Chapter 2 – Weather Factors
I. Energy in the Atmosphere

A. Nearly all the energy in Earth’s atmosphere comes from the sun.

B. This energy travels in the form of electromagnetic waves.

C. Three types:

1. ultraviolet radiation (shorter wavelengths)

2. visible light (medium wavelengths)

3. infrared radiation (longer wavelengths)

D. What happens to this energy?

1. some is absorbed by the ozone layer

2. some is scattered
3. some is reflected and then trapped by the process called the greenhouse effect (after heating Earth’s surface)

E. The greenhouse effect is a natural process that keeps Earth’s atmosphere at a temperature that is comfortable for living things
1. human activities have increased the amount of carbon dioxide
2. this may be causing global warming
II. Heat Transfer

A. Thermal energy is the total energy of motion in the molecules of a substance

1. when heated, molecules move quickly
2. when cooler, molecules move slowly
B. Temperature is a measure of how hot or cold a substance is, and is measured with a thermometer
C. Heat is transferred three ways:

1. conduction (direct transfer when two things are touching)
2. convection (transfer of heat by movement of a fluid)
3.  radiation (transfer of heat by electromagnetic waves)
D. Heat transfer in the troposphere

1. Earth’s surface is warmed by conduction and radiation
2. convection causes most of the heating of the troposphere

a) air near the ground is heated, causing the molecules to move and bump into each other

b) they bounce apart, making air rise because it is less dense
c) this makes the cooler, denser air sink – causing convective currents

III. Winds

A. Definition: a wind is the horizontal movement of air from an area of high pressure to an area of low pressure

B. All winds are caused by differences in air pressure

C. Most differences in air pressure are caused by uneven heating of the atmosphere

1. air over Earth’s heated surface expands and becomes less dense (so its air pressure decreases)

2. nearby cooler air, being more dense, will have higher air pressure

3. the cooler air will flow under the warm air and cause it to rise  

D. Winds are described by their direction and speed

1. a wind vane shows you the direction a wind is coming from

2. an anemometer measures wind speed

3. a strong wind will make the temperature feel cooler (wind chill factor)
E. Local winds are winds that blow over short distances
1. if the land heats up faster than the water, a sea breeze occurs ( wind blows from water to land)

2. at night when the land cools more quickly than water, a land breeze occurs (wind blows from land to water)

F. Sea and land breezes over a large region that change direction with the seasons are called monsoons
IV. Water in the atmosphere

A. The water cycle refers to movement of water between Earth’s surface and the atmosphere

1. Water vapor enters the atmosphere through evaporation from oceans, lakes, & streams

2. Through condensation, clouds are formed

3. Rain and other forms of precipitation fall back to Earth

4. Surface runoff brings water back to oceans, lakes & streams

5. Diagram:

