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[bookmark: _Toc160055834]Introduction
This report will cover climate change detailing some of the large causes, and effects it has globally. Including a case study of permafrost and the effects climate changes has on it, through this report the importance of taking action to slow down climate change and what those actions look like will also be explored.
[bookmark: _Toc160055835]What is Climate Change?
Climate change and global warming are often used interchangeably despite being different. Global warming is the long-term rise in global temperatures, and climate change covers a range of environmental changes, not limited to temperature rises [1]. Likewise, the United Nations define climate change as the “long-term shifts in temperatures and weather patterns”, with “human activities” being the “main driver of climate change” [2].
There has been an undeniable rise in temperatures globally with record temperatures year after year, with 2023 being the warmest year on record since recordkeeping began in 1850 [3]. By looking at figure 3 and 4 below it is clear that there has been a drastic increase in the average temperatures [4].
Table 1- Top Ten Warmest Years (1850-2023) [3].
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Figure 2 - Temperature Difference in 1884 (Fahrenheit) [4].
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Figure 3 - Temperature Difference in 2022 (Fahrenheit) [4].
The effect of climate change has only been amplified by the progress of humanity since the industrial revolution, due to the usage of a finite supply of fossil fuels, greenhouse gas emissions, and the use/abuse of land [5].

[bookmark: _Toc160055836]Deforestation
Deforestation entails the “purposeful clearing of forested land” often to make use of the terrain for agriculture, infrastructure development, using the wood in manufacturing, construction or as fuel to burn [6]. Trees and natural matter are crucial to the air quality and play a vital part in the carbon cycle. Mechanisms such as photosynthesis work against pollution by absorbing carbon dioxide, but deforestation eliminates this positive reduction of greenhouse gases [7], [8]. [image: ]
Figure 4 - Carbon Cycle [31]
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Figure 5 - Photosynthesis [32]

However, deforestation is only rising, with more roads being made, and buildings being constructed. “In 2022, the world lost more than 16 million acres of forest” [8], [9]. Deforestation can be prevented by titling land to register the forest area, though some loggers ignoring the law [10]. More accessible methods of combatting deforestation include government initiatives that encourage the planting of trees [11].
[bookmark: _Toc160055837]Agriculture
While being the source of food and income for countries, agriculture has had a large presence within furthering the effects of climate change, being moderately dependent on fossil fuels for equipment usage [12]. Methane, emitted from cows in cattle farms, has roughly 80 times the heating capability of carbon dioxide, contributing to global warming [13]. Implementation of vegan/vegetarian diets reduce methane emissions via reduction of overall demand of beef, with the caveat of their prices being excessive to some [14], [15]. Farmers are testing methods to reduce emissions from cattle, such as different diets [16], and selective breeding [17].
[bookmark: _Toc160055838]Fossil Fuels
In the combustion of fossil fuels for energy usage, large amounts of carbon dioxide are released, which is a greenhouse gas, trapping heat in the atmosphere and causing global warming [18]. Many alternative fuel sources are now becoming mainstream in power generation and in transport use [19]. This is accompanied by the new abundance of alternative fuel sources causing their price to gradually decrease, becoming more and more accessible, closing in on the price of fossil fuels [20]. 
[image: Wind, solar costs continue to fall and fossil fuels can't stop them]
Figure 6 - This graph above illustrates the growing gap between the cost of generation of what are still branded “alternative” technologies such as wind and solar, and “conventional” or “traditional” generation such coal, gas and nuclear [20]
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Figure 7 - Fossil fuels still dominate global electricity generation. Data for 2018 [21]
[bookmark: _Toc160055839]Permafrost
Permafrost consists of ground that has been frozen for several years and is most common in regions of higher latitudes [22]. It covers 24% of land on the surface of the northern hemisphere, and acts as a sink for roughly half of earth’s soil-contained carbon. This land also contains villages, settlements, and farmland, which could all be destroyed due to the recently arising problem of permafrost beginning to melt, causing irreparable damage and change to the landscape [23]. 
There are many more threats to the environment that the melting permafrost poses, such as the exposure of the 1,700 billion metric tons of carbon, in both carbon dioxide and methane forms, housed in the Arctic permafrost alone. This release would cause critical damage to the ozone layer and trap an exceedingly high amount of heat in the atmosphere [24]. 
There is also the possibility of primal micro-organisms that have survived being frozen in permafrost escaping and potentially infecting not only animals, but also humans, where a child has already died of anthrax, after being exposed to a once frozen deer corpse from the permafrost in Siberia [25]. Some of these microbes have been studied, but there could be many more to be released from the permafrost [26]. With the current state of climate change and the progression of global warming, the solutions to permafrost melting are few. “Engineers sometimes solve this problem by preventing the ground under the building from getting warm. They put the building on top of a steel frame, a few feet above the ground, so cold air can flow under the house. The cold air stops the permafrost from thawing.” [27]. 
Overall, the most effective way that the melting of permafrost can be stopped is through keeping global warming in control. By reducing the overall carbon footprint, supporting initiatives and schemes that promote ecologically sustainable products and activities, and reducing the waste produced, the irreversible damage of global warming to the permafrost can be gradually slowed down [28].

[bookmark: _Toc160055840]Conclusions
There have been discussions and summits to determine whether the climate point of no return has been crossed, and many scientists think that our time is extremely limited [29]. The best thing that everyone can achieve to maintain a healthy planet is to maintain healthy and environmentally friendly habits, such as saving energy at home, using public transportation or fuel free means of commuting like cycling, and reduce less wastage. The collective effort of humanity is what can prolong our environment’s health and create the possibility for any form of recovery [30].
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