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Introduction

This paper examines the concept of the earth system and its four main components which are hydrosphere, biosphere, atmosphere as well as geosphere. For purposes of understanding the whole approach to the earth systems, it would be necessary to define the four components. Understanding the four terms is fundamental to the understanding of the science and management of the earth system, the elements of the earth systems as well as the various processes and interactions between the four components (Arbogast et al., 2017). The fundamental objective is to understand the connections between the spheres of the earth in a global system. The study borrows much from the various snapshots of the earth system taken by astronauts known as Apollo when they were on their way to the moon in 1972. It was established that everything which was part of the order then is still a part of the system today and for that reason, the earth system is considered as closed Lieser, & Bauscher, 2017).

Basically, besides the four components of the earth system, all the matters such as solid, gas and liquid as well as the various processes which move energy and materials from one part of the planet to the other forms the earth system. There many types of interactions between the four components of the earth system (Bisoniya et al., 2015). Some examples of the human biosphere include the human (biosphere where dams are built out of rock materials (geosphere). A second example is the water mass in the lake which forms hydrosphere component and seeps into the cliffs of the walls behind the dam, which in turn becomes the groundwater (geosphere) or even evaporating to the air forming what is referred as the atmosphere.  Consequently, the biosphere component harness water energy (hydrosphere) through running it in turbines (geosphere) since turbines are made from metal ores extracted from underground to generate electricity (Arbogast et al., 2017). The objective is to examine the four components, discuss how the four spheres interact with the one another through all the cycles as well as the various processes taking place in the earth system. The study explores how the fields influence each other, how they set things in motions and their connectivity.

The four major components of the earth system

Observed from an image, there are four main significant parts of the human system which would interact with the earth system. There are four critical parts of the planet which function together as a complex system; they include life, air, water and rocks.  At a global scale, each of these parts can is viewed from a sphere perspective which when combined forms the forms planet (Bisoniya et al., 2015).  The four major parts or components are biosphere, geosphere, atmosphere as well as the hydrosphere. Geosphere is also regarded as the lithosphere.

Detailing the four spheres

Lithosphere and geosphere. This is part or component of the earth system which consists of the earth’s core, mantle as well as crust. It also includes the rocks, metal, brick, asphalt, sand, dust and continents as well as the ocean floor. Geosphere also includes thing such as mountains, molten magma, minerals, lava from the beneath of the earth crust. Lithosphere undergoes an infinite process in a consistent manner, in motion form as well as modifying other spheres (Bisoniya et al., 2015). Example of such methods is the rock cycle. For instance, in the said cycle, the melted rocks from beneath of the earth crust are spewed out via structure like pipes called vents onto the service of the earth (Becker et al., 2017). The matter taken to the earth surface is the lava.  Eventually, the lava would be solidified with other different rocks materials from earth movements are weathered as well as eroded. These eroded particles will end up somewhere, and it will eventually build up. After so many years of build-up, it will create pressure due to the overlying weight which makes the particle to modify again (Becker et al., 2017). These materials are buried further beneath the earth crust, and it melts back due to the intense heat up to the time it will spew out again on the earth surface.  Such a cycle can take thousands of years for one period to complete. However, every single day has a role to play, what is the right thing is that the cycle does not compete on its own but is influenced by other various factors such as the wind, water as well as temperature all belonging to different spheres.

Hydrosphere. This a component of the earth system which includes the earth’s oceans, the groundwater as well as the caps, snow, glaciers, the polar ices as well as the rivers and lakes. It also includes water on the surface, the sub-surface and water vapour in the atmosphere. Ideally, the atmosphere and hydrosphere are commonly referred to as the fluid spheres. The fluid fields consist of the gas as well as liquid components of the earth. The hydrosphere is also an infinite process where each day counts (Becker et al., 2017). An excellent example of the hydrosphere process is the water cycle, and it is a typical way in which we can understand the hydrosphere functions as well as the interactions with other spheres. Water cycle process begins by the oceans and other water bodies’ absorbing the solar energy and gets warmed up.

Consequently, the transpiration by plants, as well as evaporation of the surface water occurs. The water vapour collected in the atmosphere will condense and form cloud rains which pour down in the form of precipitation (Damste & De Leeuw, 2010).  The storm will fall back on the land as well as in the water bodies in what is regarded as run-off. Waters are collected in oceans and lakes, and the cycle continues.  One complete water cycle takes times, and it impacts other spheres in different ways.

Atmosphere.  It is a component of the earth system constitute the earth gases such as nitrogen, the ozone, wind as well as oxygen and water vapour. As mentioned its mainly gaseous elements which exist above the earth surface. It is also regarded as a fluid sphere as is the hydrosphere. It is also made up of other tiny particles. All the gases surrounding the earth are kept in place by the forces of gravity. The nitrogen gas constitutes, 78 per cent of the gases, oxygen constitute 21 per cent. Other gases such as carbon dioxide, the Argon, Aerosols which include particles such as the dust, pollen, ash, smoke represent the remaining percentage (Damste & De Leeuw, 2010). The atmospheric gases are super important towards the support of life on earth both for plants and animals since all depend on them to survive; it is a component which is sustained by the sun’s energy.  For example, the sun shines, the heat is radiated to earth surface and back to the atmosphere. This heat, in turn, warms the earth surface which causes evaporation, and moisture is sent to the atmosphere.

Some of the commonly known processes of the atmosphere include the lightning, hurricanes, thunderstorms and tornadoes. The atmosphere is represented in layers. There are four primary layers which form the atmosphere (Damste & De Leeuw, 2010). These include troposphere, stratosphere, mesosphere as well as the thermosphere. The troposphere is the first layer and closest to the earth, and it usually extends beyond a distance of ten kilometres relative to the sea level. These layers support the human as well as plant life. On equal measures, both, as well as birds, fly in this layer.  Moving higher we get the stratosphere, and it does not support plants and animal life.

Biosphere. It is a component of the earth system which comprises of the living organism. The residing organisms include animals, plants, humans, microbes and insects among others. It involves all the existing components of the earth. The biosphere is also formed by all the organic matter which are yet to decompose. It is a component which is hugely dependent on the other three spheres (Janzen, 2014). For example, hydrosphere will provide water for the plants as well as animals.

On the other hand, geosphere will provide a stable surface where both plants and animals can grow as well as providing heat beneath the earth. Consequently, the atmosphere will produce gasses which are necessary for supporting life. Also, the atmosphere offer sun’s screen UV radiations which allow animals and plants to receive enough sun heat. This component is exclusive to the earth alone (Damste & De Leeuw, 2010). However, scientist argues that there are some traces of rocks, gases, and waters as well as other plants. No life has been found in other planets.  The scientist has embarked on research to find out if there is life in different worlds. To better explain the interactions in the biosphere, a theory called the ecosystem is the most appropriate.

Interactions of Components of the Earth Systems

There is a lot of interactions which take place between the four major components of the earth system.  There is a movement of energy and matter between water, land, biosphere, and atmosphere all taking place between the four spheres.  There is a different expression which is taking place, and most of these interactions can take place or are taking place in daily lives (Etiope & Martinelli, 2012).  Additional to the natural interactions, human actions, such as the deforestation, all impacts on the interactions between the four spheres. A change in one component of the earth system can cause a change or impact on the parts of other areas. These four systems or rather fields interact in a complex and at times in an unanticipated manner. Let’s explore some of these interactions

Atmosphere- Hydrosphere Interactions.

First, the sun’s energy heat the waters in the oceans and lakes, the water evaporates from other hydrosphere sources. The evaporation causes a movement of the water molecules into the atmosphere. The collected water vapour condenses to form cloud rains and drop as precipitation, or it can remain in the atmosphere. In normal or right conditions, the water returns in the surface as precipitation and collect into the lakes and oceans where the process begins again (Etiope & Martinelli, 2012).

Atmosphere-Lithosphere

Interaction between the lithosphere and atmosphere occurs when the actions such as active volcanoes will emit some gases to the atmosphere. Some of the significant emissions cause great disruption by releasing large quantities of the steam, volcanic ash, the carbon dioxide as well as the sulphur dioxide among other discharge (Etiope & Martinelli, 2012). Contrary to this, the weathering process of the rocks will remove the gases as well as moisture from the atmosphere. The raindrops or precipitation will cause an accumulation of the water in the land, and it can form a standing or stagnant water, the groundwater as well as the erosion which will be caused by the surface run-off.

Atmosphere-biosphere interactions

In this type of communication between the atmosphere and biosphere, both plants and animals will use the water or precipitation from the atmosphere. However, some plants can obtain moisture from the air even without rain (Etiope & Martinelli, 2012). On a large scale circulation patterns in the atmosphere will be a critical determinate of the area climate. Consequently, the environment of a specific area will affect the type of animals and plants which exist in such areas.

Interactions between Hydrosphere and Geosphere.

One way in which the hydrosphere and geosphere occur when channels within the stream or slightly a crack within a stream bend forth and back when water is flowing down the hills for an extended period. Like water flow, it carries itself some large forces which interact with some parts of the stream, the high effects and interactions cause erosion which affects the streambed as well as the river banks (Etiope & Martinelli, 2012). When there are fewer forces, some sediments are deposited on the river bed, and this can cause either uplifting or dropping the earth service downwards. For instance, during an earthquake, as well as the resultant changes will significantly contribute to the balance between the erosion as well as deposition made.

Interactions between Hydrosphere and Biosphere

There many forms of communications which exist between the biosphere and hydrosphere. For example, the ocean environment sustains a diversity of life, such as living animals like whales and plants such as algae and other living creatures which stay in the water or supported by the aquatic environment (Etiope & Martinelli, 2012). An example is the coral reef which provides a life-rich surrounding which arises or formed when living organisms obtain the various materials dissolved in the seawater, produces the hardest parts of corals, the sponges as well as the shell. In the deepest part of the sea where water is much cold, envelopes, as well as other similar biologic elements or materials, eventually dissolve and finally taking the documents back to the sea waters.

Lithosphere –Biosphere

One of the best example which can be used to explain the relationship between the geosphere and biosphere is the relationship which occurs between the soils as well as the plants. A soil type of a specific place help determine the amount or somewhat the kind of plants growing in that area (Flato, 2011). This, in turn, has to be determined by the type of the starting material such as the sediments or rocks. The geographic setting also determines it in terms of the topography that is slope versus flat land, the climate of the specific area among other factors. Plants will take nutrients from the soil through the absorption process. In return, the plants will make the material back to the ground either through roots as well as leaf shedding or even by the plant death.

The Extent to What Human Influences the Interactions between the Spheres

Human influence on the landscape has been significant over time; the need for development has always been to meet one objective. However, the complex chain of such reactions impacts and move down to the system all causing harmful impacts which were not intended in any of the four spheres (Flato, 2011). Some of the effects of human activities on the landscape are not felt immediately, however, with time it is though since the impact is a process which happens after many years of actions (Arbogast et al., 2017). For instance, the human activity of clearing the forest which is a fundamental part of the biosphere for the need of lumber as well as to bright space for growing food has adverse effects. The immediate impact is the loss of plants as well as animal habitats.

Consequently, clearing of the forest causes reduction in the amount of the carbon dioxide which through human actions can be extracted and stored in a carbon-rich trunk, the plant leaves as well as in the plan branches (Etiope & Martinelli, 2012).  The removal of the plant cover will expose the ground, and surface run-off would be high. The increase in the surface run-off would enhance the soil erosions which can lead to the addition of the vegetative cover, and the unintended impacts can be very detrimental. For example, in the United States, in particular, there are over 80, 000 dams. These dams provide water supplies for various uses, and the water is used for electricity generation, used as mitigation measures to protect cities from flooding as well as offering a place for recreation opportunities (Janzen, 2014). The other effects or impacts is that these dams alter the local water balance through interruption of the seasons causing extreme variations (Arbogast et al., 2017). The human activities such as construction and filling disrupting the entire ecosystems, it causes displacement of the people, it also threatens and destroys animals and plants communities. Due to the average urban life, there is local warming in the cities. The exhausts of gases from automobiles, which when accumulated causes the increase in global warming. Therefore the impacts of human activities would destroy the environment 

Energy Flow in the Earth System

Earth is defined as complex systems which are powered through two sources of the energy both internal and external sources. The internal source involves the decay of various radioactive elements in the geosphere generating geothermal heat. The external source is the solar radiation obtained from the sun. Energy transmission is done through three main ways, and this includes the emissions, convection as well as through conduction. The first approach is the process where the energy is transmitted through space and in most form of electromagnetic waves (Arbogast et al., 2017). The second method of heat transmission is the physical movement of the fluids, like the air and water all which contain energy inform of the heat. The third form is the transfer of power in the form of heat via a particular medium.

Conclusion

This paper has explored the various concept of the earth systems where the four major components; the atmosphere, hydrosphere, geosphere as well as biosphere has been extensively discussed. It has been established that the four elements have a significant point of interactions as discussed. However, human actions have been confirmed as substantial causes of communication between the other three components. Human activities when not controlled can cause an increase in the detrimental environmental effects such as soil erosion, global warming among other effects. There is a need to control the human activities to ensure that, the entire ecosystem is protected for purposes of environmental protection.
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