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What is ozone and where is it in the atmosphere?

Ozone is a gas that is naturally present in our atmosphere. 

Each ozone molecule contains three atoms of oxygen and is denoted chemically as O3. 

Ozone is found primarily in two regions of the atmosphere.

About 10% of atmospheric ozone is in the troposphere, the region closest to Earth (from the 
surface to about 10–16 kilometers (6–10 miles)). 

The remaining ozone (about 90%) resides in the stratosphere between the top of the 
troposphere and about 50 kilometers (31 miles) altitude. The large amount of ozone in the 
stratosphere is often referred to as the “ozone layer.”
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How is ozone formed in the atmosphere?

Ozone is formed throughout the atmosphere in multistep chemical processes that

require sunlight.

In the stratosphere, the process begins with an oxygen molecule (O2 ) being broken

apart by ultraviolet radiation from the Sun.

In the lower atmosphere (troposphere), ozone is formed by a different set of

chemical reactions that involve naturally occurring gases and those from pollution

sources.



How can Ozone be good or bad ?

 Ozone occurs in two layers of the atmosphere.

 The layer closest to the Earth's surface is the troposphere.

 Here, ground-level or "bad" ozone is an air pollutant that is harmful to breathe and

it damages crops, trees and other vegetation.

 It is a main ingredient of urban smog.

 The troposphere generally extends to a level about 6 miles up, where it meets the

second layer, the stratosphere.

 The stratosphere extends upward from about 6 to 30 miles. The stratospheric or

"good" ozone protects life on Earth from the sun's harmful ultraviolet (UV) rays.



What is happening to ‘good’ ozone layer ?

Ozone is produced naturally in the stratosphere. But this "good" ozone is gradually being
destroyed by man-made chemicals referred to as ozone-depleting substances (ODS), including
chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), halons, methyl bromide, carbon
tetrachloride, and methyl chloroform.

These substances were formerly used and sometimes still are used in coolants, foaming agents, 
fire extinguishers, solvents, pesticides, and aerosol propellants.

Once released into the air these ozone-depleting substances degrade very slowly. In fact, they 
can remain intact for years as they move through the troposphere until they reach the 
stratosphere. 

There they are broken down by the intensity of the sun's UV rays and release chlorine and 
bromine molecules, which destroy the "good" ozone. 

Scientists estimate that one chlorine atom can destroy 100,000 "good" ozone molecules.



How is total ozone distributed over the globe?

The distribution of total ozone over the Earth varies with location on timescales that range from
daily to seasonal.

The variations are caused by large-scale movements of stratospheric air and the chemical
production and destruction of ozone.

Total ozone is generally lowest at the equator and highest in polar regions.



How is ozone measured in the atmosphere?

The amount of ozone in the atmosphere
is measured by instruments on the
ground and carried aloft on balloons,
aircraft, and satellites.

Some instruments measure ozone
locally by continuously drawing air
samples into a small detection chamber.

Other instruments measure ozone
remotely over long distances by using
ozone’s unique optical absorption or
emission properties.





Do changes in the Sun and volcanic eruptions affect the ozone layer?

Yes, factors such as changes in solar

radiation, as well as the formation of

stratospheric particles after volcanic

eruptions, do influence the ozone layer.

However, neither factor can explain the

average decreases observed in global total

ozone over the last three decades. If large

volcanic eruptions occur in the coming

decades, ozone depletion will increase for

several years afterwards.



Why has an “ozone hole” appeared over Antarctica when ozone- depleting 
substances are present throughout the stratosphere?

Ozone-depleting substances are present throughout the 
stratospheric ozone layer because they are transported 
great distances by atmospheric air motions. 

The severe depletion of the Antarctic ozone layer
known as the “ozone hole” occurs because of the
special atmospheric and chemical conditions that exist
there and nowhere else on the globe.

The very low winter temperatures in the Antarctic 
stratosphere cause polar stratospheric clouds (PSCs) to 
form. 

Special reactions that occur on PSCs, combined with the
relative isolation of polar stratospheric air, allow
chlorine and bromine reactions to pro- duce the ozone
hole in Antarctic springtime.



How severe is the depletion of the Antarctic ozone layer?

Severe depletion of the Antarctic ozone layer was first 
reported in the mid-1980s.

Antarctic ozone depletion is seasonal, occurring 
primarily in late winter and early spring (August–
November). 

Peak depletion occurs in early October when ozone is 
often completely destroyed over a range of altitudes, 
thereby reducing total ozone by as much as two-thirds 
at some locations. 

This severe depletion creates the “ozone hole” 
apparent in images of Antarctic total ozone made using 
satellite observations.

In most years the maximum area of the ozone hole far 
exceeds the size of the Antarctic continent.



Is there depletion of the Arctic ozone layer?

Yes, significant depletion of the Arctic ozone layer now 
occurs in most years in the late winter/early spring 
period (January– March). 

However, the maximum depletion is less severe than 
that observed in the Antarctic and is more variable from 
year to year.

A large and recurrent “ozone hole,” as found in the 
Antarctic stratosphere, does not occur in the Arctic.



Why has an “ozone hole” appeared over Antarctica when ozone- depleting 
substances are present throughout the stratosphere?




