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Q: 1: 

I: The Ozone layer is a layer of gas within the stratosphere and sits between 10 and 50 kilometres away from the surface of the Earth. Ozone is a gas that consists of three oxygen atoms per molecule, meaning the chemical formula is O3. The gas has a slight pungent odour and is light bluish in colour. Ozone forms naturally in the atmosphere through the absorption of ultraviolet radiation by oxygen molecules. The wavelength of ultraviolet radiation that produces ozone is 240 nanometres, radiation with a wavelength greater than 290 nanometres will destroy ozone. Natural production and destruction of ozone results in a well balanced equilibrium of the environment, however, in recent years there has been a thinning of the ozone layer, called the ozone hole.

The ozone layer protects the Earth and its inhabitants by filtering out harmful Ultraviolet B (UV-B) rays from the sun.



II: Depletion of the ozone layer affects the health and wellbeing of all life on Earth. It causes an increase in the amount of UV-B radiation emitted from the sun to reach the surface of the Earth. The increase in solar UV radiation affects every life support system that exists, in the air and the chemical cycles and from water to on land. 

Biodiversity in an ecosystem is at risk of being destroyed from increased radiation levels, which change the structure and composition of plant species. Changes in plant form and their metabolic processes have an impact on the amount and variety of food types that are available. This has a knock on effect and continues through every trophic level by being transferred along the food chains. 

Aquatic food webs also suffer from exposure to higher levels of radiation. It affects distribution of the main source of food in aquatic ecosystems called phytoplankton. Solar radiation inhibits aquatic organism’s growth in the early stages of development, it also decreases reproductive capability and impairs larval development in fish, shrimp and amphibians.

Gases in the air are affected by increased solar radiation, as it causes the photo dissociation rates of key trace gases, which control chemical reactivity within the troposphere, to rise. Bio-geo-chemical cycles change and an increase in production and destruction of ozone, oxidants and greenhouse gases occurs. This all has a detrimental effect on the health and wellbeing of plant, animal and human life on Earth. The increased radiation means there is a higher risk of suffering from eye disease, skin cancer and infectious diseases.



III: Global warming refers to the planets increase in temperature over the last 100 years. The present temperature of the Earth is approximately 0.6oC above what it was before the industrial revolution. Before the industrial revolution, the temperature had remained constant for 8000 years, the atmosphere was stable and any climate change occurred naturally. This was because humans released very few gases into the atmosphere and they lived in harmony with their natural surroundings. 

These days, the natural composition of the atmosphere has been altered through practices like: deforestation, fossil fuel consumption and intensive farming methods, which have all increased in use since the start of the 20th century. Climate and environment have altered significantly over the last 100 years because of these activities. 

The major contributory factor to global warming is the release of greenhouse gas (GHG) and CFC emissions into the atmosphere. These gases already exist naturally within the atmosphere, but in very small quantities so no harm is caused to the planets ecosystems. The main greenhouse gas is carbon dioxide (CO2). This forms from changes in land use and the combustion of fossil fuels, which both increase the release of carbon dioxide into the atmosphere. 

Weather systems also become affected as precipitation and evaporation patterns around the world change due to the rise in temperature. Ice-caps melt, causing a rise in the sea level, which endangers many low lying areas to flooding, sinkholes and landslides. Crops suffer due to the unstable climate or by destruction and food shortages will be experienced.



IV. Biodiversity refers to the broad range of habitats and ecosystems that

exist on the planet. The wide variety of habitats provide different environmental conditions for different species, so where a fish would not survive in a desert or a rainforest, they would find a coral reef to be an ideal environment. The penguin is suited to the ice-caps, whereas a butterfly would have no chance of survival at that location. The broad range of habitats provide for a diversity of species-rich organic life on Earth. Each species plays an important role in helping to sustain ecosystems and to stabilise planetary distress.

There has been a loss of genes, species and critical ecosystem services because of human activity in recent years. The biodiversity of the planet has been altered, with deforestation accounting for 30% of carbon dioxide build-up in the atmosphere. There has been a massive rise in extinction levels and mass animal die-offs now occur around the globe on a frequent basis. Ecosystems are suffering due to rapid global warming and this is seriously affecting the diversity of biological life being able to survive on Earth.



V. There is a link between biodiversity and climate change as reported by the World Resource Institute, ‘global warming impairs the ability of ecosystems to naturally adapt’. 

The serious consequences of human actions have played a major role in furthering the destruction of terrestrial and aquatic habitats. The impact from global industries and agricultural methods like logging, intensive agriculture and mining have depleted natural resources from the Earth. These do not re-generate, recover or re-form during or after our use of them. Habitats are destroyed to supply land for housing and spreading urbanization. The already fragile and most vulnerable of species are at highest risk from extinction because they require specific conditions in order to adapt and survive in their habitat environment. The sensitive organisms’ ecosystem preferences are small in range, meaning that habitats that are available to accommodate these species, are limited in number. The available habitats will also have a tendency to be patchy in distribution pattern too. This begins a decline to low population density within these communities with a higher chance of extinction.

An increased carbon dioxide level in the sea affects coral reefs by altering the calcification process that helps to build and maintain the coral. Erosion of reefs will accelerate and an increase in mortality rates of coral has already occurred. A rise in sea level, caused by melting of the ice caps, puts low-lying areas at danger of flooding, landslides and sinkholes. Islands may be lost, along with any resident island species and even inner parcels of land away from the sea will suffer floods if they are close to sea level height. Fresh groundwater sources will mix with salt water making it unfit for drinking, grazing animals, farming and food manufacture. The land will be unsuitable for farming or grazing after this too because of the high concentration of salt levels residing in the soil and water.

Global warming also affects plant life, the lack of moisture and nutrients in the ground causes vegetation to dry out, which leads to wildfires, drought and hunger. Climate change also encourages invasive species to dominate by providing a more suitable environment for them to thrive in. A native species may be struggling with their changed environment, however, the invasive species may find it ideal and compete with native wildlife for food, space and water or even prey on them.

You can see how small changes in the climate affect all ecosystems on the Earth. Everything is interconnected so if one factor is changed, there will be a knock-on effect throughout.

The link between biodiversity and climate change is the Earth. Whatever problems the planet experiences, it has to adapt different chemical structures to absorb and re-process or counteract damage, in order to retain a balanced ecosystem. These modifications made by the Earth, filter through to the biota, affecting and altering every habitat and species on Earth. Humans exasperate issues through our over-consuming lifestyles, disregard, disrespect, greed and ignorance of environmental problems. 



Q:2: There are many environmental problems that have been brought about by rapid growth in the human population and its distribution patterns. There has been a dramatic increase in the amount of natural disasters, never seen before weather events and mass animal die-offs around the world. As the human population grows, so do the demands on our planet. We cannot escape our consumption of natural resources, land degradation and waste accumulation, so we must learn how to manage these things effectively and efficiently. There have been widespread poisoning events of humans and animals, but environmental changes may or may not affect or harm man directly. 

The issues regarding waste are complex and widespread, with many possible contaminants involved. The impact from pollutants and hazardous toxic waste affects all species because contamination occurs in every ecosystem from the air, land and water. Toxic substances from industries include chlorine compounds, petroleum products and heavy metals like lead and mercury. These are dumped mainly in the sea and can remain in the biosphere, contaminating the soil and water, for many years. Pollutants are continuously transferred by weather processes like evaporation and precipitation and are passed through the food web, affecting the growth and reproduction of every plant and animal species. 

Radioactive waste is currently monitored by specialised agencies like IAEA and UNSCEAR. With a predicted future growth in nuclear powered energy, a greater awareness of potential hazards of the storage of radioactive compounds is needed and new solutions to storage problems found.

Another environmental issue caused by human population growth is land degradation. The need for food cannot be avoided and intensive agricultural practices have led to whole ecosystems being lost. Over-grazing of livestock in dry regions and deforestation aid soil erosion from wind and water. The soil is stripped of vital nutrients and plants find it difficult to survive, which further extend the arid regions. Our need for shelter uses up land space to provide housing, there has been rapid urbanization and over-utilisation of land which has destroyed natural areas.

Another issue is the availability of good quality fresh water. We need fresh water for many things, not just drinking. Grazing animals need it, as do our crops, it is used in power generation, navigation and community water supplies. Population growth, increased agriculture and industry have led to depletion of groundwater sources, leaving some countries having to rely on international co-operation to allocate water. Intensive agriculture and the use of pesticides and fertilisers has caused excessive run-off of nitrogen and phosphorus based compounds into lakes and streams, depleting the oxygen from the water. This eutrophication encourages algae blooms that spoil the quality of water, reduce oxygen content and result in fish kills.

Humans are unlike all other animals on the planet as we do not live in harmony with the Earth. In order to provide our basic needs such as food, water and shelter, we must inevitably destroy natural ecosystems and the environment.



Q: 3: There have been global efforts made to address environmental problems over recent years, with concern that human activity is increasing the natural greenhouse effect. It is recognized that developed countries like the United States and Japan have had more of an impact on natural resource depletion and ecosystems than developing nations, such as India and China have had. However, it is every nations responsibility to adopt certain policies and measures to reduce overall greenhouse gas emissions and to protect the planet. New energy technologies should be adopted into practice as they are developed and the gained knowledge should be used as the countries industrialise further.



The United Nations Framework Convention on Climate Change, UNFCCC



In June 1992, over 150 nations met in Rio de Janeiro to discuss international co-operation in relation to climate change, where there was concern of the natural greenhouse effect being enhanced by human activities, leading to the suffering of ecosystems as well as human settlements.

The overall objective of the Convention is:

“the stabilisation of greenhouse gas concentrations in the atmosphere at a level that would prevent anthropogenic interference with the climate system”

This means that greenhouse gas emissions should be stabilized by the year 2000 at the levels that were recorded in 1990.

The participating nations main commitment is to limit anthropogenic sources of greenhouse gas emissions and to protect and enhance greenhouse gas sinks and reservoirs.  The policies and other measures implemented to mitigate climate change have no set targets or time schedules set in place, but every nation must prepare and communicate an inventory of their greenhouse gases.

The Conference of Parties (COP) are a deciding body who oversee the UNFCCC. They examine and monitor objectives and the implementation of the climate convention, to ensure measures in place remain relevant to the situation and that nations are applying their obligations. Further definitions and objectives are also developed. The first Conference of Parties took place in Berlin, Germany in 1995. The global impact of climate change means CoP meetings are held around the world, with another meeting being held in December 2004 in Buenos Aires, Argentina.



The Kyoto Protocol

 

In 1995, the Conference of Parties realised that major nations including the United States and Japan were not going to reach their voluntary targets to stabilise greenhouse gas emissions by 2000. The CoP decided to impose legally binding limitations on greenhouse gas emissions to all developed countries. The agreement on the Kyoto Protocol was finalised in December 1997. Industrial nations are required by law to specify their reduction in greenhouse gas emissions from:

Carbon dioxide CO2, Methane CH4, Nitrous Oxide N2O, Hydro fluorocarbons HFC’s, Per fluorocarbons PFC’s, Sulfur xafluoride SFhe6

The Protocol Agreement used greenhouse gas emission levels from 1990 as a baseline for developed nations to work towards cutting their overall emissions to 5% below baseline, by 2008-2012.

Developed nations are the main contributors to the excessive build-up of pollution in the atmosphere and they should take a lead role in combatting climate change and developing solutions. Developing nations should also be involved and incorporate knowledge gained and advancements in energy technology and waste reduction into their systems as they further industrialise their nations.
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Q: 1:

The Ozone layer is a layer of gas within the stratosphere and sits between 10
and 50 kilometres away from the surface of the Earth. Ozone is a gas that
consists of three oxygen atoms per molecule, meaning the chemical formula is
. The gas has a slight pungent odour and is light bluish in colour. Ozone
forms naturally in the atmosphere through the absorption of ultraviolet radiation
by oxygen molecules. The wavelength of ultraviolet radiation that produces
ozone is 240 nanometres, radiation with a wavelength greater than 290
nanometres will destroy ozone. Natural production and destruction of ozone
results in a well balanced equilibrium of the environment, however, in recent
years there has been a thinning of the ozone layer, called the ozone hole.
The ozone layer protects the Earth and its inhabitants by filtering out harmful

Ultraviolet B (UV-B) rays from the sun.

Depletion of the ozone layer affects the health and wellbeing of all life on Earth.
It causes an increase in the amount of UV-B radiation emitted from the sun to
reach the surface of the Earth. The increase in solar UV radiation affects every
life support system that exists, in the air and the chemical cycles and from water
to on land.
in an ecosystem is at risk of being destroyed from increased
radiation levels, which change the structure and composition of plant species.
Changes in plant form and their metabolic processes have an impact on the
amount and variety of food types that are available. This has a knock on effect
and continues through every trophic level by being transferred along the food
chains.
food webs also suffer from exposure to higher levels of radiation. It
affects distribution of the main source of food in aquatic ecosystems called

phytoplankton. Solar radiation inhibits aquatic organism’s growth in the early
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