Weather & Water Cycle
Study Guide

· Atmosphere – the blanket of gases surrounding the Earth

· Earth’s atmosphere is composed of 78% Nitrogen, 21% Oxygen and 1% Other Gases

· Air temperatures changes at different altitudes based on the way gases absorb solar energy

· Earth’s atmosphere is divided into layers based on these changing temperatures

· The ozone is a layer of the Earth’s atmosphere that protects us from harmful ultraviolet radiation from the sun

· We live in and all of our weather occurs in the layer closest to the Earth called the troposphere
· Air pressure is greatest at Earth’s surface due to gravity pulling air molecules down

· Air pressure decreases as altitude increases

· Heat Transfer
· Radiation – energy transferred as electromagnetic waves

· Example:  Sunlight, warmth felt by standing under heat lamps
· Convection – energy transferred by circulation of a liquid or gas

· Example:  Convection currents (warm air rising and cool air sinking)
· Conduction – energy transferred as heat through a material

· Example:  Picking up a hot cup and feeling heat

· Wind is the movement of air caused by differences in air pressure

· These differences in air pressure are caused by uneven heating of the Earth’s surface by the Sun.

· Differences in air pressure occur around Earth because warm air rises at the Equator and cold air sinks at the poles due to unequal heating of the planet creates global winds
· Coriolis effect causes winds traveling north to appear to curve to the east and winds traveling south to appear to curve to the west in the Northern Hemisphere

· Local winds such as mountain & valley breezes and land & sea breezes are caused by differences in temperature and elevation on a local scale
· We live at about 42 degrees north latitude where the global winds blow from west to east and are called westerlies
· Narrow bands of high speed, high altitude winds are called jet streams
· Greenhouse Effect – the process by which gases in the atmosphere absorb thermal energy and radiate it back to Earth

· Global Warming – global temperatures are rising bit by bit

· May be caused by increasing greenhouse gases
· Radiation Balance – when the amount of energy received from the sun and the amount of energy returned to space are about equal

· Water Cycle
· The continual movement of water through the air across the Earth’s surface and beneath the surface of the Earth powered by the sun

· Evaporation is when liquid water becomes a gas (vapor)

· Condensation is when water vapor cools and changed to a liquid (forming clouds)

· Precipitation is when liquid or solid water falls through the atmosphere
· Infiltration is when water soaks into the ground becoming ground water
· When water flows downhill along the surface it is called runoff
· Air masses
· Large areas of air that are characterized by their temperature and moisture content.
· Air that comes from over the oceans is generally moist and is referred to as maritime
· Air that comes from over the land is generally dry and is referred to as continental
· Air that comes from over the poles is generally cold and is referred to as polar
· Air that comes from over the equator is generally warm and is referred to as tropical
· The four types of air masses are mT, cT, mP, and cT.
· Fronts
· Cold fronts form when cooler air moves in and forces warm air upward.  The generally cause cloud formation and precipitation and sometimes severe weather.

· Warm fronts form when warmer air moves in and over the cold air and slowly replaces it.  This generally causes cloud formation and precipitation but not severe weather.
