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Chapter 13 Unit Notes  

Lesson 1: Earth’s Atmosphere 

atmosphere thin layer of gases surrounding Earth 

ionosphere region within the mesosphere and thermosphere containing ions 

liquid matter with a definite volume but with no definite shape 

ozone layer area of the stratosphere with a high concentration of ozone  

stratosphere atmospheric layer directly above the troposphere 

troposphere atmospheric layer closest to Earth’s surface 

water vapor gaseous form of water 

 

A. Importance of Earth’s Atmosphere 

1. The atmosphere is a thin layer of gases surrounding Earth. It is hundreds of 

kilometers high. 

2. Earth’s atmosphere contains a layer of insulation that helps keep temperatures on 

Earth within a range that living organisms can survive. 

3. Earth’s atmosphere helps protect living organisms from some of the Sun’s harmful rays. 

4. Friction within the atmosphere causes most meteors to burn up before striking 

Earth. 

B. Origins of Earth’s Atmosphere 

1. Earth’s ancient atmosphere formed from hot gases that escaped from Earth’s 

hardening surface. 

2. Earth’s ancient atmosphere consisted of water vapor with a little bit of carbon  

dioxide. 

3. Water vapor is water in its gaseous state. 

4. As Earth’s atmosphere cooled, the water vapor condensed into a(n) liquid that fell as 

rain. Over thousands of years, the rain formed Earth’s oceans. 

5. Carbon dioxide from the atmosphere dissolved in rainwater and fell into the 

oceans. 

6. Organisms that use photosynthesis produced the oxygen in today’s atmosphere. 

C. Composition of the Atmosphere 

1. Nitrogen makes up about 78 percent of Earth’s atmosphere. 

2. Oxygen makes up about 21 percent of Earth’s atmosphere. 

3. The amounts of atmospheric gases, which include water vapor, carbon dioxide, and 

ozone vary. 

4. Volcanoes send solid particles and liquid acids into the atmosphere. 

D. Layers of the Atmosphere 

1. The atmospheric layer closest to Earth is the troposphere. 

2. The warmest part of the troposphere is near Earth’s surface. 

3. The stratosphere is the atmospheric layer directly above the troposphere. 



4. The area of the stratosphere that has a great amount of ozone gas is the ozone layer. 

5. Ultraviolet rays, which can kill plants and animals, are absorbed more effectively by 

ozone than by oxygen gas. 

6. Combined, the mesosphere and the thermosphere are layers of the atmosphere that are 

much broader than the troposphere and the stratosphere. They have a low density of 

gases. 

7. The ionosphere is a region within the mesosphere and troposphere that contains 

ions. Displays of colored lights called auroras occur here. 

8. In the exosphere, gas molecules rarely strike one another. 

E. Air Pressure and Altitude 

1. Gravity pulls gas particles in the atmosphere toward Earth’s surface.  

2. Air pressure is greatest near Earth’s surface because all the molecules of the 

atmosphere push downward on the lowest layer of air. 

F. Temperature and Altitude 

1. In the troposphere, temperature decreases as altitude increases. The opposite occurs in 

the next layer up, the stratosphere. 

2. In the mesosphere, temperature decreases as altitude increases. In the thermosphere 

and exosphere, the opposite happens. 

 

Lesson 2: Energy Transfer in the Atmosphere 

conduction transfer of thermal energy by collisions between particles of matter  

convection transfer of thermal energy by the movement of matter from one place to 

another 

process ordered series of actions 

radiation transfer of energy by electromagnetic waves 

reflect to return light, heat, and sound after striking a surface  

stability describes whether circulating air motions will be strong or weak in the 

atmosphere 

temperature inversion layer of cooler air is trapped by a layer of warmer air above it  

 

A. Energy from the Sun 

1. Radiation is the transfer of energy by electromagnetic waves. 

2. Most of the radiation that the Sun gives off is visible light. 

3. Ultraviolet light has shorter wavelengths than visible light and can cause sunburn 

and skin cancer. 

4. Infrared radiation has longer waves than visible light and is felt as heat. 

B. Energy on Earth 

1. As the Sun’s energy passes through Earth’s atmosphere, about 20 percent is 

absorbed by gases and particles in the atmosphere. 
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2. Ozone, oxygen, and water vapor absorb ultraviolet light. Water and carbon dioxide 

absorb infrared radiation in the troposphere. 

3. Earth’s atmosphere and the surface of Earth reflect about 30 percent of the Sun’s 

radiation that comes toward Earth. 

4. About 50 percent of the Sun’s radiation that reaches Earth’s atmosphere is absorbed 

by Earth’s surface. 

C. Radiation Balance 

1. Earth’s temperature remains stable because of the balance between the amount of 

radiation coming from the Sun and the amount going out from Earth. 

2. Land, trees, and the ocean absorb and emit solar radiation, mainly in the form of 

infrared radiation 

  D. The Greenhouse Effect 

1. Glass allows sunlight into a greenhouse. It prevents infrared radiation from 

escaping, which . keeps the greenhouse warm. 

2. Certain gases in the atmosphere act like the glass in a greenhouse, warming the 

atmosphere. 

E. Thermal Energy Transfer 

1. Thermal energy always moves from objects with high temperature to objects with 

lower temperature. 

2. Conduction is the transfer of thermal energy by the collisions between particles 

of matter. 

3. When air heats up, it becomes less dense and rises, transferring its energy upward. 

4. The transfer of thermal energy by the movement of matter from one place to 

another is convection. 

5. When water changes from one phase to another, latent heat is exchanged. 

F. Circulating Air 

1. When warm air is pushed upward, cool air sinks to fill in the empty space left by 

the warm air. 

2. Air that moves upward near mountain ranges causes mountain waves, which form 

lenticular clouds. 

3. Circulating air affects climate and weather around the world. 

4. Stability is the property of the atmosphere that describes whether circulating air 

motions will be strong or weak. 

5. When the air is unstable, circulating motions of the air are strong. 

6. A(n) temperature inversion occurs in the troposphere when temperature increases as 

altitude decreases. 

7. Temperature inversions prevent air from mixing and can trap pollution close to 

Earth’s surface. 
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Lesson 3: Air Currents 

jet stream narrow band of high winds 

land breeze wind that blows from the land to the sea 

polar easterlies cold winds that blow from the east to the west near the North and South  

Poles 

sea breeze wind that blows from the sea to the land 

trade winds steady winds that flow toward the equator from east to west 

westerlies steady winds that flow from west to east 

wind movement of air from high pressure to low pressure areas 

 

A. Global Winds 

1. The amount of energy an area receives is affected by the Sun’s angle. 

2. More sunlight reaches Earth’s surface at the equator than at the poles.  

3. Low air pressure is usually located over the tropics; high air pressure is usually 

located over the poles. 

4. Wind is the movement of air from areas of high pressure toward areas of low 

pressure. 

5. Global wind belts influence weather and climate throughout the world.  

B. Global Wind Belts 

1. Scientists use a model that has three wind cells to describe air circulation patterns in 

Earth’s atmosphere. 

2. In the first cell, hot air at the equator moves to the top of the troposphere. Then the air 

moves toward the poles until it cools and moves back to Earth’s surface near the 30° 

latitude. 

3. In the third cell, air from the poles sinks and moves along Earth’s surface toward 

the equator, warming up until it rises near the 60° latitude. 

4. The first cell and the third cell are both driven by convection. 

5. The second cell lies between the 30° and 60° latitudes and is driven by the motion of 

the other two cells. 

6. All three cells exist on both sides of the equator, in the northern hemisphere and the 

southern hemisphere. 

7. Global winds appear to curve due to the Coriolis effect. 

a. The trade winds are steady winds that flow toward the equator from east to west 

between the 30°N and 30°S latitudes. 

b. The westerlies are the prevailing winds that flow from west to east between the 

60°N and 30°N latitudes and the 60°S and 30°S latitudes. 

c. The polar easterlies are cold winds that blow from the east to the west near the 

North Pole and South Pole. 

  



8. A(n) jet stream is a narrow band of high winds that are commonly near the top of the 

troposphere. 

a. Jet streams flow from the west at up to 300 km/h, often making large loops from 

north to south. 

b. Jet streams influence weather, moving cold air from the poles toward the 

equator. 

C. Local Winds 

1. Local winds occur when air pressure differs from one location to another.  

2. A(n) sea breeze is a wind that blows from the sea to the land due to local 

temperature and air pressure differences. 

a. On a sunny day, the air over land warms and rises, creating an area of low 

pressure. The air over the ocean does not warm as much; this cool air sinks, 

creating an area of high pressure. 

b. The contrast in pressure causes a(n) cool wind to blow across the water toward 

the land. 

3. A(n) land breeze is a wind that blows from the land to the sea due to local 

temperature and pressure differences. 

a. At night, the land cools more quickly than the water, causing the air above the 

land to sink. 

b. The high pressure over the land and low pressure over the water make the wind 

blow toward the water. 

 

Lesson 4: Air Quality 

acid precipitation  results from sulfur dioxide and nitrogen oxides combining with moisture in the  

atmosphere 

air pollution  contamination of air by harmful substances 

particulate matter mixture of dust, acids, and other chemicals that can be harmful to health 

photochemical smog  interaction between sunlight and chemicals in the air 

 

A. Sources of Air Pollution 

1. Air pollution is the contamination of air by harmful substances including smoke 

and other gases. 

a. Air pollution harms animals and humans by weakening the immune system and 

causing disease. 

b. Air pollution damages plants, including crops, and can reduce food 

production. 

2. Point-source pollution is pollution that comes from an identifiable source. A 

natural source of this pollution is a(n) volcano. 
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3. Nonpoint-source pollution is pollution that comes from a widespread area. A 

natural source of this pollution is anaerobic bacteria. 

B. Causes and Effects of Air Pollution 

1. Acid precipitation forms when sulfur dioxide and nitrogen oxides combine with 

moisture in the atmosphere and create precipitation that has a pH lower than that of 

normal rain water.. 

a. Acid precipitation falling in lakes and rivers can harm organisms living in the 

water. 

b. Acid precipitation can weather buildings that are made of stone. 

c. One of the most common sources of pollutants that cause acid rain is 

automobiles (or factories or power plants). 

2. Photochemical smog is air pollution that forms from the interaction between 

chemicals in the air and sunlight. 

a. Smog forms when nitrogen dioxide from gasoline exhaust mixes with sunlight. 

b. Ozone is the main gas in smog; at ground level, this gas can harm the tissues of 

plants and animals. 

C. Particulate Pollution 

1. Particulate matter is a mixture of dust, acids, and other chemicals that can be 

harmful to human health. 

2. The smallest particles are usually the most harmful because they can be inhaled 

and can cause asthma and bronchitis and lead to heart attacks. 

D. Movement of Air Pollution 

1. Wind can carry air pollution from one place to another.  

2. A(n) temperature inversion can trap pollution in a valley for a number of days.  

E. Maintaining Healthful Air Quality 

1. The Clean Air Act of 1970 allows the U.S. government to set limits on levels of 

harmful pollutants, including carbon monoxide, lead, nitrogen oxides, ozone, 

particulate matter, and sulfur dioxide. 

2. Officials monitor air pollution levels in all major U.S. cities. When pollution levels 

become high, they issue health warnings and recommend that people limit certain 

activities, such as exercising outside and driving. 

F. Air Quality Trends 

1. Because of the Clean Air Act, levels of most air pollutants have decreased greatly in 

the past four decades. 

2. The level of ground-level ozone has increased mainly because of the increased 

number of automobiles. 

3. Indoor air pollution can be 50 times stronger than outdoor air pollution. 

a. Sources of indoor air pollution include tobacco smoke, cleaning products, and 

some carpets and upholstery. 

b. The gas radon, which escapes from some soil, enters buildings through cracks in 

foundations. 

 


