Sustainable environment                                                                         dr.Khawla Nihad

Grade2/semseter2.                                                                                        Lecture 7
The effect of Global warming and greenhouse gases on the sustainable environment:
Earth's climate is the result of a complex system in which the atmosphere interacts with many components. These components include the oceans, sea ice, land, and their properties.
Important characteristics on land include vegetation, ecosystems, the total amount of living matter (or biomass), and the reflectivity of the surface (or albedo). Water is a central element of the climate system, and it appears in many forms: snow cover, land ice (including glaciers and the large ice sheets of Antarctica and Greenland), rivers, lakes, and surface and subsurface water. 
The climate is also affected by forces outside this system: radiation from the Sun, the Earth’s rotation, Sun-Earth geometry, and the Earth’s slow changes. The climate can shift because of natural changes either within the climate system (such as in the oceans or atmosphere) or outside of it (such as in the amount of solar energy reaching the Earth). 
Climate change refers to long-term shifts in temperatures and weather patterns. Such shifts can be natural, due to changes in the sun’s activity or large volcanic eruptions. But since the 1800s, human activities have been the main drivers of climate change, primarily due to the burning of fossil fuels like coal, oil, and gas. Burning fossil fuels generates greenhouse gas emissions that act like a blanket wrapped around the Earth, trapping the sun’s heat and raising temperatures. Since the Industrial Revolution, the global annual temperature has increased by a little more than 1 degree Celsius. 
Between 1850—the year that accurate recordkeeping began—and 1980, it rose on average by 0.07 degrees Celsius every 10 years. Since 1981, however, the rate of increase has more than doubled: For the last 40 years, we’ve seen the global annual temperature rise by 0.2 degrees Celsius per decade. In 2015, the Paris Agreement codified the recommendation of climate scientists to limit global warming to 1.5 degrees Celsius (Global temperatures have now increased by about 1.1 degrees Celsius compared to pre-industrial times). 
Working toward that goal continues to give us our best chance to stave off the worst, most devastating effects of climate change: the extreme droughts, wildfires, floods, tropical storms, and other disasters that are so widespread and costly to both our infrastructure and our health. 
Q/ Explain the effect of greenhouse gases on the climate of the Earth?
Q// How does climate change affect water resources, agriculture, and human health? How can an individual reduce greenhouse gases?  (In the classroom)
The greenhouse effect is the rise in temperature that the Earth experiences because certain gases in the atmosphere (water vapor, carbon dioxide, nitrous oxide, ozone, methane) trap energy that comes from the sun.
Sunlight enters the Earth's atmosphere, and when it reaches the Earth's surface, land, water, and biosphere absorb the sunlight's energy. Once absorbed, this energy is sent back into the atmosphere. Some of the energy passes back into space, but much of it remains trapped in the atmosphere by greenhouse gases. This is a completely natural process, and without these gases, all the heat would escape back into space, and Earth's average temperature would be about 30 degrees Celsius colder. The greenhouse effect is a very important process, because without the greenhouse effect, the Earth would not be warm enough for humans to live. But if the greenhouse effect becomes strongest, it could make the Earth warmer than usual. Even a little extra warming may cause problems for humans, plants, and animals. Some human activities also produce greenhouse gases and these gases keep increasing in the atmosphere. The change in the balance of greenhouse gases has significant effects on the entire planet. Burning fossil fuels - coal, oil, and natural gas - releases carbon dioxide into the atmosphere. Cutting down and burning trees also produces a lot of carbon dioxide.  Since there are more and more greenhouse gases in the atmosphere, more heat is trapped, which makes the Earth warmer. This is known as global warming. These gases include:
Q/ Explain how gases cause global warming?
· Carbon Dioxide (CO2): Carbon dioxide enters the atmosphere through the burning of fossil fuels (oil, natural gas, and coal), solid waste, trees and wood products, and also as a result of other chemical reactions (e.g., manufacture of cement). Carbon dioxide is also removed from the atmosphere when it is absorbed by plants as part of the biological carbon cycle. 
·  Nitrous Oxide (N2O): Nitrous oxide is emitted during various agricultural and industrial activities, as well as during the combustion of fossil fuels and solid waste. 
· Methane (CH4): Methane is emitted during the production and transport of coal, natural gas, and oil. Methane is also emitted when organic waste decomposes, whether in landfills or livestock farming. 
· Water vapour is also an effective greenhouse gas, as it absorbs longwave radiation and radiates it back to the surface, thus contributing to warming. When compared to other greenhouse gases, water vapour stays in the atmosphere for a much shorter period of time. Water vapour will generally stay in the atmosphere for days (before precipitating out) while other greenhouse gases, such as carbon dioxide or methane, will stay in the atmosphere for a much longer period of time (ranging from years to decades) thus contributing to warming for an extended period of time.

Ozone layer depletion
[bookmark: _GoBack]The ozone layer is a region in the Earth’s stratosphere that contains high concentrations of ozone and protects the Earth from the harmful ultraviolet radiation of the sun. The ozone layer is mainly found in the lower portion of the Earth’s atmosphere. It has the potential to absorb around 97-99% of the harmful ultraviolet radiation coming from the sun that can damage life on Earth. If the ozone layer were absent, millions of people would develop skin diseases and may have weakened immune systems.
However, scientists have discovered a hole in the ozone layer over Antarctica. The main reasons for the ozone hole are chlorofluorocarbons, carbon tetrachloride, methyl bromide, and hydrochlorofluorocarbons
Ozone layer depletion is the thinning of the ozone layer present in the stratosphere. This happens when the chlorine and bromine atoms in the atmosphere come in contact with ozone and destroy the ozone molecules. One chlorine can destroy 100,000 molecules of ozone. It is destroyed more quickly than it is created. When CFCs reach the stratosphere, they are exposed to ultraviolet radiation. These rays break the chemical bonds in CFCs, releasing chlorine and fluorine atoms that react with ozone. This causes a decrease in the concentration of ozone in the stratosphere, allowing harmful ultraviolet radiation to reach the Earth.
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Ozone layer depletion has many negative effects:
· Effects on Human Health
Ozone layer depletion increases the amount of UVB that reaches the Earth’s surface. Laboratory studies demonstrate that UVB causes non-melanoma skin cancer. In addition, UVB has been linked to the development of cataracts, a clouding of the eye’s lens.
· Effect on photosynthesis
High UV rays affect the chlorophyll pigment, which reduces the efficiency of photosynthesis, and thus reduces the energy production of the plant. Some plants are more sensitive to these rays, which leads to decreased growth and productivity.
· Effects on Marine Ecosystems
Phytoplankton form the basis of aquatic food webs. Phytoplankton productivity is limited to the euphotic zone, the upper layer of the water column in which there is sufficient sunlight to support net productivity. Exposure to solar UV radiation has been shown to affect both orientation and motility in phytoplankton, resulting in reduced survival rates for these organisms. Scientists have demonstrated a direct reduction in phytoplankton production due to ozone depletion-related increases in UV.






Solutions to Ozone Layer Depletion
The depletion of the ozone layer is a serious issue, and various programs have been launched by the governments of various countries to prevent it. However, steps should be taken at the individual level as well to prevent the depletion of the ozone layer:
1- Reduce the use of ozone-depleting substances. E.g., avoid the use of CFCs in refrigerators and air conditioners, replacing the halon-based fire extinguishers, etc.
2- Minimize the Use of Vehicles that depend on fossil fuel
The vehicles emit a large amount of greenhouse gases that lead to global warming as well as ozone depletion. Therefore, the use of vehicles should be minimized as much as possible.
3-Use Eco-friendly Cleaning Products
Most of the cleaning products have chlorine and bromine-releasing chemicals that find a way into the atmosphere and affect the ozone layer. These should be substituted with natural products to protect the environment.
4- Use of Nitrous Oxide should be prohibited
The government should take action and prohibit the use of harmful nitrous oxide that is adversely affecting the ozone layer. People should be made aware of the harmful effects of nitrous oxide and the products emitting the gas so that its use is minimized at the individual level as well. This gas has become more dangerous because the use of halons and chlorofluorocarbons has been banned under the Montreal Protocol.
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