness



Species most affected by oil spills:
❖ Arctic ecosystems are less likely to recover from spills than those in more 

temperate climates because oil breaks down slower in cold weather
❖ Seals

➢ Pups can become easy prey if matted oil interferes with flipper movement 
and their ability to swim

❖ Polar Bears
➢ A heavily oiled bear may not be able to regulate its body temperature, 

putting it at risk for hypothermia 
❖ Walrus

➢ Oil spills devastate critical feeding grounds for the walrus
❖ Whales

➢ Whales have been known to alter age-old travel routes in 
response to the noise from seismic booms used to find oil

❖ Birds
➢ As oiled feathers become matted or heavy, birds may drown 

or lose their ability to fly



Species most affected by climate change:
❖ Many species in the Arctic rely on sea ice which will continue to melt going into 

the future
❖ Walrus and seal rely on sea ice for resting and raising pups
❖ Seabirds use the ice as fishing grounds
❖ Land species depend on marine life which will be threatened by warmer waters 

and seasonal changes 
❖ Polar bears give birth and hunt on sea ice and use it to travel across the region

➢ Less winter sea ice means that female polar bears have to go longer 
without food, which impacts their fat stores, and, in turn, their 
reproductive success

➢ Polar bears will be threatened as a species or will be forced to adapt to 
living a warmer lifestyle 

➢ Living on land would not be without risks due to competition with other 
predators, possible cross breeding with brown or grizzly bears, and 
interactions with humans



Commercial Fishing

❖ More sea ice melting will open up more fishing grounds for commercial 
fishermen in the Arctic

❖ Along with melting sea ice, warmer, fresher water and shifting gyres and 
currents appear to be improving productivity in many areas, including 
those that used to be covered in ice for most of the year

❖ A key concern is the so-called 1.1 million-square-mile “donut hole” in the 
central Arctic Ocean that does not fall under any country’s jurisdiction
➢ For a few summer months out the year, almost 

half of the waters in this 1.1 square mile area is 
open for fishing and crabbing 



Native Fishing

❖ When natives fishermen of Kuujjuaq were asked about how fishing has 
changed with warmer temperatures:

“Fish are scarce and skinnier”
“Fish are leaving rivers and going straight out to sea”
“Must wait for fish to come back to the bay”
“Taste is different”

❖ Indigenous people of the Arctic and Subarctic region will be tested as 
traditional fishing waters become more available to commercial fishermen 
and as aquatic life is threatened by rising temperatures



Greening Arctic 

Arctic is composed of 3 biomes from south to north:
❖ Taiga 
❖ Tundra
❖ Ice caps

➢ Rising temperatures will expand the world’s largest terrestrial biome, Taiga,  
northward which will result in the Arctic Tundra becoming covered in more trees

➢ Suggested that by 2050 the Arctic Tundra will be less snow covered, with Boreal 
forests taking its place

➢ Less snow cover will in turn create a positive feedback loop resulting in less sunlight 
being reflected back out and more sunlight being absorbed and trapped on Earth’s 
surface



Future of Arctic Climate



Permafrost
❖ Soil given its name because it was thought to be “permanently frozen”
❖ All familiar with melting permafrost and the positive feedback loop it’s 

associated with 
❖ Melting permafrost has been referred to as “the sleeping giant” of 

climate change going into the future
❖ The IPCC estimates that by the mid-21st century, the area of permafrost 

in the northern hemisphere will decline by 20-35%. Additionally, the 
United Nations Environmental Programme suggests the depth of 
thawing could increase by 30-50% by the year 2080

❖ An increase in the area of the active layer (layer that has previously only 
melted during Summer months) The increase in the active layer doesn't 
mean there's more ground being frozen, it means more permafrost is 
melting seasonally

❖ It is estimated that there is about twice as many carbon molecules 
trapped in permafrost than the amount of carbon currently in Earth’s 
atmosphere



Decreasing Albedo
❖ Rising temperatures = more melting = less reflection of solar rays = higher temperatures 
❖ Snow coverage on the ice reflects 70%- 80% of the 

Sun’s rays
❖ No snow/dark ocean surfaces only reflect 7% 
❖ As NASA describes, a drop of as little as 0.01 in 

Earth’s albedo would have a major warming 
influence on climate—roughly equal to the effect of 
doubling the amount of carbon dioxide in the 
atmosphere, which would cause Earth to retain an 
additional 3.4 watts of energy for every square 
meter of surface area

❖ Some glaciologists say this drastic change in snow 
cover reducing the Earth’s albedo could occur in as
little as three years, severely increasing surface and ocean temperatures 

http://earthobservatory.nasa.gov/IOTD/view.php?id=5484


Warming Ocean Currents
❖ Oceans absorb about 90% of the energy radiated onto Earth
❖ This helps slow the warming of land by trapping more heat in the 

oceans
❖ It is estimated that this will no longer be the case as Pacific 

Trade Winds shift and oceans overheat their capacity, less heat 
will be absorbed by the ocean water

❖ Driving tropical fish into polar waters and driving fishing
fleets further out to sea

❖ Scientists are attaching conductivity-temperature 
monitors to the heads of sea creatures such as seals that
release at a certain depth and float to the surface 

❖ They have discovered that upper 2,700 feet of the 
world’s oceans had warmed by between a quarter and a 
half more than had previously been realized



Cold Air Invasion

❖ The link between Arctic sea ice melt and extreme changes to the Jet Stream
❖ Increasing ocean water temperatures 
❖ As Autumn approaches and sea ice begins to refreeze, more heat is released into 

the atmosphere and that added heat could be pushing atmospheric patterns in a 
way that destabilizes the polar vortex and makes the jet stream behave more 
wildly

❖ The dip in the jet stream sends polar air 
southward, while a corresponding ridge can 
push warmer conditions up into the Arctic

❖ The push of cold air southward affects weather
patterns across the Northern Hemisphere 



Global Future 
of the Changing Arctic Region



“Canary in the coal mine” 

❖ We do not directly see the effects of climate change where we live but 
the Arctic is very important to monitor for the entire world system

❖ Monitoring the Arctic betters our understanding of the enormous 
impacts such as the  air currents, ocean currents and the two positive 
feedback loops; permafrost melt and albedo loss

❖ Rising global temperatures will impact the “Melting North” the most 
and in turn will cause more GHG emissions and absorbed surface heat

❖ Health, biodiversity, sea levels and weather patterns are all crucial 
global implications 



❖ The decisions humans make to fix these problems and monitor results 
will take time, but understanding the problems we will face in the 
future now and striving to fix them will help future generations with 
the problems caused by previous generations

❖ The game represents the time it takes to make right decisions and how 
human decision making ultimately affects the problems caused by 
climate change, especially in the Arctic

❖ We will now pour out the melted ice and see how much melting 
occurred!
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