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Atmospheric layers based on temperature variation

While air pressure in the atmosphere decreases uniformly from sea level upward, air temperature does not. Elevations where temperatures stop

decreasing and start increasing, or vice versa, divide the Earth’s atmosphere into four main layers and the exosphere.

 Troposphere: The layer of air that lies between the surface of the Earth and an elevation of 5 km at the poles and 18 km at the equator is called

the troposphere. Within this layer, the temperature decreases gradually from an average of 18°C at the surface to about −55°C at the top, a

boundary called the tropopause. The name troposphere comes from the Greek tropos, which means turning, because air in the troposphere

constantly undergoes convection as warm air rises in updrafts and cold air sinks in downdrafts.

 Stratosphere: Beginning at the tropopause and continuing up for about 10 km, the temperature stays about the same. Then it slowly rises,

reaching a maximum of about 0°C at an elevation of about 47 km, a boundary called the stratopause. The layer between the tropopause and the

stratopause is the stratosphere, so named because it doesn’t convect much and therefore remains relatively stable and stratified.

 Mesosphere: Temperature decreases in the layer called the mesosphere, which lies between 47 and 82 km. At the mesopause, the top of the

mesosphere, the temperature has dropped to –85°C. The mesosphere does not absorb much solar energy, so it cools with increasing distance

from the hotter stratosphere below. Most meteors (so-called shooting stars) begin burning in the mesosphere and have vaporized by the time

they descend to an elevation of 25 km.

Most of the ozone in the Earth’s atmosphere resides in the stratosphere; heating in the stratosphere happens because ozone absorbs ultraviolet

radiation directly from the Sun.

 Thermosphere: The outermost layer of the atmosphere, which lies between 82 and 700 km, is called the thermosphere. It holds less than 1% of

the atmosphere’s gas molecules. Temperature increases with elevation in this layer because its gases absorb short-wavelength solar energy. In

fact, the temperature at the top becomes very high. But because the thermosphere has so little gas, it contains very little heat, so an astronaut

walking in space at an elevation of 200 km doesn’t feel hot.

 Exosphere: The layer between 700 and 10,000 km, known as the exosphere, represents a gradual transition between the atmosphere and

beyond. At 10,000 km, the gas concentration becomes the same as interplanetary space.
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