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Mr. Ahearn
The Atmosphere: Some Background
The earth is surrounded by a blanket of air that extends to about 1,000 km above its surface. The molecules of gas are trapped by the pull of the earth's gravity. The composition of the gas mixture in our atmosphere has evolved through time to its present values: nitrogen - 79%; oxygen - 20%; water vapor, carbon dioxide, and argon gases constituting the other 1%. Organisms need oxygen to release the energy from their food. This process is called respiration. Plants need carbon dioxide to make food during the process of photosynthesis. Nitrogen is used to make living matter. However, animals and plants cannot use it directly from the atmosphere. Plants absorb nitrates from the soil. Animals obtain nitrogen from the plants they eat becoming part of the animal's body.

Most of the gases were ejected from the earth's crust during long periods of volcanic activity. The atmosphere is separated into distinct layers based on the temperature changes that occur from one layer to the next. The layer of the atmosphere closest to the Earth is the troposphere. This is where we live and where most weather occurs. As you go higher into the troposphere, the temperature drops. The sun's rays heat the surface of the earth, not the air directly. Therefore, air closest to the ground is the warmest. The thickness of this layer varies from 17.6 km at the equator to 6.4 km at the poles. The stratosphere lies above the troposphere. Air in the stratosphere is thinner than in the troposphere. It contains very little moisture and dust. As a result, practically no weather phenomena exist. Ozone is found in this layer about 15 - 50 km high. It is a form of gas that absorbs most of the harmful ultraviolet rays from the sun. A significant reduction in ozone would cause an unhealthy increase in radiation. The stratosphere contains broad, fast-flowing "rivers" of air circulating around the world. These are called jet streams. The jet streams can change weather patterns in the troposphere. Above the ozone layer of the stratosphere, temperature begins to drop once more. This is the beginning of the mesosphere. Temperatures reach -75 C. to about 80 km above the earth. Then temperatures begin to rise again in the top layer of the atmosphere, called the thermosphere. The gases continue to thin out to an altitude of about 600 km. The temperature may reach 2000 C. due to solar radiation absorption of gases. When solar energy is absorbed directly by air molecules, the atoms gain or lose electrons and become charged particles called ions. Many gas molecules between the altitudes of 80 - 400 km in the mesosphere and the thermosphere have electrically charged particles. This part of the atmosphere is called the ionosphere. The ionosphere is important in communications. It can reflect many types of radio waves allowing them to bounce around the world. To illustrate the atmosphere, picture yourself on top of an ocean of water that is about four hundred miles deep. Assuming one could survive the depths of this ocean, you rapidly descend to the bottom in a submarine. If the sub could dive at the rate of 88 km/hr (55 mph), your journey would take more than seven hours. On the bottom of the ocean you leave your sub to observe the changing ocean above, noticing that it is cooler down here than it was at the top.

Imagine the ocean above as our atmosphere, and you are now on the bottom of the ocean of air. As you gaze upward you are looking through about 500 km (310 miles) of air. In general, the density and temperature of the air decrease with elevation. Phenomena associated with the weather occur in the troposphere. The gases in the air are part of natural earth cycles.

Several factors affect the amount of radiation that is absorbed by the earth at different places. Because the earth is a sphere, the sun's rays strike different places at different angles. Near the equator the sun passes almost directly overhead. North and south of the equator, the surface of the sphere curves away from the sun. As a result, these locations receive less solar energy. Other factors include the tilt of the earth's axis, its day and night periods, and its path around the sun. Unequal absorption of radiation causes unequal heating of the earth's surface. Because the atmosphere is heated by the earth's surface, it too is heated unequally. Air near the equator is heated more than air near the poles. Heated air expands. Thus warm air at the equator is less dense than cold air at the poles. The density of the air determines the force with which it presses down on the earth's surface. This force is measured as air pressure. Cold air presses down on the earth with a greater pressure than warm air. Cold air is said to have a high pressure. Warm air is said to have a low pressure.

