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Ozone (O3) depletion does not cause global warming, but both of these environmental problems have a common
cause: human activities that release pollutants into the atmosphere altering it.Global warming is caused primarily by
putting too much carbon dioxide into the atmosphere when coal, oil, and natural gas are burned to generate electricity
or to run our cars.Carbon dioxide spreads around the planet like a blanket, and is one of the main gases responsible for
the absorption of infrared radiation (felt as heat), which comprises the bulk of solar energy.

Ozone depletion occurs when chlorofluorocarbons (CFCs) and halons—gases formerly found in aerosol spray cans and
refrigerants—are released into the atmosphere.Ozone sits in the upper atmosphere and absorbs ultraviolet radiaton,
another type of solar energy that's harmful to humans, animals and plants. CFCs and halons cause chemical reactions
that break down ozone molecules, reducing ozone's ultraviolet radiation-absorbing capacity.

Introduction
The term ‘ozone hole’ refers to the depletion of the protective ozone layer in the upper atmosphere
(stratosphere) over Earth's polar regions. People, plants, and animals living under the ozone hole are harmed
by the solar radiation now reaching the Earth's surface—where it causes health problems, from eye
damage to skin cancer.

Stratospheric ozone is constantly produced by the action of the sun's ultraviolet radiation on oxygen molecules
(known as photochemical reactions). Although ozone is created primarily at tropical latitudes, large-scale air
circulation patterns in the lower stratosphere move ozone toward the poles, where its concentration builds up.

In addition to this global motion, strong winter polar vortices are also important to concentrating ozone at the
poles. During the continuously dark polar winter, the air inside the polar vortices becomes extremely cold, a
necessary condition for polar stratospheric cloud formation.

Polar stratospheric clouds create the conditions for drastic ozone destruction, providing a surface for chlorine
to change into ozone-destroying form. They generally last until the sun comes up in the spring.

In the 1980s, scientists discovered that the ozone layer was thinning in the lower stratosphere, with
particularly dramatic ozone loss—known as the "ozone hole"—in the Antarctic spring (September and
October).

Scientists also discovered that the thinning in the ozone layer was caused by increasing concentrations of
ozone-depleting chemicals – chlorofluorocarbons or CFCs (compounds with chlorine and/or fluorine attached
to carbon) and to a lesser extent halons (similar compounds with bromine or iodine). These chemicals can
remain in the atmosphere for decades to over a century.

At the poles, CFCs attach to ice particles in clouds. When the sun comes out again in the polar spring, the ice
particles melt, releasing the ozone-depleting molecules from the ice particle surfaces.

Once released, these ozone-destroying molecules do their dirty work, breaking apart the molecular bonds in
UV radiation-absorbing ozone.

Warm Air Helped Make 2017 Ozone Hole Smallest Since 1988
Measurements from satellites this year showed the hole in Earth’s ozone layer that forms over Antarctica each
September was the smallest observed since 1988, scientists from NASA and NOAA announced today.
According to NASA, the ozone hole reached its peak extent on Sept. 11, covering an area about two and a half
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times the size of the United States – 7.6 million square miles in extent - and then declined through the
remainder of September and into October. NOAA ground- and balloon-based measurements also showed the
least amount of ozone depletion above the continent during the peak of the ozone depletion cycle since 1988.
NOAA and NASA collaborate to monitor the growth and recovery of the ozone hole every year.

“The Antarctic ozone hole was exceptionally weak this year,” said Paul A. Newman, chief scientist for Earth
Sciences at NASA's Goddard Space Flight Center in Greenbelt, Maryland. “This is what we would expect to
see given the weather conditions in the Antarctic stratosphere.”
The smaller ozone hole in 2017 was strongly influenced by an unstable and warmer Antarctic vortex – the
stratospheric low pressure system that rotates clockwise in the atmosphere above Antarctica. This helped
minimize polar stratospheric cloud formation in the lower stratosphere. The formation and persistence of these
clouds are important first steps leading to the chlorine- and bromine-catalyzed reactions that destroy ozone,
scientists said. These Antarctic conditions resemble those found in the Arctic, where ozone depletion is much
less severe.

In 2016, warmer stratospheric temperatures also constrained the growth of the ozone hole. Last year, the
ozone hole reached a maximum 8.9 million square miles, 2 million square miles less than in 2015. The
average area of these daily ozone hole maximums observed since 1991 has been roughly 10 million square
miles.

Although warmer-than-average stratospheric weather conditions have reduced ozone depletion during the past
two years, the current ozone hole area is still large because levels of ozone-depleting substances like chlorine
and bromine remain high enough to produce significant ozone loss.

Scientists said the smaller ozone hole extent in 2016 and 2017 is due to natural variability and not a signal of
rapid healing.

First detected in 1985, the Antarctic ozone hole forms during the Southern Hemisphere’s late winter as the
returning sun’s rays catalyze reactions involving man-made, chemically active forms of chlorine and bromine.
These reactions destroy ozone molecules.

Thirty years ago, the international community signed the Montreal Protocol on Substances that Deplete the
Ozone Layer and began regulating ozone-depleting compounds. The ozone hole over Antarctica is expected to
gradually become less severe as chlorofluorocarbons—chlorine-containing synthetic compounds once
frequently used as refrigerants – continue to decline. Scientists expect the Antarctic ozone hole to recover
back to 1980 levels around 2070.

Ozone is a molecule comprised of three oxygen atoms that occurs naturally in small amounts. In the
stratosphere, roughly 7 to 25 miles above Earth’s surface, the ozone layer acts like sunscreen, shielding the
planet from potentially harmful ultraviolet radiation that can cause skin cancer and cataracts, suppress immune
systems and also damage plants. Closer to the ground, ozone can also be created by photochemical reactions
between the sun and pollution from vehicle emissions and other sources, forming harmful smog.

Although warmer-than-average stratospheric weather conditions have reduced ozone depletion during the past
two years, the current ozone hole area is still large compared to the 1980s, when the depletion of the ozone
layer above Antarctica was first detected. This is because levels of ozone-depleting substances like chlorine
and bromine remain high enough to produce significant ozone loss. NASA and NOAA monitor the ozone hole
via three complementary instrumental methods. Satellites, like NASA’s Aura satellite and NASA-
NOAA Suomi National Polar-orbiting Partnership satellite measure ozone from space. The Aura
satellite’s Microwave Limb Sounder also measures certain chlorine-containing gases, providing estimates of
total chlorine levels.

NOAA scientists monitor the thickness of the ozone layer and its vertical distribution above the South Pole
station by regularly releasing weather balloons carrying ozone-measuring “sondes” up to 21 miles in altitude,
and with a ground-based instrument called a Dobson spectrophotometer.

The Dobson spectrophotometer measures the total amount of ozone in a column extending from Earth’s
surface to the edge of space in Dobson Units, defined as the number of ozone molecules that would be
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required to create a layer of pure ozone 0.01 millimeters thick at a temperature of 32 degrees Fahrenheit at an
atmospheric pressure equivalent to Earth’s surface.

This year, the ozone concentration reached a minimum over the South Pole of 136 Dobson Units on
September 25— the highest minimum seen since 1988. During the 1960s, before the Antarctic ozone hole
occurred, average ozone concentrations above the South Pole ranged from 250 to 350 Dobson units. Earth's
ozone layer averages 300 to 500 Dobson units, which is equivalent to about 3 millimeters, or about the same
as two pennies stacked one on top of the other."In the past, we've always seen ozone at some stratospheric
altitudes go to zero by the end of September," said Bryan Johnson, NOAA atmospheric chemist. "This year
our balloon measurements showed the ozone loss rate stalled by the middle of September and ozone
levels never reached zero."

Ozone hole and global warming
Global warming has cast its dark side on many aspects such as melting ice caps, changing weather patterns,
species becoming extinct and the ozone layer depleting at a fast level. The ozone layer is a natural layer above
the atmosphere that protects the harmful rays of the sun from reaching the planet. The depletion of the ozone
layer can have drastic effects on life on the planet as there will be no protections from the UV rays entering
the atmosphere. The negative effects of depleting ozone layer are already experienced in regions such as
Australia where many people suffer from skin cancer caused by the harmful UV rays of the sun.

The ozone is a thick layer made from oxygen molecules. It is these molecules that absorb the harmful rays of
the sun. If the ozone layer did not exist then all living beings on the planet will be dying from skin cancer. The
depletion of ozone layer is due to the release of harmful gases such as chlorofluorocarbons in the atmosphere.
CFC is added in the atmosphere by the humans in several ways such as the use of aerosols, medications and
various other products that involve cooling. Hence we are releasing CFCs in the atmosphere every time we
open the fridge or apply deo spray.

The ozone layer approximately 50 kilometers above land. However the altitude of the ozone layer is lesser at
the poles. The CFCs released in the atmosphere come in contact with ozone and begin to destroy it. The
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destruction is specially seen at lower temperatures and the negative effects are seen such as a big hole in the
layer covering the south pole. This leads to the release of excess heat in the atmosphere which could be
harmful for life in these regions.

In the year 2000, the hole in the ozone layer covering Antartica increased to 29 million cubic kilometers and
this size is 4 times the size of the Australia. Many areas in the southern region have experienced destruction in
the ecosystems.

Since CFCs have a long life they linger in the atmosphere continuously destroying the ozone layer. Hence
even if we stop using CFC products completely in the near future it may take hundreds of years for the
negative effects to be nullified. However it is still not too late till we realize the important of the ozone layer
and avoid using products having CFCs.

Conclusion
The ozone hole is an area in the stratosphere above Antarctica where chlorine and bromine gases from human-
produced chlorofluorocarbons (CFCs) and halons have destroyed ozone molecules.

Global warming is the rise in average global surface temperature caused primarily by the build-up of human-
produced greenhouses gases, mostly carbon dioxide and methane, which trap heat in the lower levels of the
atmosphere.

There are some connections between the two phenomena.

For example, the CFCs that destroy ozone are also potent greenhouse gases, though they are present in such
small concentrations in the atmosphere (several hundred parts per trillion, compared to several hundred parts
per million for carbon dioxide) that they are considered a minor player in greenhouse warming. CFCs account
for about 13% of the total energy absorbed by human-produced greenhouse gases.

The ozone hole itself has a minor cooling effect (about 2 percent of the warming effect of greenhouses gases)
because ozone in the stratosphere absorbs heat radiated to space by gases in a lower layer of Earth’s
atmosphere (the upper troposphere). The loss of ozone means slightly more heat can escape into space from
that region.

Global warming is also predicted to have a modest impact on the Antarctic ozone hole. The chlorine gases in
the lower stratosphere interact with tiny cloud particles that form at extremely cold temperatures — below -80
degrees Celsius (-112 degrees Fahrenheit). While greenhouse gases absorb heat at a relatively low altitudes
and warm the surface, they actually cool the stratosphere. Near the South Pole, this cooling of the stratosphere
results in an increase in polar stratospheric clouds, increasing the efficiency of chlorine release into reactive
forms that can rapidly deplete ozone.
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