Extended response: Explain the functioning of ecosystems in terms of interactions between atmosphere, hydrosphere, lithosphere and biosphere. Include at least one diagram. 
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The biophysical environment consists of four overlapping spheres: the atmosphere (encompassing aspects of the environment related to gases), the hydrosphere (water in its various states), the lithosphere (including aspects of the environments such as soil, rocks, and landforms), and the biosphere (the surface zone of the earth encompassing all biota)
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Atmosphere

The atmosphere is the transparent, odourless mass of air surrounding the earth. It consists of nitrogen, oxygen, water vapour, carbon dioxide, ozone, and a range of other gases in small quantities (such as helium, argon and so on). There are a range of process which take place mainly within the atmosphere, such as the movement of air masses and pressure systems, orographic rainfall, and the development of microclimates. 

The large scale movement of air masses and the formation of pressure systems are largely processes confined to the atmosphere. However, these processes also involve interactions with the hydrosphere and lithosphere. Air masses are large bodies of air. If these bodies of air have been formed over oceans (part of the hydrosphere) they are known as maritime air masses, if they have formed over land (part of the lithosphere) they are known as continental air masses. These air masses are important factors in determining global climatic patterns, and as such they also impact on the distribution of biomes. Tropical maritime, or tropical continental air masses are likely to be located in similar locations to ecosystems requiring tropical weather (e.g. tropical rainforest). Similarly, the “high” and “low” pressure systems which form are related to these major air mass zones. Pressure systems demonstrate further interactions between the spheres which impact on the functioning of ecosystems. Low pressure systems draw air from close to the earth’s surface and move it upwards. In doing so, moisture (part of the hydrosphere) is taken from the earth’s surface into the atmosphere. Large areas of high and low pressure occur around the earth in accordance with the air masses discussed above. These pressure systems impact on the functioning of ecosystems in that they provide the climatic conditions required for the continued existence of the variety of ecosystems across the globe which exist today. It is this movement of water through the atmosphere which is the most obvious link between the atmosphere and hydrosphere as part of the water cycle. The water cycle will be discusses further at a later stage. 
Orographic rainfall is a process which involves the interaction of the atmosphere with the lithosphere, and hydrosphere. Mountain ranges (part of the lithosphere) interrupt the movement of prevailing winds (atmosphere) and moisture laden air. As the moist air rises it cools and the moisture is lost as rain or snow (hydrosphere) on the windward side of the mountain range. As the air passes over the mountain it loses its moisture content and as a result it is common that areas on the leeward side of a mountain are desert or arid areas. In terms of the functioning of ecosystems this process demonstrates the interconnectedness of spheres. It shows that ecosystems requiring heavy rainfall (hydrosphere) are likely to be located on the windward side of the mountain (lithosphere), while ecosystems requiring little rainfall would be more likely to be located on the leeward side of the slope. In this way, the distribution of some ecosystems can be determined in part by a process of the atmosphere. 
As discussed above interactions between the atmosphere and the biosphere are evident in that global climatic zones are a determining factor in the types of vegetation and animals which are abundant in certain areas. In addition to this the development of microclimates can make it possible for organisms to survive in particular areas. For example, in desert regions microclimates can develop (an interaction between the atmosphere, hydrosphere and the biosphere) around the leaf or stem of a plant. In this way the atmosphere is integral to the functioning of the ecosystem. 

Hydrosphere

Ecosystems can be greatly affected by the availability of water. The water cycle demonstrates interaction between all of the four spheres, but particularly the hydrosphere and the atmosphere. Water is evaporated from the oceans and land into the atmosphere. The rate of evaporation depends on a number of atmospheric conditions (temperature, humidity, etc). Water is also lost from plants (biosphere) in the process of transpiration. Condensation is the process where the moisture in the air is changed from being in a gaseous state (atmosphere) into a liquid state (hydrosphere). When the atmosphere can no longer support the amount of moisture in the air precipitation occurs (an interaction between the atmosphere and hydrosphere). When the precipitation reaches the ground it can infiltrate. Infiltration is an interaction between the hydrosphere, atmosphere and lithosphere.  The water cycle is the most immediate process determining the availability of water for an ecosystem and thus it ability to function.
As previously discussed, the distribution of vegetation is largely determined by the availability of water. This demonstrates an interaction between the hydrosphere and biosphere. Water is essential for plant growth and development and is essential in processes such as photosynthesis. Plants continually lose water through transpiration, and this must be counter-balanced by uptake of soil water. 

The hydrosphere can also impact greatly on soil type and structure (an interaction between the hydrosphere and the lithosphere). The balance between precipitation and evaporation can influence the amount of water available for lithospheric processes such as weathering, leaching, and mineral formation. The drier the climate the less water available for these processes. 

Lithosphere

Interactions between the lithosphere and the hydrosphere can determine the shape of a landform and in doing so impact on the types of ecosystems which are able to function effectively in a particular location. Water is a powerful agent of change. Through the processes of hydraulic action, abrasion, and corrosion and lithosphere can be changed beyond recognition. These processes can be exacerbated in periods of heavy rainfall. Features such as meanders, oxbow lakes, and floodplains can be shaped by water erosion. As a result, these features of the lithosphere can cause further interactions with the other spheres producing a specific microclimate (atmosphere) which may encourage plant and animal organisms (biosphere). Waves are also powerful erosional forces (forming cliffs, beaches, etc) and demonstrate a further interaction between the lithosphere and the hydrosphere. 
Erosion by wind demonstrates an interaction between the lithosphere and the atmosphere. Wind picks up weathered rock and uses them to “sand-blast” larger rock structured (abrasion). Deflation, the removal of fine pieces of material by wind, also determines many landforms. 
Plants provide a protective cover on the surface of the lithosphere, and can improve soil structure and general condition. Earthworms ingest soil and mix it with organic matter. Micro-organisms breakdown organic matter and cycle nitrogen between the atmosphere, lithosphere and biosphere. These interactions between the lithosphere and the biosphere 
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Biosphere and Atmosphere
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