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Ozone Depletion is a concern because the ozone layer in the stratosphere keeps 95-99% of the suns ultraviolet radiation from striking the earth. A number of consequences can result from increased levels of UV striking the earth, including: genetic damage, eye damage and damage to marine life. 

Ozone layer Ozone is mainly found in two regions of the Earth's atmosphere. Most ozone (about 90%) resides in a layer between approximately 10 and 50 kilometres (about 6 to 30 miles) above the Earth's surface, in the region of the atmosphere called the stratosphere. This stratospheric ozone is commonly known as the "ozone layer." The remaining ozone is in the lower region of the atmosphere, the troposphere, which extends from the Earth's surface up to about 10 kilometres.

ozone plays a beneficial role by absorbing most of the biologically damaging ultraviolet sunlight (called UV-B), allowing only a small amount to reach the Earth's surface. Without the filtering action of the ozone layer, more of the Sun's UV-B radiation would penetrate the atmosphere and would reach the Earth's surface. 
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What causes ozone depletion?  It is now believed that the a group of man made chemicals are the main culprit in ozone depletion. These are called Ozone Depleting Substances (ODS).  They include artificial sources of chlorine and bromine. Chlorofluorocarbons (CFCs or freons) and bromofluorocarbons (halons).  CFCs are used as propellants in aerosols, coolants in refrigerators and air-conditioning units, foaming agents in the production of insulating and packaging materials, and cleaning agents. Halons are used particularly in fire extinguishers.
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ODS are often rated by their Ozone Depletion Potential (ODP) or their Global Warming Potential (GWP). ODP is a measure of the chemical’s relative effect upon the ozone layer compared to CFC-11. It is related to the amount of chlorine in the compound and the atmospheric lifetime of the compound molecules. The atmospheric lifetime is the amount of time after a substance enters the air that it takes for natural processes to remove it from the atmosphere. The GWP is a similar measure, but Carbon Dioxide (CO2) is the reference compound. The following is a list of some CFCs, HCFCs, and HFCs and their characteristics. Below is a table indicating GWP and ODP of most commonly used refrigerants.
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ODP

	CFC-11
	4
	1.0

	CFC-12
	8.5
	1.0

	CFC-502
	8.5
	0.33

	HCFC-22
	1.7
	0.055

	HFC-134a
	1.3
	0


GWP values are in '000's for 100 year time horizon. Source: Third Assessment Report: Climate Change 2001, Intergovernmental Panel on Climate Change.

What are the impacts of ozone depletion? Ozone Depletion is a concern because the ozone layer in the stratosphere absorbs Ultraviolet (UV)-B radiation from the Sun.  If not absorbed, UV-B would reach Earth’s surface in amounts that are harmful to a variety of life forms. In humans, as their exposure to UV-B increases, so does their risk of skin cancer, cataracts, and a suppressed immune system. The UV-B exposure before adulthood and cumulative exposure are both important factors in the risk. Excessive UV-B exposure also can damage terrestrial plant life, single-cell organisms, and aquatic ecosystems.

Ground-based and satellite instruments have measured decreases in the amount of stratospheric ozone in our atmosphere. Over some parts of Antarctica, up to 60% of the total overhead amount of ozone (known as the column ozone) is depleted during Antarctic spring (September-November). This phenomenon is known as the Antarctic ozone hole figure(2)

Figure(2) Source: science.nasa.gov.The dark blue areas represents areas with maximum ozone deletion

In the Arctic Polar Regions, similar processes occur that have also led to significant chemical depletion of the column ozone during late winter and spring in 6 out of the last 9 years. The ozone loss from January through late March has been typically 20-25%, and shorter-period losses have been higher, depending on the meteorological conditions 
encountered in the Arctic stratosphere. Smaller, but still significant, stratospheric ozone decreases have been seen at other, more-populated regions of the Earth. Responses to this global issue will be tackled in the coming news letters.  
Figure (1) Source:www.epa.gov








