Explain why glacial environments are important. [25 marks]

This essay will examine and explain the reasons why glacial environments are important, particularly in terms of the impacts of glacial processes and landforms on human activity, and the opportunities and limitations presented by glacial environments. 

One reason why glacial environments are important is because there are a variety of processes occurring in these areas which can affect human activity, particularly mass movement processes. Mass movement refers to the downslope movement of rock, soil or snow, due to gravity, and mass movement is very prevalent in glacial areas, and avalanches and rockfalls and are common. Mass movement processes are unpredictable and can cause large scale damage and loss of life. For example, the rock avalanche at Randa, Switzerland in 1991 blocked the River Matter, broke power lines and buried the railway line and main road to Zermatt, trapping residents and tourists. The resultant flooding could have been disastrous for the people living at Randa, however it was brought under control by pumping water out of the lake as it was filling up and digging a new river channel to help drain the lake. 

Glacial outburst floods (also known as joküllhlaups in Icelandic), another form of mass movement which is common in glacial environments, occur when a large volume of water is released due to the failure of a glacial lake. The lake drains rapidly as the water previously held behind the dam flows out. There are three types of glacial lake: ice-dammed proglacial lakes (a glacial lake which is blocked by the side of a glacier), moraine-dammed proglacial lakes (a glacial lake which is trapped between terminal moraine and the glacier snout), and subglacial lakes (a glacial lake which is underneath the ice). Subglacial lakes are particularly dangerous as sometimes they remain undetected and aren’t known about until they cause a flood. An example of a joküllhlaup is the Vatnajokull ice cap jokullhaup in Iceland, 1996. This occurred when the Grimsvotn volcano underneath the ice cap erupted and melted some of the ice, and formed a glacial lake. Eventually, the lake failed and the water came rushing out, with a discharge of 50,000m3/s. The flood crossed over a sandur (outwash plain), and destroyed the main road (Route 1), and two bridges, cutting off the Eastern part of Iceland. 

Glacial environments are also important because of the opportunities and limitations they present for human activity. One opportunity they present for human activity is agriculture. Glacial till plains (vast areas of land coated with material deposited by ice), such as the East Anglian Till Plain, are very fertile because they usually have a clay matrix, therefore producing soils with a clay texture. Clay soils retain water and nutrients well, so they are very fertile if on a well-drained gently undulating plain. Although till plains produce fertile soil, outwash plains (deposits of sand and gravel from meltwater rivers) allow water to percolate quickly into the ground, resulting in a dry, non-fertile soil of very little agricultural value. Landscapes which have experienced intense glacial erosion are often devoid of soil cover. The knock and lochan landscape of South Harris in the Outer Hebrides, one of the most inhospitable farming areas in the UK, is characterised by numerous bare rock outcrops, peat deposits and small lakes. As a result, most of the land there is only able to be used as rough pasture. Similarly, “dead ice topography”, a landscape with a complex mixture of hummocky till deposits and kettle hole lakes, produces a chaotic drainage pattern which is highly undesirable to farmers.  

Another opportunity that glacial environments provide for human activity is communications. Abandoned spillways from proglacial lakes and glacial cols produce natural gaps or passes through upland areas. These gaps can be used to allow roads and railways to pass through upland areas, such as the Col des Montets which enables the main road and railway to go from Chamonix in France to Switzerland. Additionally, fjords (also known as sea lochs in Scotland) have deep water and are sheltered from the elements, and produce natural harbours such as the Royal Navy’s nuclear submarine base at Gare Loch on the Clyde. 

Glacial environments also have benefits for industry, particularly the tourism industry. The jagged mountains, sheer cliffs, deep valleys and numerous lakes of glacial landscapes are very beautiful, and attract sightseers, climbers, walkers, skiers and water sport enthusiasts. Glacial landscapes therefore encourage tourism and this in turn can create lots of jobs for ski resorts, hotels etc. The Alpine skiing industry alone attracts 100 million visitors per year to the Alps and generates ¼ million jobs. Despite their beauty, glacial landscapes are not ideal for mass tourism, due to a high incidence of avalanches, unsuitable steep, unstable slopes, thin soils, and harsh climates. Apart from the tourism industry, glacial environments are also important for the quarrying and mining industries, as sand and gravel deposits are often extracted from former outwash plains for concrete and road bases. 

Glacial environments also have advantages for industry concerned with energy and water supplies. Waterfalls which flow down from hanging valleys may be harnessed to provide hydroelectric power. Ribbon lakes and tarns (lakes found in the bottom of cirques – bowl shaped depressions eroded by glaciers in the sides of mountains) can be used as natural reservoirs to maintain water supplies throughout the year, such as the Emosson Dam pump storage scheme in Switzerland. Glacial lakes can be used in other ways too, and can be used as a source as cooling water for nuclear power stations. 

A further opportunity presented by glacial environments is building settlements. Till plains and outwash plains both have advantages to settlements, e.g. till plains can provide fertile soils for farmers, and outwash plains can provide solid foundations for building on. Saxon settlers in the Wye Valley selected a site for the future city of Hereford just outside the extensive till plain on the firmer sand and gravel deposits of the former Wye Glacier outwash plain. This gave them solid foundations to build on, and left them within close reach of the fertile Herefordshire till plain. Despite these benefits, building in glacial environments can also be hazardous. Glacial outburst floods can sometimes threaten settlements and cause loss of life. For example, in 1892, 200 people were drowned as a result of a glacial outburst flood from the Tête Rousse Glacier on the slopes of Mont Blanc flooded parts of the small Alpine town of St Gervais. Glaciers can also destroy settlements directly, by demolishing buildings as they advance, particularly during glacial surges.  

In conclusion, glacial environments are important because they are beneficial to humans in a number of ways, through encouraging tourism, supplying building materials, producing fertile soils for agriculture and more. Despite these benefits, glacial environments can also be hazardous and must be carefully used and managed.   
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