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Edexcel A2 Geography 

9 Cold environments — landscape and change

Exam practice sample answer

Plan
NB management may reduce demand/pressure

players = individuals, TNCs, governments, businesses, IGOs, NGOs.

vocab: relict landform, permafrost, indigenous, plethora, mitigation, dynamic equilibrium.

C/Studies framework

Argument: 

· Yes more pressure — more pressure — Bhutan, Antarctic tourism

· No — less pressure because of management — Trossachs Fieldwk, Antarctica mining, Kronotsky so remote

· Past-Antarctic Treaty — Now, especially climate change Ruwenzori — Future?

· Remember Refs + methodology

Discussion of title and introduction
The huge variety of cold environments currently occupying about a quarter of earth’s land surface is their common feature of fragile physical systems easily disrupted by the growing demands of different players. These demands may originate within the sparsely populated cold environments, but increasingly from outside it as the footprint from large urban centres spills out into coldlands. Both active and relict glacial and periglacial environments have long been important as a water, power, mineral and tourist resource; but the added demands in the current century for conservation of physical, human and aesthetic value means increasing conflicts. Add climate change to this mix, with its already tangible effects on ice and ecosystems and it is an obvious example of the ‘contested planet’. Some mitigating management is, however, in place to reconcile these conflicting demands and hence reduce pressures such as the unique Antarctic Treaty, rare Biosphere Reserves and more common Nature Reserves and National Parks.

The following structure will be used as a framework for this report: 

· Firstly a consideration of the players involved and the conflicting demands.

· Then an assessment of areas showing yes there is more pressure, using active and relict glacial and periglacial areas, Himalayas HEP India and Bhutan’s Tala dam project.

· Followed by an assessment of areas where pressure has been reduced by effective management (relict: Trossachs, periglacial: Kronotsky NR, active glacial: Antarctica).

· Finally a look towards the future, and role of climate change.

Methodology
The starting point of cold environments research was a week’s field expedition to the 2002 national Park of the Trossachs. During this time data was collected from primary visits, interviews with rangers and some tourists and a local farmer and secondary information from the Gateway Centre. This was followed by extensive reading of background textbooks, likely to be unbiased, online journals and articles from lighter weight travelogs like the National Geographic to weightier academic sources like the British Geological Society which has peer reviewed articles. Information from government sources and NGOs like Greenpeace are more likely to have a ‘spin’ element, which is why so many sources were evaluated in this research.

Section 1 The players and demands in coldlands
Figure 1 shows the range of players and gatekeepers involved, with an indication of their relative power and type of demand. Since they have differing initial aims, ranging from preservation to exploitation, it is almost inevitable conflicts will arise. However, careful management may reduce these conflicts. Most schemes like National Parks try to reconcile some development with preservation of the cold environments they are applied to. NB many players may have conflicting demands: locals for instance may need better standards of living but not want too much change. Governments are supposed to reconcile these and look at a longer time scale than the people they govern.

Figure 1

Section 2 Areas showing yes there is more pressure 
The Mountains of Concrete report of 2008 stated that the Himalayas are undoubtedly of world heritage status because of their landscapes and ecology dependant on a cold environment. All 14 of the highest peaks in the world, called the ‘eight-thousanders’ because they are over 8,000 metres) are in the Himalayas. Sagarmatha National Park near Mt. Everest in Nepal is a good example of a World Heritage Site, but there are hundreds of others more threatened because they have no protection. Snow and glaciers feed the Indus and Ganges rivers and supply water to millions of people in South Asia and China. However, increased demands for electricity production are causing pressure on the Himalayan landscape, combined with the added threat of climate change. Many glaciers are retreating faster than the world average: thinning by 0.3–1 m/year. Climate change will also increase the threats of glacial lake outburst floods and failures of downstream dams. The conflicting demands are obviously from environmental groups like Rivers International, who wish to preserve ecology and landscape as far as possible, versus the dominant players of the governments of India, Pakistan, Nepal and Bhutan who want to build hundreds of mega-dams and associated transmission lines, together with engineering companies and TNCs like Tata. The player less heard than these are the local groups, many of whom see their cold environment as sacred and integral to their cultural identity, and object to not just their personal displacement by the dams and reservoirs created but desecration of a so far a landscape with low human impact. A localised example is the current controversy in Bhutan over the Tala HEP on the river Wangchu (www.power-technology.com). Only 39% of villages are electrified ,so the need is not local but external: electricity will be exported to India as a form of petrodollar: ‘hydrodollar’ to help reduce poverty in Bhutan itself.

Interestingly, as The Economic Times for India pointed out in 2009, Bhutan’s marketing of the project has been to adopt a green name (Druk Green Power Corporation) for its hydropower producer. The World Bank and SE Asian Bank are also involved in such technogical fixes.

Section 3 Areas where pressure has been reduced by effective management
3.1 Antarctica
For millions of years the Antarctic has been cut off from the rest of the world by its remoteness, climate and the Southern Ocean’s circumpolar current. Population growth, wealth, movement and rise in resource demand are the drivers of change, facilitated by technolgical advances. The British Antarctic Survey website states that there are few places on Earth like Antarctica where there has never been war, where the environment is fully protected, and where scientific research has priority. It is a continental scale natural reserve, with 90% of the world’s ice devoted to peace and science, protected by the 1961 Antarctic Treaty. The success of the treaty is shown in its growth in membership: 46 countries, about 80% of the world’s population, have acceded to it. However, the late 20th and 21st century has seen increasing demands on both the continent and surrounding seas, integral to its terrestrial ecosystems. Coal, natural gas and offshore oil reserves were discovered in the early 1980s, and the Weddell and Ross Sea areas alone may have 50 billion barrels of oil – similar to all of Alaska’s estimated reserves. (US Energy Information administration fact sheet) The 1991 Madrid Protocol on Environmental Protection to the Antarctic Treaty, enforced in 1998 was set up to stop mining and drilling for oil for a minimum of 50 years. If Antarctica is indeed eventually opened for oil exploration activities the potential for oil pollution occurrences such as oil tanker spills, the dumping of waste oil, natural oil seeps and well blowouts will rise substantially, and no one would want a repeat of the 2010 BP Gulf of Mexico oil spill.

Apart from factory fishing, the other well publicised growing demand is tourism. The World Tourism Organization estimates the number of annual visitors to the Arctic, including Alaska, at over one million. Although only 33,000 visit Antarctica, the rate of their growth is causing as much concern to environmentalists. The number has grown from 7,400 a decade ago, according to IAATO, which promotes responsible tourism practices. The conflict lies in scientists’ worry that this morbid curiosity with seeing the Earth’s last great frontier before it melts away by global warming will only accelerate the regions’ deterioration. As the sea ice continues to retreat it opening up new passages for cruise ships. The difference with the Arctic is that Canada and USA can control tourism if wanted, whereas Antarctica with no government has only a voluntary code for tourist operators.

3.2 Fieldwork to the Trossachs National Park 
At the other end of the cold environments spectrum is the small relict landscape where fieldwork was carried out on the types, scales and management of pressures and conflicts. This new National Park shows great evidence of its glacial history, with preglacial V-shaped river valleys widened to form classic U-shaped valleys, such as Glen Dochart and some now occupied by deep submerged U shaped valley lochs (ribbon lake) like Loch Lomond, visited on a fieldtrip during summer 2010. There are 21 ‘Munros’ in the National Park including Ben Lomond and Ben More, and since they are over 800 m they will also experience some active periglacial processes on top of the past glacial ones. The combination of geology and process has combined to create an environment which is of great value in today’s society. When visiting the National Park Gateway Centre, it was found that 15,600 people live in the park, and 2.1m visits/year made to especially key honeypots of Loch Lomond and beauty spots like the arêtes and corrie on Ben Lomond. (The BBC Learning zone class clip helped understand its formation.) The National Park website has podcasts on how Loch Lomond is currently suffering with demands from kayakers versus high speed craft versus fishermen versus conservationists. Landowners vary in whether they want to exploit or protect the lake area and its shores. A 2006 Review of bylaws by the National Park increased the speed limit areas, zoning, an education programme on litter and wild camping called ‘Respect’ and now biodegradable bags are issued. Rangers patrol to get a more attitudinal fix to the conflicting demands. A new demand is that of conservation of prime geological and geomorphological sites, as found in the British Geological Society 2008 publication on geodiversity.

3.3 The next case study is of the Kronotsky Nature Reserve, a nature area reserved for the study of natural sciences in the remote Russian far East on the Kamchatka Peninsula. Like the cold-lands of much of the rest of the world in the 19th century, its extreme remoteness and inhospitable character has limited demands on it so far .This land of Ice and Fire was first designated a Nature Reserve in 1934, and more recently a UNESCO World Heritage site for its unique mixture of active volcanoes, active periglacial and glacial processes and tundra ecosystems. Only scientists, and approximately 3000 tourists a year visit it, who pay a fee equivalent to US$700 for a single day visit by helicopter. (National Geographic 2009) 

Section 4 Towards the future, and role of climate change
4.1 The Rwenzori Mountains of East Africa,including Africa’s third highest peak Mount Margherita at 5,109 m, can be seen as a microcosm of the increased demands and pressures on more accessible cold environments in economies still classed as developing. The Rwenzoris are the only snow-capped mountains along the equator, and large proportion is designated a National Park, World heritage site, and in 2009 gained RAMSAR status. This suggests a need for management and reconciliation of conflicting demands. On the many websites devoted to encourage tourists there, it is described as one of Africa’s most beautiful alpine areas because of its glaciers, waterfalls and lakes. The park has many natural habitats of endangered species and a rare and biodiverse flora including the giant heather. Many have to be frost tolerant because of the altitude. Again, like the Himalayas, climate change is reducing the glaciers, which, by 1990, had receded to about 40% of the extent recorded in 1955. Despite heavy precipitation, little or no accumulation of ice is occurring so there may be no glaciers in 30 years. Over 2 million people depend directly on its water resources. And directly, the area supports about 300,000 Bakonjo people with average annual growth rates of up to 3%. Cultivation and deforestation are the main sources of conflict, with tourism as a newer form of employment. The number of tourists was 1325 in 1991 and between 1990 and 1995 there were over seven thousand visitors who spent an average of five to six nights on the mountain (data from UNEP and Wildlife Extra website).

5 Final conclusion
5.1 In conclusion, it can be seen that all cold environments experience pressures from differing human activities but varying in scale and degree of directness. Some of these pressures are direct, such as in the present largest global dam construction boom of the Himalayas for HEP production for the energy-hungry transition economies of Southeast Asia. The environment, both human and physical, is irrevocably changed by dams such as India and Bhutan’s Tala dam project, and this causes conflicts, particularly with conservationists. More indirectly, the underlying anthropogenic causes of current climate change are raising temperatures and trigger more extreme events like glacial lake outburst floods. Climate change threatens glacial systems from Antarctica to the Arctic and from the Himalayas to the Rwenzori Mountains of East Africa. Ironically the pressure stems more from outside these regions than within it as global warming is largely the product of other areas and countries with the exception of the Arctic.

5.2 Antarctica is the world’s coldest and most pristine environment, although here, with no indigenous population, conflicting demands stem from its resource value by completely outside players. These include conservationists like Greenpeace (who would like World Park status), research organisations like the BAS, wealthy tourists and Japanese factory fish fleets. So far the Antarctic Treaty and its various annexes which use the precautionary principle, have held at bay any fossil fuel resource extraction, whereas in the Arctic, BP and Statoil are examples of TNCs currently prospecting for oil and gas resources as the global energy crisis and ‘peak oil’ fears grow. However the pressure from tourism is less well controlled in Antarctica than the Arctic because it is not a sovereign state.

5.3 The Rwenzoris demonstrate the rise of conflicting demands well since, despite being managed by a plethora of protection devises, with the latest being RAMSAR status for a high altitude wetlands, the pressures upon them are increasing from internal demands by a very poor population without alternatives.

5.4 The Kronotsky Nature Reserve shows that with low number of visitors and careful regulation of their access, aided by inaccessibility, this area is likely to remain a ‘natural’ cold land. The only present conflict is between tourists and scientists studying this dynamic landscape of fire and ice. It is, however, possible in our technological age that like ANWR in Alaska or Antarctica it might receive more attention in the future for its presently undiscovered resources and for more mass tourism and hence more conflicting demands, especially since it is in a rising BRIC superpower with growing needs by its internal consumers.

5.5 It is obvious from this discussion that there is great complexity in the places, the people involved, and the power wielded by gatekeeper organisations. The huge variety of cold environments across the world has a common denominator: they have fragile physical systems easily disrupted by demands of whatever nature. Both active and relict glacial and periglacial environments have long been important as water, power, mineral and tourist resource; but the added demands of the twenty-first century for conservation of physical, human and aesthetic value means almost inevitably increasing conflicts. The latest threat of climate change will put extra pressure and may even increase demands for water and low carbon energy production, especially on actively glaciated areas, which effectively act as a global regulator of Earth systems. There is no doubt about the increasing nature of pressures despite any mitigating management. It could be argued that relict coldlands like the Trossachs suffer less pressures because their glacial ice has disappeared.
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