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Groundwater Overuse
Introduction
Water is a scarce resource that people cannot live without. While the world population continues to grow, overuse of freshwater is getting even higher. This is even so because people are increasingly diverting freshwater for use in agricultural purposes that are now at the highest level due to the increasing demand for food. Lack of enough food is one of the issues the world is currently facing because crop yield has seriously dropped due to climate changes. 
In their climate change report, Mgbemene et al (2016) states that industrialization came with some backlash that severely affects crop production. Greenhouse gases produced from industries have led to high rates of global warming, which as a result affect the amount of annual rainfall expected for crop production. For this reason, people have turned to reservoirs and pumping of groundwater so they can have enough for crop production. This also means that a larger population is relying on the scarce freshwater and in the near future may end up exhausting it entirely if a viable solution is not put in place to solve the underlying issue that lead to excessive pumping of groundwater. 
Mining and manufacturing take the second place of freshwater use while household use is a relatively small portion although it promises to take a toll as the world population continues to grow. It is also important to note here that lawn irrigation, washing clothes, showering, and flushing toilet make up the majority of the human being’s use of freshwater. Paustenbach (2015) explain that freshwater that human beings as well as animals drink is just an inconsequential amount and, therefore, does not warrant any conservation concern when it comes to evaluating risks which human activities pose to sources of water. With regard to all the other uses discussed above, a risk assessment conducted by Harrison et al (2016), indicates that there is only a mere fraction (-2.5%) of freshwater out of the total water remaining on the planet. This means there is only a small fraction of freshwater remaining for human consumption because the rest is either polluted or is unavailable. 
Sources of Freshwater
The vast majority of freshwater is in the solid form allocated in icecaps and glaciers (Instanes et al., 2016). Much of groundwater is found in liquid form in aquifers that get water from springsheds. Springshed is an area where water running on the surface is seeped into the ground to recharge the aquifer. The water may eventually resurface at a single spring or set of springs if there is sufficient in the aquifer, especially during the rainy seasons. Also, it is important to note here that not all aquifers have active recharge zones,  especially if they are confined within layers that are totally impermeable to new water seeping. This means that once human beings have drained the water from these aquifers, it is drained forever. 
If surface water is not seeped into the ground, it eventually drains into the oceans. The problem with the oceans is that human activities have polluted the water making it even more toxic for their consumption, but also for marine lives. Human beings are overusing artificial fertilizers for crop production. Chemicals such as nitrogen are not all absorbed by plants and the surplus is drained into springs and rivers. When water from these rivers and springs reaches the springshed, it is pulled down by gravity hence polluting the available groundwater. Therefore, unavailability of freshwater is not only a problem caused by over pumping of groundwater, but also one caused by pollution. While it might appear as though there is enough freshwater in the planet, it is important to remember that freshwater is unevenly distributed and the growing world population may not have enough supplies in the near future. Moreover, groundwater supplies have been severely degraded by various sources of pollution which means that clean freshwater is even more difficult to get and will become even more so as climate continues to change or warm.  
How climate changes affect groundwater supplies
When thinking about how human activities affect the availability of groundwater, it is also important to think about how climate change contributes to slow dwindling of freshwater supplies. Here, the paper focuses on “water cycle” that helps in explaining how freshwater sources replenish themselves. Water cycle is the process in which water is moved from one area to the other throughout the ecosystem. 
As mentioned earlier, water is an essential element of life the moves in a cycle that flows in a continuous loop. Solar energy heats up various sources of water such as rivers, streams, lakes, and oceans where it changes to vapor through evaporation. Through transpiration, plants also lose water in form of vapor into the atmosphere where it cools down to form tiny droplets of water. The water droplets come together to form clouds on the sky where they continue to collect until when the clouds can no longer hold more droplets hence falling back on the earth in the form of rain or snow. Some of the water that falls on the earth is pulled down by gravity into the ground where it stored as groundwater. The remaining surface water runs back into the rivers, springs, oceans and so forth where the sun heats it again to create a continuous loop called “the water cycle.” 
Tietenberg & Lewis (2016) indicate that climate change has a great impact on water resources. Abundant evidence shows that the earth has been warming by several degrees centigrade during the last few decades. It is highly likely that this trend is related to increasing concentrations of carbon dioxide and other greenhouse gasses in the atmosphere. Recent climate change models show less agreement about projected changes in precipitation, but they do tend to agree that some places primarily the higher latitudes will be getting wetter and others primarily the lower latitudes will be getting drier. The models also indicate that there will be variation in precipitation, which means that some places will continue experiencing low rainfalls in the near future. 
How are these projected changes likely to affect the water cycle and eventually the availability of groundwater?
Warm temperatures tend to increase the rate of evaporation from both land and water surfaces hence leaving less water available to infiltrate into the ground or even to flow into the streams and later recharge the aquifers. Also, warmer temperatures cause a shift in precipitation where it leads to rapid melting of snow or icecaps and glaciers. While this may lead to increased runoffs or flooding especially in glacier-fed streams, the long-term effect is that when the sources of solid water (glaciers, snow, and icecaps) shrink or meltdown they may gradually diminish leaving less or even no more water to infiltrate into the aquifers.    
The Relationship between Climate Change and Groundwater Overuse
As the rate of global warming increases, people will continue to experience low rainfalls. This means that they will have insufficient water to sustain their crop production and run their industries. Thus, they will turn to the available water sources such as reservoirs and other sources of surface water such as rivers and springs. Once they have exhausted the available water in these sources, they will turn to aquifers. Climate change (global warming) affects the rate at which aquifers replenish themselves in the sense that if global warming continues to increase, other sources of water will dry up (Cervi et al., 2018). Less rainfall will be experienced, which also means that very little water will be available to replenish the aquifers. Therefore, climate change and in this case global warming poses threat to the availability of groundwater. 
What needs to be done to preserve groundwater?
Freshwater is a scarce resource and, therefore, groundwater should as well be treated as a valuable source of it. There are various ways which can be used to preserve groundwater. Poff et al (2016) argues that because most of the groundwater comes from rainfall, people should stop activities that contribute to global warming. For example, they should use other sources of energy rather than using fossil fuel that contributes to high emissions of carbon dioxide and other greenhouse gases that lead to low rainfall. With enough rainfall, more water can be collected and stored in reservoirs and there would be enough in other sources of freshwater such as rivers and springs. Rather than pumping groundwater, people would depend on these sources as their primary supplies of freshwater hence preserving even more freshwater in the aquifers. High rainfall would also increase the rate at which aquifers replenish themselves hence retaining even more water for future use. 
Conclusion
Growing human population is not only the driving force behind groundwater overuse, but also the driving force that consistently lead to high rates of global warming. Increased human activities such as in agriculture and industries have led to climate change that negatively affects the “water cycle.” This paper has demonstrated that when the water cycle is affected, there would be little or no rainfall which also means that very little water will be available to replenish aquifers. Some aquifers are contained which means that when freshwater is depleted from them through pumping, it will be gone for good. The only viable solution for solving the issue of groundwater overuse is solving the underlying cause, which is climate change and in this case global warming. By solving the issue, other sources of freshwater will have enough water that people can rely upon rather than depending on groundwater as their only source of freshwater.  
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