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ABSTRACT 

This article is the overview of ozone layer depletion. Ozone depletion, gradual thinning of 

Earth’s ozone layer in the upper atmosphere caused by the release of chemical compounds 

containing gaseous chlorine or bromine from industry and other human activities. The 

thinning is most pronounced in the Polar Regions, especially over Antarctica. Ozone 

depletion is a major environmental problem because it increases the amount of ultraviolet 

(UV) radiation that reaches Earth’s surface, which increases the rate of skin cancer, eye 

cataracts, and genetic and immune system damage. The Montreal Protocol, ratified in 1987, 

was the first of several comprehensive international agreements enacted to halt the 

production and use of ozone-depleting chemicals. As a result of continued international 

cooperation on this issue, the ozone layer is expected to recover over time. An essential 

property of ozone molecule is its ability to block solar radiations of wavelengths less than 

290 nanometers from reaching Earth’s surface. Since the ozone layer absorbs UVB 

ultraviolet light from the sun, ozone layer depletion increases surface UVB levels (all else 

equal), which could lead to damage, including increase in skin cancer. Human-induced 

changes in the global climate system and in stratospheric ozone pose a range of health 

risks. Irrespective of actions that might soon be taken to reduce or halt these 

environmental changes, human populations will be exposed to some degree of climate 

change and increased ultraviolet irradiation over the coming decades. 
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INTRODUCTION 

The ozone layer is a region of Earth's 

stratosphere that absorbs most of the 

Sun's ultraviolet radiation. It contains 

high concentration of ozone (O3) in 

relation to other parts of the atmosphere, 

although still small in relation to other 

gases in the stratosphere. The ozone layer 

contains less than 10 parts per million of 

ozone, while the average ozone 

concentration in Earth's atmosphere as a 

whole is about 0.3 parts per million [1]. 

The ozone layer is mainly found in the 

lower portion of the stratosphere, from 

approximately 15 to 35 kilometers (9.3 to 

21.7 mi) above Earth, although its 

thickness varies seasonally and 

geographically. The ozone layer was 

discovered in 1913 by the French 

physicists Charles Fabry and Henri 

Buisson. Measurements of the sun showed 

that the radiation sent out from its 

surface and reaching the ground on Earth 

is usually consistent with the spectrum of 

a black body with a temperature in the 

range of 5,500–6,000 K (5,227 to 5,727 

°C), except that there was no radiation 

below a wavelength of about 310 nm at 

the ultraviolet end of the spectrum. It was 

deduced that the missing radiation was 

being absorbed by something in the 

atmosphere. Eventually the spectrum of 

the missing radiation was matched to 

only one known chemical, ozone. Its 

properties were explored in detail by the 

British meteorologist G. M. B. Dobson, 

who developed a simple 

spectrophotometer (the Dobsonmeter) 

that could be used to measure 

stratospheric ozone from the ground. 

Between 1928 and 1958, Dobson 

established a worldwide network of ozone 

monitoring stations, which continue to 

operate to this day [2]. The "Dobson unit", 

a convenient measure of the amount of 

ozone overhead, is named in his honor. 

The ozone layer absorbs 97 to 99 percent 
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of the Sun's medium-frequency ultraviolet 

light (from about 200 nm to 315 nm 

wavelength), which otherwise would 

potentially damage exposed life forms 

near the surface. 

To understand ozone layer, it would be 

helpful to know the different layers of the 

atmosphere. The earth’s atmosphere is 

composed of many layers, each playing a 

significant role. The first layer stretching 

approximately 10 kilometers upwards 

from the earth’s surface is known as the 

troposphere. A lot of human activities 

such as gas balloons, mountain climbing, 

and small aircraft flights take place within 

this region. The stratosphere is the next 

layer above the troposphere stretching 

approximately 15 to 60 kilometers. The 

ozone layer sits in the lower region of the 

stratosphere from about 20-30 kilometers 

above the surface of the earth. The 

thickness of the ozone layer is about 3 to 

5 mm, but it pretty much fluctuates 

depending on the season and geography. 

Ozone layer is a deep layer in earth’s 

atmosphere that contains ozone which is 

a naturally occurring molecule containing 

three oxygen atoms. These ozone 

molecules form a gaseous layer in the 

Earth’s upper atmosphere called 

stratosphere. This lower region of 

stratosphere containing relatively higher 

concentration of ozone is called 

Ozonosphere [3]. The Ozonosphere is 

found 15-35 km (9 to 22 miles) above the 

surface of the earth. The concentration of 

ozone in the ozone layer is usually under 

10 parts per million while the average 

concentration of ozone in the atmosphere 

is about 0.3 parts per million. The 

thickness of the ozone layer differs as per 

season and geography. The highest 

concentrations of ozone occur at altitudes 

from 26 to 28 km (16 to 17 miles) in the 

tropics and from 12 to 20 km (7 to 12 

miles) towards the poles. 

Ozone depletion, gradual thinning of 

Earth’s ozone layer in the upper 

atmosphere caused by the release of 

chemical compounds containing gaseous 

chlorine or bromine from industry and 

other human activities. The thinning is 

most pronounced in the polar regions, 

especially over Antarctica. Ozone 

depletion is a major environmental 

problem because it increases the amount 

of ultraviolet (UV) radiation that reaches 

Earth’s surface, which increases the rate 

of skin cancer, eye cataracts, and genetic 

and immune system damage. The 

Montreal Protocol, ratified in 1987, was 

the first of several comprehensive 

international agreements enacted to halt 

the production and use of ozone-

depleting chemicals. As a result of 

continued international cooperation on 

this issue, the ozone layer is expected to 

recover over time [4]. 

Composition of the Ozone Layer 

It comes as a surprise that the same UV 

rays form the bulk of ozone layer. Ozone 

is an extraordinary kind of oxygen 

composed of 3 oxygen atoms instead of 

the normal 2 oxygen atoms. Ozone layer 

normally develops when a few kinds of 

electrical discharge or radiation splits the 

2 atoms in an oxygen (O2) molecule, 

which then independently reunite with 

other types of molecules to form ozone. 

The ozone layer has been shielding life on 

planet earth for billions of years, but it’s 

now being worn out by human activities. 

People began to value the importance of 

the ozone layer when scientists released a 

research finding suggesting that certain 

human-made chemicals known as 

chlorofluorocarbons managed to reach 

the stratosphere and depleted the ozone 

via a profound series of chemical 

reactions. The results of this research 

study prompted the signing of a global 

treaty known as the Montreal Protocol in 

1973. This treaty helped in the reduction 

of the production of these harmful 

human-made chemicals [5]. 

These targeted efforts have seen the 

ozone layer recovering over the past 

years. The thickness of the ozone layer 

varies immensely on any day and 

location. Due to relentless vertical 

atmospheric air circulation in both the 

stratosphere and troposphere, the amount 

of ozone layer shielding humans from 

strong UV rays can be lesser or greater. In 

addition, those residing in higher 

elevations are at risk of UV radiation than 

those at lower elevations. 
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The Stratospheric ozone plays a big role 

in protecting humans from the harshness 

of the sun. However, there is also a kind 

of ozone developed just above the ground 

as a result of sun rays coming into 

contact with pollution in the atmosphere, 

which is hazardous to human health. In 

some individuals, it can lead to 

complications in breathing and often 

takes place during summer when 

pollution is rampant in cities where the 

air is static. 

Importance of Ozone Layer 

An essential property of ozone molecule 

is its ability to block solar radiations of 

wavelengths less than 290 nanometers 

from reaching Earth’s surface. In this 

process, it also absorbs ultraviolet 

radiations that are dangerous for most 

living beings. UV radiation could injure or 

kill life on Earth. Though the absorption 

of UV radiations warms the stratosphere 

but it is important for life to flourish on 

planet Earth. Research scientists have 

anticipated disruption of susceptible 

terrestrial and aquatic ecosystems due to 

depletion of ozone layer. 

Ultraviolet radiation could destroy the 

organic matter. Plants and plankton 

cannot thrive, both acts as food for land 

and sea animals, respectively. For 

humans, excessive exposure to ultraviolet 

radiation leads to higher risks of cancer 

(especially skin cancer) and cataracts. It is 

calculated that every 1 percent decrease 

in ozone layer results in a 2-5 percent 

increase in the occurrence of skin cancer. 

Other ill-effects of the reduction of 

protective ozone layer include increase in 

the incidence of cataracts, sunburns and 

suppression of the immune system [6]. 

Ozone Layer Depleting Substances 

(ODS) 

1. Chlorofluorocarbons (CFCs) 

It’s billed as the most extensively utilized 

ozone-depleting substance because it 

attributes to more than 80% of overall 

ozone depletion. It was utilized as a 

coolant in home appliances like freezers, 

refrigerators and air conditioners in both 

buildings and cars that were 

manufactured prior to 1995. This 

substance is usually contained in dry 

cleaning agents, hospital sterilants, and 

industrial solvents. The substance is also 

utilized in foam products like mattresses 

and cushions and home insulation. 

2. Hydrofluorocarbons (HCFCs) 

Hydrofluorocarbons have over the years 

served in place of Chlorofluorocarbons. 

They are not as harmful as CFCs to ozone 

layer. 

3. Halons 

It’s especially used in selected fire 

extinguishers in scenarios where the 

equipment or material could be 

devastated by water or extinguisher 

chemicals. 

4. Carbon Tetrachloride 

Also used in selected fire extinguishers 

and solvents. 

5. Methyl Chloroform 

Commonly utilized in industries for cold 

cleaning, vapor degreasing, chemical 

processing, adhesives and some aerosols. 

Effects of Ozone Depletion 

1. Damage to human health 

If the ozone layer is depleted, it means 

humans will be overly exposed to strong 

UV light. Overexposure to strong UV light 

causes skin cancer, cataracts, sunburns, 

weakening of immune system and quick 

aging. 

2. Devastation to environment 

Many crops species are vulnerable to 

strong UV light and overexposure may 

well lead to minimal growth, 

photosynthesis and flowering. Some of 

the crop species vulnerable to UV light 

include barley, wheat, corn, oats, rice, 

broccoli, tomatoes, cauliflower just to 

name a few. Forests equally bear the 

brunt of ozone depletion. 

3. Threat to marine life 

Certain marine life, especially planktons, 

is greatly impacted by exposure to strong 

ultraviolet rays. In the aquatic food chain, 

planktons appear high up. If planktons 

decrease in number due to ozone layer 

destruction, the marine food chain would 

be disrupted in many ways. Also, 

overexposure of sun rays could reduce 

the fortunes of fishers. On top of that, 

certain species of marine life have been 

greatly affected by overexposure to 

ultraviolet radiation at their early stage. 
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4. Effect on animals 

In domesticated animals, too much 

Ultraviolet radiation could also lead to 

skin and eye cancer. 

5. Impacts certain materials 

Materials like plastics, wood, fabrics, 

rubber are massively degraded by too 

much ultraviolet radiation. 

Consequences of ozone layer depletion 

Since the ozone layer absorbs UVB 

ultraviolet light from the sun, ozone layer 

depletion increases surface UVB levels (all 

else equal), which could lead to damage, 

including increase in skin cancer. This 

was the reason for the Montreal Protocol. 

Although decreases in stratospheric 

ozone are well-tied to CFCs and to 

increases in surface UVB, there is no 

direct observational evidence linking 

ozone depletion to higher incidence of 

skin cancer and eye damage in human 

beings. 

 Increased UV 

Ozone, while a minority constituent in 

Earth's atmosphere, is responsible for 

most of the absorption of UVB radiation. 

The amount of UVB radiation that 

penetrates through the ozone layer 

decreases exponentially with the slant-

path thickness and density of the layer. 

When stratospheric ozone levels decrease, 

higher levels of UVB reach the Earth's 

surface. UV-driven phenolic formation in 

tree rings has dated the start of ozone 

depletion in northern latitudes to the late 

1700s. 

 Biological effects 

The main public concern regarding the 

ozone hole has been the effects of 

increased surface UV radiation on human 

health. So far, ozone depletion in most 

locations has been typically a few percent 

and, as noted above, no direct evidence of 

health damage is available in most 

latitudes. If the high levels of depletion 

seen in the ozone hole were to be 

common across the globe, the effects 

could be substantially more dramatic [7]. 

As the ozone hole over Antarctica has in 

some instances grown so large as to affect 

parts of Australia, New Zealand, Chile, 

Argentina, and South Africa, 

environmentalists have been concerned 

that the increase in surface UV could be 

significant. 

 Basal and squamous cell 

carcinomas 

The most common forms of skin cancer in 

humans, basal and squamous cell 

carcinomas, have been strongly linked to 

UVB exposure. The mechanism by which 

UVB induces these cancers is well 

understood—absorption of UVB radiation 

causes the pyrimidine bases in the DNA 

molecule to form dimers, resulting in 

transcription errors when the DNA 

replicates. These cancers are relatively 

mild and rarely fatal, although the 

treatment of squamous cell carcinoma 

sometimes requires extensive 

reconstructive surgery. By combining 

epidemiological data with results of 

animal studies, scientists have estimated 

that every one percent decrease in long-

term stratospheric ozone would increase 

the incidence of these cancers by 2%. 

 Malignant melanoma 

Another form of skin cancer, malignant 

melanoma, is much less common but far 

more dangerous, being lethal in about 15–

20 percent of the cases diagnosed. The 

relationship between malignant 

melanoma and ultraviolet exposure is not 

yet fully understood, but it appears that 

both UVB and UVA are involved. Because 

of this uncertainty, it is difficult to 

estimate the effect of ozone depletion on 

melanoma incidence. One study showed 

that a 10 percent increase in UVB 

radiation was associated with a 19 

percent increase in melanomas for men 

and 16 percent for women [8] [9]. 

 Cortical cataracts 

Epidemiological studies suggest an 

association between ocular cortical 

cataracts and UVB exposure, using crude 

approximations of exposure and various 

cataract assessment techniques. A 

detailed assessment of ocular exposure to 

UVB was carried out in a study on 

Chesapeake Bay Watermen, where 

increases in average annual ocular 

exposure were associated with increasing 

risk of cortical opacity [10]. 

 Increased tropospheric ozone 

Increased surface UV leads to increased 

tropospheric ozone. Ground-level ozone 
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is generally recognized to be a health risk, 

as ozone is toxic due to its strong oxidant 

properties. The risks are particularly high 

for young children, the elderly, and those 

with asthma or other respiratory 

difficulties. At this time, ozone at ground 

level is produced mainly by the action of 

UV radiation on combustion gases from 

vehicle exhausts [11]. 

 Increased production of vitamin 

D 

Vitamin D is produced in the skin by 

ultraviolet light. Thus, higher UVB 

exposure raises human vitamin D in those 

deficient in it. Recent research (primarily 

since the Montreal Protocol) shows that 

many humans have less than optimal 

vitamin D levels. In particular, in the U.S 

[12]. population, the lowest quarter of 

vitamin D (<17.8 ng/ml) were found using 

information from the National Health and 

Nutrition Examination Survey to be 

associated with an increase in all-cause 

mortality in the general population. 

 Effects on animals 

A November 2011 report by scientists at 

the Institute of Zoology in London found 

that whales off the coast of California 

have shown a sharp rise in sun damage, 

and these scientists "fear that the 

thinning ozone layer is to blame" [13]. 

The study photographed and took skin 

biopsies from over 150 whales in the Gulf 

of California and found "widespread 

evidence of epidermal damage commonly 

associated with acute and severe 

sunburn", having cells that form when the 

DNA is damaged by UV radiation.  

 Effects on crops 

An increase of UV radiation would be 

expected to affect crops. A number of 

economically important species of plants, 

such as rice, depend on cyanobacteria 

residing on their roots for the retention of 

nitrogen. Cyanobacteria are sensitive to 

UV radiation and would be affected by its 

increase. "Despite mechanisms to reduce 

or repair the effects of increased 

ultraviolet radiation, plants have a limited 

ability to adapt to increased levels of UVB, 

therefore plant growth can be directly 

affected by UVB radiation [14]. 

 Effects on Plant life 

Depletion of the ozone layer and allowing 

excess UVB radiation would initially be 

assumed to increase damage done to 

plant DNA. Reports have found that when 

plants are exposed to UVB radiation 

similar to stratospheric ozone depletion, 

there was no significant change in plant 

height or leaf mass, but showed to 

respond in shoot biomass and leaf area in 

a small decrease. 

Solutions to Ozone Depletion 

1. Desist from using pesticides 

Pesticides are great chemicals to rid your 

farm of pests and weeds, but they 

contribute enormously to ozone layer 

depletion. The surefire solution to get rid 

of pests and weeds is to apply natural 

methods. Just weed your farm manually 

and use alternative eco-friendly chemicals 

to alleviate pests. 

2. Discourage driving of private 

vehicles 

The easiest technique to minimize ozone 

depletion is to limit the number of 

vehicles on the road. These vehicles emit 

a lot of greenhouse gases that eventually 

form smog, a catalyst in the depletion of 

ozone layer. 

3. Utilize environmentally friendly 

cleaning products 

Most household cleaning products are 

loaded with harsh chemicals that find way 

to the atmosphere, eventually 

contributing to degradation of the ozone 

layer. Use natural and environmentally 

friendly cleaning products to arrest this 

situation. 

4. Prohibit the use of harmful 

nitrous oxide 

The Montreal Protocol formed in 1989 

helped a lot in the limitation of 

Chlorofluorocarbons (CFCs). However, the 

protocol never covered nitrous oxide, 

which is a known harmful chemical that 

can destroy the ozone layer. Nitrous oxide 

is still in use today. Governments must 

take action now and outlaw nitrous oxide 

use to reduce the rate of ozone depletion. 

CONCLUSION 

Human-induced changes in the global 

climate system and in stratospheric ozone 

pose a range of health risks. Irrespective 

of actions that might soon be taken to 
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reduce or halt these environmental 

changes, human populations will be 

exposed to some degree of climate change 

and increased ultraviolet irradiation over 

the coming decades [15]. Climate change 

is likely to have wide-ranging and 

potentially serious health consequences, 

including various risks to the health of 

European populations. Some health 

effects will be direct-acting (such as heat 

wave-related deaths and ultraviolet 

radiation-induced skin cancer); others will 

result from disturbances to complex 

physical and ecological processes (such as 

changes in the patterns of infectious 

disease, in freshwater supplies and in 

agricultural yields). Effects on the health 

of the human population are likely to 

become evident within the coming 

decade. Capacity must therefore be 

enhanced for the detection of the early 

health effects of climate change and 

stratospheric ozone depletion. This can 

only be achieved by supporting research, 

monitoring and assessment. Failure to 

reduce fossil fuel combustion (as the 

principal means of reducing greenhouse 

gas emissions) will result directly in a 

continuing burden of mortality and 

disease from exposure to local air 

pollution [16]. Climate change is likely to 

have serious implications for human 

health in many countries in Europe. 

Vulnerable populations need to be 

identified and adaptive actions taken. For 

example, countries in northern Europe are 

vulnerable to an increased incidence of 

tickborne encephalitis, and countries in 

southern Europe are vulnerable to an 

increased local transmission of malaria. 

Beyond Europe, effects on food and water 

supplies and a rise in sea level could be 

catastrophic. Climate change may, 

therefore, exacerbate current problems in 

areas near the European Region, such as 

North Africa and western Asia, and 

indirectly lead to population 

displacement. Managing risks to health 

requires several steps: awareness that the 

problem exists; an understanding of what 

causes the problem; capacity to deal with 

the cause; a sense that the problem is 

important; and political will (183). We 

now need to redefine as unacceptable 

many of the personal and industrial 

practices that contribute to the burden of 

greenhouse gases and thereby pose risks 

to the health of present and future 

generations [17]. 
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