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Human Impact on Glacial Landforms:

Explain why interactions between human activity, landforms and geomorphic processes lead to impacts that need to be managed (Jan 2003: Q2)

Talybont reservoir – flooding of a glaciated valley
Dinorwig is comprised of 16km of underground tunnels, deep below Elidir mountain. Its construction required 1 million tonnes of concrete, 200,000 tonnes of cement and 4,500 tonnes of steel. 
The station's six powerful generating units stand in Europe's largest man-made cavern. Adjacent to this lies the main inlet valve chamber housing the plant that regulates the flow of water through the turbines. 
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Dinorwig's reversible pump/turbines are capable of reaching maximum generation in less than 16 seconds. Using off-peak electricity the six units are reversed as pumps to transport water from the lower reservoir, back to Marchlyn Mawr.

Ski Resorts: The Issue The development of new ski resorts in the French Alps will be prohibited after 1997.  The French government decision was responding in part to the internal pressure from the regional governments hurt by the Olympic games as well as to external pressure from the European Parliament.  Further, France has worked with the five other Alpine nations and the European Union on the "Convention of the Protection of the Alps."  This agreement prohibits future development of ski stations, but does not directly affect existing ski resorts.  Existing resorts are likely to expand their tourist accommodations in order to take advantage of the five years needed to establish and construct any new resorts.
 "Alpine forests in Austria and Switzerland have been denuded to make way for ski runs and cable cars."  Across the Alps, in Switzerland, France, and Austria, tourism has become the dominant  industry.  Traditionally, the Alpine region relied on mountain agriculture and forestry, "supplemented by employment in mining, cottage industries, and transportation."  When these traditional sources of income began to dwindle, tourism was brought in to revive the economies.  Beginning in the mid-nineteenth century, mountaineering and visits to thermal spas became increasingly popular.  By the late 1950s, "mass tourism started...as a result of increased leisure time, disposable income, and car ownership."

     The development of French ski resorts can be examined in each of three development phases.  The "first generation resorts" such as Megeve and Chamonix developed around existing villages and were based on existing infrastructure and gradually expanded.  The gradual growth led to less strain on local communities, yet these ski centers were not very modern in terms of ski area or lift capacity.  The next generation of ski developments, starting in the late 1950s, "though designed along traditional lines, were nevertheless built with skiers in mind."  Thus, preserving the habitat was not among the priorities in this second phase.  Finally, the third generation of resorts are large "uncompromising winter sports centres...These cater for the mass market and offer easy access, cheap accommodation, plentiful entertainment and skiing to your door."

     One environmental problem is that of marred landscapes."  Large ski resorts have had a tremendous impact on these mountainous environments.  Many small mountain villages were over-burdened by increased demand for water, adequate sewage disposal, communications systems such as telephones, television and mail, as well as medical services, improved road services,

shops, and restaurants, etc.  In general, over building and overburdening of existing systems take place irrespective of social impacts on the community.  Water quality and water levels are altered, forests are razed for building ski slopes and roads causing erosion, mud slides, avalanches and displacing many fauna and flora.

     The presence of roads in mountainous regions leads to other problems, such as traffic congestion and heavy exhaust pollution, which are believed to trigger acid rain and tree damage.  In Switzerland, it is believed that roughly 60 percent of the forests are suffering from the effects of acid rain, much caused by car pollution.  A final environmental hazard of ski resorts results from making artificial snow.  Snow cannons, aside from causing noise pollution, consume millions of gallons of water, "mak[ing] sudden changes to the water levels in feeder lakes,"

disturbing the biological life in the lakes.  

     The French moratorium on building new ski resorts for five years came about as a result of the Winter Games of 1992, in the Savoy region of the French Alps.  Even before the games, environmentalists warned that the Savoy was "saturated with ill-conceived ski resorts that threatened the Alps' delicate balance of man and mountain."  In December 1991, for example, avalanches caused havoc to both residents and vacationers in the French Alps.  This nightmare was caused by heavy snowfall on denuded mountainsides, something a healthy, uncleared forest could have prevented.  No environmental impact study of the Savoy was

undertaken agreeing to stage the Olympics.

     The Olympic games were spread throughout 13 Alpine villages in the Savoy, which are home to a population of 340,000.  In the past few decades, the Savoy region built enough accommodations for 340,000 visitors, doubling the normal population rate during the peak ski season.  During the Olympics, this region was host to an estimated 1,500 athletes, 7,000 journalists and a million spectators.  The games left behind substantial environmental impacts and economic bankruptcy for 4 out of the 13 Olympic villages.  Although village residents benefitted in terms of improved infrastructure, the large amounts invested by local governments has not been recaptured due to lower than expected tourism rates.  In the end, the environment of the Alps was irreparably marred by the Olympic games in Albertville.  The clearing of land for the games was extensive:  

     "In Les Arcs, 7 million cubic feet of Alpine rock was dynamited to make way for the Olympic high-speed downhill course.  To build an aerial cableway between Brides-les-Bains in the valley and Meribel...a mile-long stretch of woodland was rigorously cleared of  trees.  Entire mountain sides were blasted away for access roads and parking lots."  

     In other instances, event sites such as LaPlagne, home to the bobsled course, were continually threatened with environmental harm.  The bobsled course, built on unstable ground in an avalanche zone, was equipped with 50 miles of pipeline carrying 45 tons of volatile ammonia to cool the track.  Another

persistent post-Games problem is the "profitability factor".  In order for the resorts to be profitable, the tourist season needs to be both busy and prolonged.  Hence, snow-making machines have multiplied on the slopes, pesticides and herbicides are used in the summer on the newly built golf courses, and finally, there has been mounting pressure to allow more glacier skiing in protected parks.

     The European Parliament warned that development in the Alps was reaching the limits of being environmentally acceptable, and noted furthermore that the 1992 winter Olympics in Albertville, France caused "serious environmental damage."  This message came too late for the residents and the environment of the Savoy. However, as a result of the numerous problems of municipal governments, as well as protests from environmental groups, the French government imposed a moratorium on building new ski stations in the Alps for five years.
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Thredbo Landslide: Australia 1997: Human impact on Glacial Processes…
Finally, after seven years, the cause of the devastating Thredbo landslide has been established - a leaky mains pipe and a road built on a vulnerable slope of debris.
A Supreme Court judgement handed down yesterday, which points the finger at government inaction at a looming disaster, will now enable the last remaining civil case, a multimillion-dollar personal injury claim, to proceed.
Since 3500 tonnes of debris came crashing down a slope about midnight on July 31, 1997, wiping out two ski lodges and killing 18 people, the State Government has spent $40 million in out-of-court settlements with 91 businesses and individuals.
Justice Michael Grove found the landslide was equally caused by leakage from the main, the marginal instability of the slope above Carinya lodge, the existence and state of the Alpine Way, and the failure to improve the slope and roadway. But the Winterhaus Corner retaining wall, built four months before the landslide, was not a cause, Justice Grove said.
He said the pipe's design and construction could not be blamed but "those responsible for the installation and maintenance of the water main ought to have been aware of the risk of failure and consequent leakage as a result of soil creep. No adequate steps were taken to accommodate and avoid this risk".
Likewise, "those responsible for the care, control and management of the Alpine Way ought to have been aware of the condition of the slope supporting the road near Carinya but did nothing to stabilise it". Maintenance of the slope fell to the NPWS and the RTA as its agent.
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Victoria state, Australia – 6 alpine resorts. 10815 hectares covered – owned by the state. 600.000 visitors per year. 1997 Australia’s worst landslide – Thredbo NSW – 2 ski lodges destroyed and 18 lives lost. Caused by – leaking water main in the embankment of  a road above the lodges. The road was built for short term use in the construction of a Snowy Mountains HEP scheme but the ski resort had then used for access (which it wasn’t designed for).








