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Greenhouse Gas Emissions and Impacts on Climate Change
Introduction
[bookmark: _Hlk10790]There is no doubt that greenhouse gas emissions are resulting from human activities on earth. When people engage in industrial activities such as running heavy engines that burn fuel and emit smoke into the atmosphere and when they engage in driving petrol and diesel vehicles that emit smoke as a result of the combustion of the fuel, the result is that a lot of greenhouse gases are emitted into the atmosphere (EPA. 2016). Apart from the industrial activities, the clearing of land through deforestation also emit carbon into the atmosphere when the organic materials decay. Furthermore, paddy land fields disturbance through agricultural activities and tillage of land also reduces the ability of the land to hold its carbon and therefore, carbon escapes to the air, combines with oxygen and forms carbon dioxide which is a greenhouse gas. However, the main problem that faces any efforts of reducing the emissions of greenhouse gases into the atmosphere is the human quest to industrialize and modernize his environment. This means that it will be very difficult to control these emissions in the coming decades. Emission of greenhouse gasses into the atmosphere through human activities bring about climate change through global warming and increased drought (Kweku et al., 2017). The impacts of this climate change are severe especially to the living beings on earth including human beings, plants and animals (Latake, Pawar & Ranveer, 2015). Therefore, the focus of this paper will be exploring how human activities on earth have increased the emission of greenhouse gasses such as Carbon dioxide and Nitrous oxide among others which have interfered with the escape of terrestrial radiation from the earth's surface leading to global warming and eventually climate change. The eventual result of global warming and climate change is the rise in sea level and increased drought which are negatively affecting life on earth.

Greenhouse Gas Emissions into the Atmosphere
[bookmark: _Hlk1687381]Climate Change is an effect that results from the presence of greenhouse gasses in the atmosphere. It is a condition that is characterized by increasing temperatures of the earth caused by the disturbance in the normal process of terrestrial radiation (Latake, Pawar & Ranveer, 2015). Terrestrial radiation refers to the process through which heat from the surface of the earth escapes to the atmosphere. When this heat is hindered from escaping to the atmosphere, it remains on the earth and therefore causes the gradual heating of the earth, a phenomenon called global warming (Latake, Pawar & Ranveer, 2015).
Greenhouse gas emissions to the atmosphere result from different activities such as combustion of fuels, which can be seen in the combustion of petrol and diesel in vehicles that use diesel and petrol, and burning of organic materials such as bushes on the earth’s surface (Latake, Pawar & Ranveer, 2015). The disturbance of land such as land tillage and disturbance of flooded lands such as paddy rice cultivation also contributes to the release of greenhouse gasses to the atmosphere. When land is cultivated, it loses its capability to hold onto elements such as carbon and nitrogen and therefore releases them to the atmosphere. Carbon eventually forms bonds with oxygen gas to form carbon dioxide (CO2) which is a greenhouse gas. Nitrogen also combines with oxygen in the atmosphere to form Nitrous Oxide which is also a greenhouse gas.
The main greenhouse gasses that are emitted into the atmosphere as a result of human activities on the earth’s surface are Carbon dioxide (CO2), Nitrous Oxide (N2O) and Methane (CH4). Carbon dioxide has a lifespan of 50 to 200 years when it goes to the atmosphere (EPA, 2016). This means that once this gas is emitted to the atmosphere and the plants cannot take up the whole of it from the atmosphere, it can continue to exist in the atmosphere for 50 to 200 years. This is a long period which is enough to cause the greenhouse effect and global warming and eventually climate change. The existence of carbon dioxide in the atmosphere has serious implications ranging from increased earth’s temperature because of the fact that this gas hinders escape of terrestrial radiation from the surface of the earth (Latake, Pawar & Ranveer, 2015). Emission of carbon dioxide into the atmosphere mainly comes from activities such as land use, cement production, burning of biomass and burning of fossil fuels.
Nitrous oxide is also a greenhouse gas that has tremendous effects on the atmosphere and which significantly contributes to climate change by causing the greenhouse effect. Nitrous oxide, when emitted to the atmosphere has a lifespan of about 114 years and contributes to about 5% of the enhancement of the greenhouse effect (EPA, 2016). Nitrous oxide mainly emanates from the burning of fossil fuels, burning of biomass and activities such as fertilizer production. This gas, just like carbon and methane also has a negative effect in the atmosphere as will be explored later in this paper. Even though the proportion of nitrous oxide in the atmosphere is lower than methane and carbon dioxide, has a significant effect in the depletion of the ozone layer which is responsible for preventing harmful ultraviolet rays from reaching the earth (Latake, Pawar & Ranveer, 2015).
Methane, which is a gas formed from carbon and hydrogen atoms is also another greenhouse gas that causes the greenhouse effect which leads to climate change. Methane gas emanates from disturbance of wetlands and rice paddy lands. Ruminant livestock also produce methane gas through their defecation and urination. Coal mining activities, as well as burning biomass, also contribute to emission of methane gas into the atmosphere (Latake, Pawar & Ranveer, 2015). Naturally, methane is produced through the process of decomposition and decay of organic matter. Unlike carbon dioxide and nitrous oxide, the lifespan of methane is a bit shorter which is 12 years (EPA, 2016). However, 12 years is still a long period for the gas to cause a significant amount of greenhouse effect and eventually contribute to climate change.

How Greenhouse Gases Cause Global Warming and Climate Change.
As stated earlier, global warming refers to the gradual increases in the temperatures of the atmosphere of the earth as a result of the hindrance to the terrestrial radiation from escaping to the outer atmosphere and also as a result of harmful ultraviolet rays reaching the earth’s surface (Revell et al., 2012). The gradual increase in temperature of earth’s atmosphere is attributed to the greenhouse effect which is caused by greenhouse gasses such as carbon dioxide, nitrous oxide, methane and other chlorofluorocarbons (Kweku et al., 2017). These greenhouse gases and other pollutants cause the greenhouse effect by forming a blanket-like layer in the earth’s atmosphere which hinders terrestrial radiation from escaping to outer space and which also affect the ozone layer and thus leads to penetration of harmful rays from the sun to the earth’s surface (Kweku et al., 2017).
Carbon dioxide and other greenhouse gases, particularly nitrogen oxide, cause global warming and climate change by depleting the ozone layer (Revell et al., 2012). The one layer is a layer of gases whose elements prevent the ultraviolet rays such as gamma rays, X-rays from reaching the surface of the earth (Revell et al., 2012). However, carbon dioxide and other greenhouse gases, as well as other pollutants in the earth's atmosphere, destroy the ozone layer. As a result, the ozone layer loses its capability to hold off the ultraviolet rays from reaching the surface of the earth. Therefore, harmful rays such as gamma rays and x-rays reach the surface of the earth and cause alterations in natural processes such as rain formation and cloud formation in the earth’s atmosphere (Latake, Pawar & Ranveer, 2015). This eventually leads to changes in rain patterns and eventually climate change. In addition, the ultraviolent rays are absorbed by the surface of the earth and cause a rise in temperature of the earth’s surface which also contributes to global warming. Furthermore, as the harmful rays hit the surface of the earth, some of them are reflected and as they bounce back to the atmosphere, the blanket-like layer formed in the earth’s atmosphere by greenhouse gases such as carbon dioxide, nitrogen oxide and methane and chlorofluorocarbons hinders them from escaping to space and therefore, the heat remains within the earth’s atmosphere (Latake, Pawar & Ranveer, 2015). This causes a rise in the temperature of the earth’s atmosphere, leading to global warming and eventually changes in the global and regional climate patterns.
[bookmark: _Hlk12998]Another way through which greenhouse gasses cause global warming and climate change is through hindering terrestrial radiation from escaping to space from the atmosphere of the earth. The earth’s atmosphere is not heated directly by the rays from the sun. Instead, its is heated by radiation from the surface of the earth. When sun rays hit the surface of the earth’ they are reflected back to the atmosphere as terrestrial radiation (Casper, 2010). As these rays bounce from the surface of the earth, they meet the blanket-like layer formed by greenhouse gases especially carbon dioxide. This layer of greenhouse gases hinders the terrestrial radiation from escaping to the outer space (Casper, 2010). Therefore, the heat carried by such terrestrial ration remains in the atmosphere of the earth and heats up the air in the atmosphere. This leads to an increase in atmospheric temperatures hence causing global warming (Casper, 2010). Once global warming is experienced, climate patterns start to change and this is what we call climate change.
Apart from depleting the ozone layer and hindering the terrestrial radiation from the surface of the earth from escaping to outer space, greenhouse gases also store a lot of heat in the earth's atmosphere which, to a large extent, prevents the formation of clouds and rain (Casper, 2010). The terrestrial radiation from the surface of the earth carries energy in form of heat. This heat is absorbed by greenhouse gases in the atmosphere and other pollutants in the atmosphere. When this absorption of the terrestrial heat happens, the temperatures of the earth’s atmosphere increase. An increase in temperatures of the atmosphere means that water vapour in the air cannot easily cool to dew point to form clouds which result in rain (Kweku et al., 2017). Due to the existence of a significant amount of heat held by greenhouse gases in the atmosphere because of absorption of terrestrial heat, the water vapour cannot cool to a level of forming clouds which when cooled further can result to the release of the water held as rainfall. Therefore, the result of this absorption of terrestrial heat is lack of rainfall and extended periods of drought which further contributes to the increase in the temperature of the earth's atmosphere (Latake, Pawar & Ranveer, 2015).
The Impact of Global Warming and Climate Change on the Environment
[bookmark: _Hlk13113]Global warming and climate change have devastating effects on the environment and on people. First, global warming causes mountain glaciers to melt which eventually causes flooding that destroys vegetation and causes deaths and displacement of people and animals (Schiermeier, 2011). Glacial meting can be experienced not just in mountains but also in cold areas which have been for many years covered by glacier or ice. When the temperatures of the earth’s atmosphere increase, mountain glaciers start to melt and the water that results from such melting forms rivers and streams that flow downslope and cause flooding in the lower areas (Schiermeier, 2011). The floods resulting from glacial melting cause severe damage to vegetation because of the fact that short vegetation is submerged under water and cannot access carbon dioxide or sunshine and therefore end up dying (Schiermeier, 2011). Furthermore, glacial melting floods cause displace of people, particularly those leaving the low flat lands where the streams from mountains deposit the glacial meltwater. Therefore, in a nutshell, global warming and changes in climate result in devastating effects on the environment which are occasioned by the flooding of the water resulting from glacial melting.
Global warming increases drought and this affects lives of people, animals and plants on the earth’s surface. Increase in atmospheric temperatures around the earth has a negative impact on rain formation. As stated earlier, increased temperatures of the atmosphere hinder water vapour in the atmosphere from cooling to dew point. A result, long periods of drought are experienced on the earth’s surface. Elongated drought causes depletion of resources such as vegetation by animals. According to Martens (2013), both domestic and wild animals try to feed on the existing grasses and bushes during the drought periods and this gradually depletes vegetation and eventually leads to bare land. As a result of droughts caused by global warming and climate change, people day from dehydration and hunger. Animals also die and the environment becomes inhabitable (Martens, 2013). This is common in dry areas such as the African Saharan desert and the north Easter Kenya in East Africa. In these regions, climate change has led to elongated periods of drought of over three years without enough rain. The land has been left bare because of the overgrazing by wild and domestic animals. People have died and some have fled from the areas (Martens, 2013). All this is due to global warming that has resulted in the change in climate patterns which have affected rainfall patterns and formation leading to drought.
On the other hand, the melting of mountain ice results in drying of rivers. Mountain glaciers and ice are a significant source of many rivers around the world. This because of the fact that as the ice melts on the mountains, the water flows downslope and forms rivers which supply water to millions of people and thousands of animals in various areas (Collins et al., 2010). The problem is that global warming and climate change causes rapid melting of the mountain ice and as such, the water that would have taken many years to flow downstream flows in a short period and causes floods and after a short period, the mountain glaciers are depleted and the rivers dry up (Collins et al., 2010). Therefore, global warming and climate change alters the normal rate of glacier melting and causes rapid melting of mountain ice which depletes the glacier reserves on mountain tops. When this happens, rivers dry up and people and animals start suffering from the reduced or lack of supply of water caused by the dry rivers.
Global warming and climate change cause a disruption in the food supply due to the changing seasons. This is often detrimental to human life on earth. Due to the changes in climatic patterns and changes in the rain seasons, food supply is disrupted because farmers all over the world are affected. According to Wheeler & Von Braun (2013), it has become very difficult to predict the season for long rains or short rains and as such, it is difficult to make decisions regarding when to plant or when to cultivate in preparation for the next rain season. These difficulties have caused a disruption in the supply of food. Maize, for example, is a product that many people in Africa depend on. Other regions of the world also depend on the maize flour products as staple foods. When there is uncertainty in the climate patterns and farmers are unable to plant such a crop, many people suffer because a scarcity of food is experienced (Wheeler & Von Braun, 2013). These situations cause loss of lives of many people due to hunger and sometimes causes difficult economic times because of the hiking of the prices of food products when they become scarce (Wheeler & Von Braun, 2013). Climate change does not only affect crops, but it also affects animals. Therefore, food supply from animal products such as meat also becomes scarce when there are changes in climate and global warming. All these situations affect human life on earth and make it difficult. In a nutshell, the global food security is affected by global warming and climate change because of the disruptions in the seasons of rain which to a large extent determines the planting of crops across the world (Wheeler & Von Braun, 2013).
Extreme weather conditions such as El-Nino also result from global warming and climate change. The greenhouse effect that is experienced in the earth’s atmosphere triggers extreme weather conditions such as very heavy rainfall that greatly affects human life on Earth (Collins et al., 2010). A weather condition such as El-Nino results in heavy rain that causes floods and storms which sweep away people’s houses and domestic as well as wild animals in regions that experience it. Such extreme weather conditions cause significant destructions of infrastructure too. Roads are swept away. Bridges are broken and this brings transportation activities of both people and goods from one region to another to a halt (Collins et al., 2010). In some cases, constructions projects are destroyed by heavy rains and this leads to losses of billions of dollars. Furthermore, extreme weather conditions such as prolonged drought also cause hunger and starvation for both people and animals. Vegetation dries up and this leaves land bare and vulnerable to erosion by wind and rainwater. Therefore. The extreme weather conditions that result from global warming have far-reaching effects that negatively affect people's life on earth and takes people backwards in their development and modernization.
Wildfires are one of the most damaging phenomena of the drought brought about by global warming and climate change. Climate change results to drought which makes plants in forests to lose a lot of water through evaporation. When this happens, some vegetation such as grasses and trees start to dry up (Turco et al., 2014). These become more susceptible to fire. Therefore, in such a situation, a slight mistake with fires causes wildfires. Forests catch fire and vast areas of forests are burnt down. When such fires wreck a forest, it takes many years for such forests to rejuvenate to their initial state (Turco et al., 2014). This negatively impacts rain formation and rain patterns in such regions and can result in elongated droughts and desertification effects which negatively affects humans and animals.
Recommendations for Reducing Greenhouse Gas Emissions and Reducing Global Warming and Climate Change
Several actions can be undertaken by both individual s and governments to reduce the emission of greenhouse gasses into the atmosphere. One such action is the prohibition of using fire as a method of bush clearing. Burning organic matter is one of the significant contributors to excess carbon dioxide in the atmosphere. Therefore, to reduce the emission of such gases into the atmosphere, governments in all the countries of the world can limit or completely prohibit, the use of fire as a way of bush clearing (Agrawal, Nepstad & Chhatre, 2011). Bush clearing by fire is regarded as a primitive way of creating land for cultivation and since other better methods exist which can assist farmers in clearing bushes, this activity can be abandoned altogether by individual farmers (Ostrom, 2010). If this can be done, the emission of carbon dioxide into the atmosphere will significantly reduce and the greenhouse effect can be reduced. This will help to ensure the stability of the ozone layer and thus reduce the amount of harmful rays reaching the surface of the earth. Consequently, global warming will be reduced.
The amount of greenhouse gas emitted to the atmosphere can also be reduced by shifting from fossil fuels to environmentally harmless and clean energy. The world can shift from the use of cars that use fossil fuels such as petrol and diesel to electric cars which are friendly to the environment. Such a shift will reduce the emission of greenhouse gasses by a big percentage that will significantly heal the world from the effects of global warming and climate change caused by the greenhouse effect (Ostrom, 2010). Statistics indicate that smoke emissions from vehicles using fossil fuels contribute to more than 50% of the carbon dioxide in the atmosphere (Kweku et al, 2017). Therefore, if governments can endeavour to shift and eliminate the fossil fuel vehicles and replace them with electric vehicles, the world can enjoy a clean environment and the greenhouse effect can reduce to a great percentage. However, this will require appropriate diplomatic consultations at a global level and rich countries will have to help the developing countries to achieve such as shift.
Tree planting is one of the effective methods that can be applied to reduce the greenhouse effect. Tree planting will not reduce the emission of greenhouse gasses into the atmosphere but will significantly reduce the amount of carbon dioxide in the earth's atmosphere. Plants take in carbon dioxide and give out oxygen. Oxygen is environmentally friendly because human beings and animals need it for life. Therefore, by planting trees, it will mean that the number of plants taking in carbon dioxide from the atmosphere will increase and this will significantly reduce the amount of carbon dioxide in the atmosphere (Stone, Vargo & Habeeb, 2012). There are vast areas of land on the earth’s surface which are not covered by any vegetation, these areas include deserts and semi-deserts. Governments can pool together resources and establish tree planting and irrigation schemes to support the tree planting activities and this can help to bring the bare land back under vegetation. According to Stone, Vargo & Habeeb (2012), tree planting can be both governmental and individual or organizational initiatives and can go a long way in reversing the changed climatic patterns due to global warming and climate change.
Last but least, global warming and climate change can be reduced by enacting policies that will require every factory, whether small or big to engage in the practice of effectively treating gas emissions before releasing them into the atmosphere. There are many companies, especially in developing countries which do not engage in treating gas emissions into the atmosphere. Enacting laws and regulations that will force such companies to do so will, therefore, go a long way in ensuring that gas emissions into the atmosphere are harmless and do not contain pollutants that can deplete the ozone layer.
Conclusion
The topic of greenhouse gas emissions and climate change is an important topic because it touches on the survival of future generations in the sense that the environmental effects caused by global warming and climate change have an impact on the survival of the future generations. From the sections of this paper above, it is clear that the main greenhouse gasses are carbon dioxide, methane and nitrous oxide. These gases affect the ozone layer leading to penetration of harmful rays from the sun to the earth's surface. Furthermore, the blanket-like layer formed in the earth's atmosphere by greenhouse gases plays a significant role in increasing the atmospheric temperatures by inhibiting terrestrial radiation from escaping to outer space. The impacts of the greenhouse effect are global warming and climate change. These two phenomena have devastating effects on the environment because they lead to the melting of glacial ice which leads to flooding. Global warming and climate change also disrupt the global food supply, therefore, affecting the global food security. Other impacts include extreme weather conditions such as El-Nino, extreme drought and wildfires. The emission of greenhouse gases can be reduced by prohibiting the use of fire as a method of bush clearing and ensuring that all gas emissions into the atmosphere are treated. Tree planting can help significantly in reducing the amount of carbon dioxide in the atmosphere. A technological shift from cars that use fossil fuels to electric cars can also significantly reduce the greenhouse effect and global warming and consequently alleviate climate change. Therefore, in conclusion, every person, all over the world can engage in the reduction of global warming by planting at least a tree or two in his or her compound.
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