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            Arctic The Arctic region lies within the Arctic Circle and locates at 66°, 30’N latitude. Arctic consists of the ice sheet surrounding the North Pole, as well as the northern parts of 8 countries, included Canada, Russia, Alaska (USA), Iceland, Norway, Sweden, and Finland. The most of the Arctic is ice and has an uncommonly cold climate; average January temperature is -35 degree Celsius and average July temperature is -1.5 degree Celsius. Normally, in the mid winter months, the sun never rises and temperatures can easily reach lows of -10 degree Celsius in the higher latitudes. In the summer months (further south), 24 hours of sunlight is the main cause of icebergs breaking off from the frozen north and floating south, causing problems in the shipping lanes of the north Atlantic. The Arctic’s annual precipitation is low with most of the area receiving less than 50 cm. Prevailing winds often disturb snow and create the continuous snowfall. The primary residents of the Arctic include the Inuit, Saami and Russians with an overall population of 2 
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ArcticThe Arctic region lies within the Arctic Circle and locates at 66°, 30’N latitude. Arctic consists of the ice sheet surrounding the North Pole, as well as the northern parts of 8 countries, included Canada, Russia, Alaska (USA), Iceland, Norway, Sweden, and Finland. The most of the Arctic is ice and has an uncommonly cold climate; average January temperature is -35 degree Celsius and average July temperature is -1.5 degree Celsius. Normally, in the mid winter months, the sun never rises and temperatures can easily reach lows of -10 degree Celsius in the higher latitudes. In the summer months (further south), 24 hours of sunlight is the main cause of icebergs breaking off from the frozen north and floating south, causing problems in the shipping lanes of the north Atlantic. The Arctic’s annual precipitation is low with most of the area receiving less than 50 cm. Prevailing winds often disturb snow and create the continuous snowfall. The primary residents of the Arctic include the Inuit, Saami and Russians with an overall population of 2 million. The indigenous Inuit has lived in the area for over 9,000 years. Now, many have given up most of their traditional hunting and fishing to work in the oil fields but it causes the conflicts in the particular area, such as the oil fields may have oil spills and affecting the marine species as well as polar bear.
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Positive ice albedo feedbackIncreasing average temperature are melting the Arctic ice and the evidence in 2006, NASA reported that the amount of permanent sea ice is decreased by 14% between 2004 and 2005 – 14% of the permanent sea ice is equivalent to an area three times the size of the UK. The rate of which the ice is melting is increasing massively. The permanent sea ice is essential and many lives included marine species that are adapted to cold climate rely on the permanent sea ice. In recently, the 80% of solar radiation is reflected from the ice caps, which means the amount of ice is decreasing due to 20% of solar radiation is absorbed, and the area of Open Ocean is increasing. This is because of oceans are darker than ice and snow; it absorbs more energy than it reflects, which causes the warming effect by converting these energy into heat. Due to warming effect, it melts more ice and creates a cycle called the positive ice albedo feedback. Currently, 50%-60% of the Arctic ice will be gone by 2100 and all of the Arctic ice will be completely gone by 2700 so the managements need to seriously considered to stop it from happening, otherwise it endangers the marine species as well as Inuit, Saalm and Russians.
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Since the 1950s, the lower atmosphere has been warmed by global average of 0.7 degrees Celsius; Greenland’s air has warmed by 1.5 degrees. The main reason for these is the catalytic warming effect. When ice melts, this replaces by darker water pools or sea. As a result, the Arctic surface absorbs more solar radiation because the darker colour absorbs more than lighter colour. Therefore, this causes local warming and more melting will causes more warming and so on. The small changes can trigger much greater ones.
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Environmental impactsIncreasing temperatures lead to the treeline moving north and to higher altitudes, causing a distortion in tundra ecosystems due to the warm climate and other plants competing and take over, permafrost thawing out, the change of the food chain due to the spread of species, such as spruce bark beetle in Alaska like competing with other animals can affect predators or preys. Increasing temperatures also lead to increases in the number of northern coniferous fires in Arctic Russia. Burning tens of millions of hectares each year causes the loss of 0.8% of the world’s coniferous. Boreal ecosystems are vital and accounted for 37% of the world’s carbon pool on land, and are effective at sinking carbon.
 Some more environmental impacts linked to ecosystems on the next page.
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EcosystemsEcosystems face increasing pressure from the combined effects of climate change, pollutants and increasing industrial development. Human societies are trying to respond to these pressures in many ways. Increasing temperature has many effects on Arctic biodiversity including the northward movement of more southern species, shrubbing and greening of the land, changing plant communities, increases in migrating foreign species displacing native Arctic inhabitants and Arctic Biodiversity Assessment Trend 2010 Report shows the new disease is starting to be visible and spreading, can possibly harm the people as well as animals. Changes in biodiversity are creating both challenges and opportunities for Arctic people. The traditional harvested foods continue to play a major role in economic, social and cultural welfare of many Indigenous people and local communities across the Arctic. Industry and transport are mainly linked through accessibility. This encourages the establishment of new tourist destinations after the opening of the Arctic Ocean and offer increased commercial opportunities on the coast. But inland industrial activities, such as mining are likely to face decreasing supply alternatives. The physical impact on landscapes from industries e.g. pipelines causing land fragmentation. In order to ensure a sustainable development of the Arctic region that benefits the inhabitants of the Arctic. The Arctic is often seen as a pristine area and is little affected by pollution. Biological processes taking place in the Arctic Ocean and favour the retention of pollutants, which is then enter the food chain. (The action of absorbing and holding the chemicals/pollutants) as a result, the people and ecosystems
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are exposed to high levels of heavy metals and radiation. However, predicting the impact of contaminants is difficult because of complex influential between physical, chemical, biological and human factors. Also, the climate change is causing some changes in release of pollutants; degradation of highly toxic chemicals. To reduce hazardous substances, Indigenous Peoples in the Arctic and the Arctic Council played an important role in the creation of the 2004 Stockholm Convention. Currently, they are in on-going work to establish a global mercury treaty and the Arctic Council works closely with UNEP’s Chemicals branch on these issues (pollutants).
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Fish stocks and polar bearsThe shrinking ice sheets have affected the marine species in the Arctic and the food chain. The warmer water has decreased the number of marine plants, which many smaller fish feed on. The reduction in smaller fish species has affect the higher up food chain, such as cod and halibut that in turn affects larger marine species, such as seals. This is called the negative multiplier effect. The small number of seals stock reduces the food supply for polar bears. However, the melting Arctic ice has had a disastrous impact on polar bears because normally, they hunt seals on the ice but the faster the ice melts and the faster annual ice melt, shorten their spring hunting season. E.g. Hudson Bay is now ice-free for three weeks longer than in 1985 and polar bears have the less time to hunt the reduced numbers of seals. However, the female polar bears rely on the cold spring to build up their fats to ensure their survival during the summer. Currently, each animal lose 80kg of fat during the longer summer, making them vulnerable to disease and reduce their ability of reproduce or feed their cubs.
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Socio-economic impacts155,000 Inuit living in the Arctic region are threatening by global warming that disrupting their lifestyles that are adapted to the cold climate. Each winter Inuit men use their fishing shacks and equipment onto the ice for three months. Now, the sea is weaker and thinner to collapse easily, which makes it vulnerable and dangerous. The ice used to protect the Inuit villages and now they are keeping expose to storms and ocean waves, causing the destructive impact on the entire village, which forcing people to move further inland. Currently, 24 Inuit villages in Alaska are threatening by flooding. As the marine species, such as fish, caribous and marine mammals are decreasing, the marine stocks are also declining because 80% of Inuit hunt the marine species and rely more on hunting caribou for income so 70% of Inuit income is from paid employment and hunting, affecting the Inuit incomes a lot. Caribou, seal, narwhal, fish and walrus provide over 90% of their food, which is vital nutrition for the Inuit. The reduction in numbers is dangerous for Inuit lifestyles because a high protein intake is needed to cope with the cold weather. Clyde River settlement on Baffin Island has 450 residents, who eat 100 tonnes of seal meat annually. Imported replacement food is cost US$1 million but provide less iron, magnesium and calcium than the normal diet.
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Arctic methane releaseWhile a long-term natural process, it is worsen by global warming and this results as a positive feedback effect because methane is a powerful greenhouse gas. The Arctic region is one of the many natural sources of the greenhouse gas methane. Global warming is increasing due to both release of methane from existing stores, and from methanogens in rotting biomass. Large number of methane is stored in the Arctic in natural gas deposits and permafrost. As permafrost degrades on warming, the large releases of methane may arise as a result of global warming. Other sources of methane include submarine taliks, river transport, ice complex retreat, submarine permafrost and decaying gas hydrate deposits. During interglacial, the average atmospheric methane concentrations are nearly twice the lowest values in the depths of glacial. Concentrations in the Arctic atmosphere are higher by 8-10% than that in the Antarctic atmosphere. Soil temperature and moisture levels have been found to be important variables in soil methane fluxes in tundra environments. There is another possible mechanism for rapid methane release – as the Arctic becomes more ice free, the ocean absorbs more energy from the sun and becomes warmer than the former ice cover and more water vapour enters the air. At times when the land is colder than the sea, this causes rising air above the sea as air over the land comes in to replace the rising air over the sea. As the air rises, clouds form, releasing latent heat. Air being drawn from the south across the tundra. The extra heat being drawn from the south further increases the warming of the
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permafrost and the Arctic Ocean with increased release of methane.
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Advantages and disadvantages of the global warmingThe melting ice creates some commercial advantages for the Arctic region because the Northern Sea Route, North of Canada, is the quickest way of travelling from Europe to the Pacific and Asia.Now, 30% of Inuit earn income from sculpture and printmaking for tourists, as the tourist ships are able to transport to the northern Canada. As the rapidly melting ice offers commercial opportunities in shipping, tourism and oil and gas extraction, the world’s largest economies are struggling but as well as trying to achieve and get hold of the region within the Arctic. In 2007, the Northwest Passage between Canada and Arctic melted enough to allow shipping for the first time and also allow more opportunities for activities like offshore oil exploration. Analysts think the economic impact could be important because new and expanded shipping routes can reduce the time between Asia, North America and Europe, and oil companies like Royal Dutch Shell are eager to get the opportunities for fossil fuels, which believe lies beneath the pristine Arctic waters.But increased opportunities lead to increased conflicts – with more vessels trying to navigate the channels of the Northwest Passage, commercial fishing vessels, cruise ships and drilling rigs operating in the inaccessible Arctic Ocean previously, the risk of a oil spill increase exponentially. The lack of infrastructure would severely affect the ability to transport the supplies and personnel required for large-scale emergency response effect. Also, the extreme or unpredictable weather conditions complicate transportation, preparedness and cleaned up of oil spills.
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The Arctic’s glaciers, including the Greenland’s vast ice cap, were retreating. The land is thawing and is covered by snow in June but a fifth less than in the 1960s. Alien plants, birds, fish and animal are moving north and Atlantic mackerel, haddock and cod are also moving up in the Arctic net. However, the Arctic is not unprotected and the regulated oil provinces covered the most of the area. Its development is much slower and more cautious as the Arctic remains cold, remote, stormy and so, expensive to operate in.
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