The Atmosphere
The atmosphere is a cloud of gas and suspended solid particles extending from the Earth's surface out many thousands of miles, becoming increasingly thinner with distance, but always held by the Earth's gravitational pull.

The atmosphere is made up of layers surrounding the earth that holds the air we breathe; it protects us from outer space and holds moisture (clouds), gases, and tiny particles. In short, the atmosphere is the protective bubble we live in.

This protective bubble consists of several gases with the top four making up 99.998% of all gases. Nitrogen, by far, is the most common.  It dilutes oxygen and prevents rapid burning at the earth's surface. Living things need it to make proteins. Oxygen is used by all living things and is essential for respiration.  It is also necessary for combustion or burning. Argon is used in light bulbs. Plants use carbon dioxide to make oxygen. Carbon dioxide also acts as a blanket and prevents the escape of heat into outer space.

The atmosphere is rarely, if ever, dry. Water vapor is nearly always present – up to about 4% of the total volume. In the desert regions when dry winds are blowing, the water vapor content will be near zero. The upper limit, approaching 4%, is for tropical climates. 
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	0.93%

	Carbon Dioxide
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The Troposphere

The troposphere begins at the Earth's surface and extends up to 4-12 miles (6-20 km) high. This is where we live. About 80% of the total mass of the atmosphere is contained in the troposphere.  As the density of the gases in this layer decrease with height, the air becomes thinner. Therefore, the temperature in the troposphere also decreases with height. As you climb higher, the temperature drops from about 62°F (17°C) to -60°F (-51°C).  Almost all weather occurs in this region.

The height of the troposphere varies from the equator to the poles. At the equator it is around 11-12 miles (18-20 km) high, at 50°N and 50°S, 5½ miles, and at the poles just under four miles high. The transition boundary between the troposphere and the layer above is called the tropopause. Together the tropopause and the troposphere are known as the lower atmosphere.
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The Stratosphere

The stratosphere extends from the tropopause up to 31 miles (about 50 km) above the Earth's surface. This layer holds 19 percent of the atmosphere's gases, but very little water vapor.

Temperature increases with height as radiation is increasingly absorbed by oxygen molecules leading to the formation of ozone. The thin ozone layer in the upper stratosphere has a high concentration of ozone, a particularly reactive form of oxygen.  The ozone layer is important to organisms at the Earth's surface as it protects them from the harmful effects of the sun's ultraviolet radiation. Without the ozone layer life could not exist on the Earth's surface.

The temperature rises from an average -76°F (-60°C) at tropopause to a maximum of about 5°F (-15°C) at the stratopause due to this absorption of ultraviolet radiation. The higher temperatures found in this region of the stratosphere occurs because of a localized concentration of ozone gas molecules. These molecules absorb ultraviolet sunlight, creating heat energy that warms the stratosphere. 
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The Mesosphere

The mesosphere extends from the stratopause to about 53 miles (85 km) above the earth. The gases, including the oxygen molecules, continue to become thinner and thinner with height. As such, the effect of the warming by ultraviolet radiation also becomes less and less, leading to a decrease in temperature with height. In the mesosphere, the atmosphere reaches its coldest temperatures (almost -90° Celsius) at a height of approximately 85 kilometers.  On average, temperature decreases from about 5°F (-15°C) to as low as -184°F (-120°C) at the mesopause. However, the gases in the mesosphere are still thick enough to slow down meteorites hurtling into the atmosphere, where they burn up, leaving fiery trails in the night sky.
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The Thermosphere

The thermosphere extends from the mesopause to 430 miles (690 km) above the earth. This layer is known as the upper atmosphere.

The gases of the thermosphere are increasingly thinner than in the mesosphere. As such, incoming high energy ultraviolet and x-ray radiation from the sun, absorbed by the molecules in this layer, causes a large temperature increase.

Because of this absorption, the temperature increases with height and can reach as high as 3,600°F (2,000°C) near the top of this layer; however, despite the high temperature, this layer of the atmosphere would still feel very cold to our skin because of the extremely thin air. The total amount of energy from the very few molecules in this layer is not enough to heat our skin.

	Altitude (km)
	Temperature (C)
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	-86

	95
	-55

	100
	-21

	105
	11

	110
	46

	115
	85

	120
	118
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