
COLD ENVIRONMENTS: F761 

Why are cold 
environments 
considered to 
be ‘fragile’?  

Climatic extremes lead to 
finely balanced ecosystems 
which can be easily 
damaged.  

Both flora and fauna can 
suffer as a result of change, 
and regeneration is difficult in 
the harsh conditions.  

The study of one cold 
environment to illustrate:  

 
climate on the nature of the 
ecosystem;  
 
 
  
 
and human factors make the 
environment ecologically 
vulnerable.  
 
 

 

Alaska 

Barrow – January high of -23C, July 8C 

Temperatures fall to -30C 

Long winters, short summers, low precipitation 

 

 

Only the top few centimetres of active layer 
thaw in summer, so productivity is low and few 
plants grow 

Animals and plants have adapted to cope with 
the harshness of the physical environment 

 
 
 



What are the 
issues 
associated 
with the 
development 
of cold 
environments?  

Cold environments provide 
opportunities and challenges 
for development.  

Opportunities include:  

 
exploitation, including 
agriculture;  
 
tourism.  
 

Challenges include:  

 
constraints;  
  
 
indigenous populations.  
 

The study of two contrasting 
cold environments to illustrate:  

  the ways in which 
cold environments provide 
economic opportunities, such as 
resource exploitation and 
recreation and tourism;  
 
 
 
 
 
  
 
development of cold 
environments presents : 
  

 Social  challenges 
 
 
 
 
 
 
 
 
 

 economic challenges 
 
 
 
 
 
 
 
 

Alaska: huge reserves of oil 

Creation of jobs 

Development of infrastructure 

Investment in community 

Reduced price of oil 

Increased tax revenue 

Reduced trade defecit 

 

The USA’s high demand for oil and its wish not 
to be dependent on foreign imports has driven 
the exploitation of reserves in Alaska 

 

 

 

 

Social: extremes of climate mean 2 week shifts 
and high salaries for hard physical work 

Preserving culture and lifestyle 

Conflict between urban and rural population / 
indigenous people and economic migrants 

Recognition of rights of native people (Inuits and 
Aleuts) 

Housing shortage, poor health, high suicide rate 

 

Economic:  

Alaska dependent on primary economy – a 
single product economy. Need to diversify 

Maintaining supply of oil – known reserves 
severely depleted 

Defence spending eg Gulf War, global demand 
and high oil prices increased pressure to 
develop new areas eg ANWR 

Development of tourism to admire landscape 



 
 
 
 
 
 
 

 environmental challenges 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conflicts with indigenous 
populations; – costs of 
development; – environmental 
impacts.  
 

and wildlife 

 

Competition with Russia for reserves beneath 
North Pole which Russia claim 

 

 

Environmental:  

 

If the permafrost melts, the water flows away 
and the ground subsides causing man-made 
structures to collapse. Insulation, elevation and 
mattresses are used to preserve the permafrost 
eg Trans-Alaskan pipeline, Dalton Highway, 
workers’ cabins in Deadhorse 

 

Area is tectonically active 

Fires are a threat 

Tourism is on the increase 

Global warming will have serious consequences 

ANWR  is Alaska’s last great wilderness and 
home to Gwich’in Indians, polar bear and 
caribou. Soils and vegetation would never 
recover from oil exploration, even using 
advanced directional drilling 

Thawing has already resulted in northward 
retreat of continuous permafrost 

 

Exxon Valdez oil spill: 42 million litres of crude 
oil polluted the coastline and fishing waters, 
harming and destroying wildlife 

To safeguard economy of fishing and trapping 
wildlife for meat and furs  

Development causes disruption of traditional 
lifestyle and culture 



 

How can cold 
environments 
be managed to 
ensure 
sustainability?  

Managing cold 
environments is often about 
balancing socio-economic 
and environmental needs. 
This requires careful 
management to ensure 
sustainability.  

The study of two contrasting 
cold environments to illustrate:  

 
environments can be exploited 
for short-term gains; 
 
 
 
 
 
 
management can help to ensure 
sustainable development in 
fragile environments.  
 

Authorities trying to exploit resources and 
conserve the environment 

 

Jobs 

Oil 

25% of revenues from oil goes to Alaskan 
Permanent Fund. Has enabled abolition of tax 
and residents receive dividend payment 

 

Pipeline: elevated, insulated, heated, buried etc 

Govt has increased areas of conservation 

1998 Alaskan Sealife Centre opened in Seward. 
Construction funded from Exxon Valdez fine. 
Performs research and rehabilitates injured 
wildlife 

Most of the indigenous population support 
development.  Income is used to address 
issues such as housing shortage, poor health 
and high suicide rate.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ENERGY: Paper F762 

What are the 
sources of 
energy and 
how do these 
vary in their 
global 
pattern?  

The global energy mix is 
made up of both finite and 
renewable sources, which 
vary in their availability over 
time and space.  

The study of the global 
pattern of energy supply 
to illustrate:  

 the availability 
of finite and renewable 
resources in different 
parts of the world;  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 the physical, 
economic and political 
reasons for the variable 
pattern of energy supply 
over time and space.  
 

Oil in Alaska discovered 1968 

Trans-Alaskan pipeline completed 1977 ($8 
billion) 

Arctic may have 25% of world’s 
undiscovered oil and gas reserves 

2007 – Russia staked a claim to energy 
rights by planting a flag beneath North Pole 
in Arctic Ocean. This has caused tensions 
with Canada, Norway, Denmark and the 
USA which, under international law, control 
zones within 320km of their continental 
shelves 

Possible development of ANWR linked to 
defence spending. Gulf War meant oil 
prices and defence spending soare. Current 
federal budgets under strain, so more 
pressure to develop Alaska’s last great 
untouched wilderness 

China: 80% of electricity comes from coal 

 

Availability and resource depletion 

Harshness of physical environment 

Accessibility / technology 

Population growth 

Demand 

Development 

Environmental responsibility 

Political instability, esp. in Middle East 

Desire for self sufficiency and  reduced 
reliance on imports 



 
 
 
 
 
 

 

What is the 
relationship 
between 
energy use 
and economic 
development?  

As economies develop, there 
is an increased demand for 
energy.  

The study of the global 
pattern of energy use in 
relation to economic 
development, to include 
an examination of the 
statistical relationship 
between energy use and 
level of development.  

The study of two 
contrasting countries to 
illustrate:  

 the energy use 
and mix associated with 
a highly developed 
economy;  
 the energy mix 
associated with a country 
at the lower end of the 
development spectrum;  
 why these 
differences occur.  
 

China – population over 1 billion 

Fast growing economy (BRIC) 

Increasing demand for energy 

Before 3 Gorges dam 80% of electricity 
from coal 

 

Alaska: US state supplying USA with oil to 
satisfy high consumption 

 
 

 



What are the 
social, 
economic and 
environmental 
issues 
associated 
with the 
increasing 
demand for 
energy?  

The exploitation of energy 
resources brings both, 
opportunities and problems 
for people and the 
environment.  

The study of two 
contrasting examples to 
illustrate:  

 the social and 
economic opportunities 
created by the 
exploitation of energy 
resources, including 
employment, community 
development and 
economic sustainability; 
   
 
 
 
 
 
 
 
 
 
 
 the problems 
created by the 
exploitation of energy 
resources for people and 
the environment, 
including conflicts with 
indigenous populations, 
economic issues and 
environmental 
degradation.  
 

Alaska: 

Jobs 

High salaries and oil bonuses 

No tax for residents 

Improved infrastructure 

Reduced oil prices for USA 

Reduced reliance on unstable Middle East 

Reduced trade defecit 

 

China: new jobs, especially in construction 

Increased energy production 

Improved navigation 

Produces clean energy 

 

 

 

 

 

 

Alaska: See “Issues associated with the 
development of cold environments” 

Disruption of traditional lifestyle and 
practices 

Dependence on single product economy 

Environmental damage: 

Thawing of permafrost 

Oil spills, both marine and terrestrial 

Risk of terrorist attack 

 



China: (Synoptic link with rivers) 

Flooding of valley 

Displacement of people (1.4 million) 

Disruption of communications 

Disruption of ecology of river 

Deforestation for reservoir and new 
settlements 

Loss of agricultural land 

Silting up reduces capacity 

Increased levels of pollution from shipping 
and sewage behind dam 

Area tectonically active 

 
 
 
 
 
 
 
 
 
 



How can 
energy supply 
be managed to 
ensure 
sustainability?  

Managing energy supply is 
often about balancing socio-
economic and environmental 
needs. This requires detailed 
planning and management.  

The study of at least one 
example to illustrate how 
energy demand can be 
satisfied in an 
increasingly sustainable 
way – including the 
development of 
renewable energy 
resources.  

Alaska: stability of old pipeline now an issue 

Alternative safe methods need investigation 

Pipeline still considered the safest and most 
efficient way of transporting oil 

Reserves will be exhausted and no longer 
mainstay of community 

The Renewable Energy Alaska Project 
(REAP), which started in 2004, is one 
hopeful sign that there are dedicated 
Alaskans who want to change all of this.  
REAP is a coalition of small and large 
electric utilities and utility interests, 
environmental groups, consumer groups, 
businesses, and Alaska Native interests 
with the goal of increasing renewable 
energy production in Alaska. 

 

3 Gorges dam: 1st of several projects to 
generate HEP and reduce reliance on 
brown coal (fossil fuels) hence reducing 
emissions. At same time, improves 
navigation and reduces flood risk 

Originally hoped to provide 10% of China’s 
needs to 28 cities, but now estimated at 3% 

 
 


