Chapter 16 ES
C16S1 ‘Energy in Earth’s Atmosphere’
I. Energy From the Sun
a. Nearly all the Earth’ s energy in the atmosphere comes from the sun
b. Energy travels to the Earth as electromagnetic waves
c. Energy that moves through the vacuum of space
Classified by the wavelength
Radiation- transfer of energy by waves
Most of the energy from the sun travels as visible light and infrared waves
d. Visible light is the colors of the rainbow
e. Non-visible forms of radiation are infrared and UV radiation
II. Energy in the Atmosphere
a. Three things can happen to the sun’s radiation as it travels to Earth
Absorbed by the atmosphere
Reflected back into space by our atmosphere
Reaches the Earth’s surface
b. Dust and gases in the atmosphere reflect some the radiation- scattering
III. Energy at Earth’s Surface
a. ½ of the energy reaching the Earth’s surface is absorbed by land and water surfaces
b. The other half tries to get back into space
Most is absorbed by the particles of the air (water vapor, CO2, methane and other gases)
These gases form a blanket around the Earth- greenhouse effect
C16S2 ‘Heat Transfer’
I. Thermal Energy and Temperature
a. The faster particles move, the more energy they contain
b. Temperature is the average amount of energy of motion for each particle within the substance
c. Thermal energy has to do with the total energy of motion of all the particle
i. Temperature is measured using a thermometer
ii. Temperature is measured in units called degrees
1. Fahrenheit- boiling at 212 degrees, freezing at 32 degrees
2. Celsius- boiling at 100 degrees, freezing at 0 degrees
II. How Heat is Transferred
a. Heat is transferred from hotter objects to colder objects
b. Radiation
i. Transfer of heat through waves
ii. Ex. Sun heats your skin, you cannot see the radiation but you can feel  the heat
c. Conduction
i. When heat moves from one item to another by direct contact
ii. Ex. Touch a hot stove with your hand
iii. Conduction works well between 2 solids, but not between liquids and gases
d. Convection
i. Heat transfer that only occurs in liquids and gases
ii. As particles move, they take their energy with them
e. Heating in the troposphere
i. During the day, the sun heats up the land which in turn heats up the air
1. The warm air, being less dense, rises
2. As the warm air rises, it beings to cool
ii. The rising and falling air creates a current called a convection current

C16S3 ‘Winds’
I. What is Wind? (Caused by air moving from an area of high pressure to an area of low pressure)
a. Measuring the Wind
i. Described by their direction and speed
ii. Wind vane is used for finding out the direction, and anemometer  is used for speed
b. Wind-Chill Factor- Increased cooling caused by the wind
II. Local Winds
a. Winds that blow over a short distance
i. Sea breezes
1. Happens during the day
2. Wind blows from the sea inland
ii. Land breeze
1. Happens during the night
2. Wind blows from the land out to sea
III. Global Winds- winds that blow from the same direction over a long distance
a. Global convection currents
i. Caused by temperature differences from the equators to the poles
b. The Coriolis Effect
i. Cause by the rotation of the Earth
ii. The rotation of the Earth cause the winds to bend
iii. In the north, winds turn to the right
iv. In the south, winds turn to the left
IV. Global Wind Belts
a. There are three wind belts in the northern  hemisphere and three in the southern hemisphere
b. These global winds are created by the uneven heating and the Coriolis Effect
c. Doldrums
i. Found near the equator
ii. There is little to no wind in this area of the Earth
d. Horse Latitudes
i. Latitudes- distance north and south of the equator
ii. Calm  air divides the different global wind belts at 30 degrees north and south
e. Trade Winds
i. Winds that blow from the northeast in the northern hemisphere and southeast in the southern hemisphere
ii. Sailors used these winds to navigate in the ocean
iii. They are cause by the surface winds blowing toward the equator and the Corilosis Effect
f. Prevailing Westerlies
i. Caused by wind blowing toward the poles and turning them east due to the Corilosis Effect
ii. Brought sailors home from the ‘New World’
g. Polar Easterlies
i. Caused by the cold sink air by the poles and the Coriolsis Effect
ii. Start at about 60 degrees north and south latitude
h. Jet Stream
i. Found at 10 km above the Earth’s Surface
ii. They blow from west to east at 200 to 400 km per hour
C16S3 ‘Water in the Atmosphere’
· Water cycle- the movement of water between the Earth’s surface and the atmosphere
· Evaporation- process where water escapes back into the air
I. Humidity – the amount of water in the air
a. How much water the air can hold depends temperature
b. Warm air can hold more water than warm air
c. Relative humidity
i. The amount of water the air can hold at a given temperature
ii. Air that is 50% full at 90 degrees is holding more water than air hold 50% at 50 degrees
d. Measuring Relative Humidity
i. Relative humidity is measured with a psychrometer
ii. 2 Thermometers are used, one with a ‘dry’ bulb, and one with a ‘wet’ bulb
II. How Clouds Form
a. Clouds form from millions of tiny water droplets coming together through the process of condensation (water changing from a gas to a liquid)
b. The Role of Cooling
i. The temperature that condensation takes place is known as the dew point
ii. If the dew point temperature is above freezing, a water droplet will form, but if it form below freezing, an ice crystal will form
c. The Role of Particles
i. Condensation can only happen around a particle (dust, salt, or smoke)
ii. You need 3 things for cloud formation
1. Rising moist air
2. Condensation nuclei
3. Moist air cooling to dew point
III. Types of Clouds
a. Cirrus Clouds
i. Wispy, feather clouds
ii. Look to be curly
iii. Made up of mostly ice crystals 
iv. Signals approaching weather system
b. Cumulus Clouds
i. Puffy clouds, looks like cotton
ii. The indicate fair weather unless they are dark in color
c. Stratus Clouds
i. Flat layered clouds, that look like sheets
ii. They usually cover most of the sky
d. Fog
i. Clouds the form near the ground
ii. Common near bodies of water
C16S5 ‘Precipitatiaon’
· Water in the form of rain, sleet, snow or hail which falls back to the ground
I. Types of Precipitation
a. Rain- most common kind of precipitation
b. Sleet- raindrops that have fallen through air below freezing turning them to ice
c. Freezing Rain- rain that falls through the air but does not freeze until it hits the ground
d. Snow- when water droplets turn into ice crystals called snowflakes
e. Hail- pellets of round ice
i. Updrafts carry a water droplet many times through the sky creating a hailstone
ii. Hail will continue to grow larger until it is heavy enough to fall to the ground
f. Modifying Precipitation
i. During dry seasons (droughts) cloud seeding is sometimes done to produce rain
ii. ‘seeds’ are made with dry ice and silver iodide
II. Measuring Precipitation
a. Rain gauges
b. Meter sticks
	
