State of the Atmosphere

OBJECTIVES:

5. Explain the affect of temperature, air pressure, wind, and humidity on the atmosphere.
6. Describe how clouds form and how they are classified.

7. Describe the water cycle.

VOCABULARY:

Air pressure



Wind



Humidity



Relative Humidity


Saturated


Dew Point

Stratus Clouds



Cumulus Clouds

Cirrus Clouds

Nimbus Clouds
The temperature on a mountaintop is cooler than at lower elevations because the temperature of the lower atmosphere decreases with increasing distance from its heat source – Earth’s surface.  Air masses moving upward through the atmosphere experience a drop in temperature of about 10oC for every 1000 m increase in altitude.    
Gases in the atmosphere have mass and are pulled toward the Earth by gravity.  The weight of the gases at the top of the atmosphere presses down on the air below, compressing the molecules and increasing the density of the air.  This is called air pressure.  Close to Earth, air is more dense because there are a lot of molecules above pushing down.  This dense air exerts more force than the less dense air at top of the atmosphere because there are fewer molecules pushing down.  This means that there is more pressure near the bottom of the atmosphere because of the greater mass of the atmosphere above it.  Force exerted on an area is known as pressure.   

Cool air, being more dense, sinks and forces warm, less-dense air upward.  In the lower atmosphere, air generally moves from areas of high density to areas of low density.  The air moves in response to density imbalances created by the unequal heating and cooling of Earth’s surface. Wind is caused by the uneven heating of Earth and the atmosphere.  This uneven heating causes temperature differences that create areas of pressure differences in the atmosphere.  Air moving from areas of high pressure to areas of low pressure creates a general circulation of air around Earth.  Wind is the movement of air from an area of high pressure (cold) into an area of low pressure (warm).    

1-4% of our atmosphere is made up of water.  Water vapor molecules fit into spaces between the molecules that make up the air.  The amount of water vapor held in the air is called humidity, and this amount depends on the temperature of the air.  At cooler temperatures, molecules in air move more slowly.  This slow movement in cool air allows water vapor molecules to join together (condense).  At warmers temperatures, air and water vapor molecules move too quickly to join together.  The higher energy of the molecules in warm air prevents condensation and allows more water molecules to remain as water vapor than in cool air.

Relative humidity is a measure of the amount of water vapor that air is holding compared to the amount it can hold at a specific temperature.  When air contains as much moisture as possible at a specific temperature, it is saturated.  If you hear a weather forecaster say the relative humidity is 50%, that means the air on that day contains 50% of the water needed for the air to be saturated.  Saturated air has a relative humidity of 100%.  Additional water vapor in saturated air will condense back to a liquid, or freeze, depending on the temperature.  The temperature at which air is saturated and condensation takes place is the dew point.  The dew point changes with the amount of moisture in the air.      

Clouds form as warm air is forced upward, expands, and cools.  This can be done in three ways:
· Warm air is pushed up in a convention current caused by solar radiation heating Earth’s surface.
· Warm, moist air is force to rise over a mountain where the air cools and water vapor condenses.
· Two air masses meet, where the cold, dense air forces the warm, lighter air to rise, causing the warm air to cool and water to condense.
As the air cools, the amount of water vapor needed for saturation decreases and the relative humidity increases.  When the relative humidity reaches 100%, the air is saturated.  Water vapor begins to condense in tiny drops around nuclei, small particles of dust, salt, and smoke in the atmosphere.  These drops of water are so small they become suspended in the air.  When millions of these drops collect, a cloud forms.

Clouds are classified mainly by shape and height.
· Stratus Clouds – layers or smooth, even sheets in the sky.  Form when layers of air cool below their dew point temperatures, usually at lower altitudes.  They are associated with both fair weather and precipitation; sometimes they form a dull, gray blanket that hangs low in the sky and brings drizzle.  
· Cumulus Clouds – puffy, white clouds, often with flat bases.  Form when air currents rise.  They are associated with both fair weather and thunderstorms.

· Cirrus Clouds – fibrous or curly.  High, thin, white, feathery clouds containing ice crystals.  They are associated with fair weather, but they may indicate approaching storms.

· Nimbus Clouds – dark clouds associated with precipitation.  They are so full of water that no sunlight penetrates them.

	Latin Root
	
	Translation

	cumulus 
stratus
cirrus
nimbus
	
	heap 
layer
curl of hair
rain


The sun provides the energy for the water cycle.  Radiation from the sun causes water to change to a gas, called water vapor, through a process called evaporation.  Water evaporates from lakes, streams, and oceans and rises into Earth’s atmosphere.  Once it is in the atmosphere, it cools, and changes back into a liquid, through a process called condensation.  When water vapor condenses, it forms clouds.  Clouds are made up of millions of tiny water droplets that collide and form larger drops.  When the drops grow so large that they can no longer sty suspended in the clouds, drops of water fall to the Earth in a process called precipitation.  The water then enters the cycle again when it is evaporated back into the Earth’s atmosphere.
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