Weather and Movement of Air
OBJECTIVES:

8. Compare and contrast weather and climate.
9. Analyze how imbalances in the heating of Earth’s surface create weather.
10. Describe how and where air masses form.
11. Describe how the rotation of the Earth affects the movement of air.

12. Compare and contrast wind systems.

13. Identify the various types of fronts and pressure systems.

VOCABULARY:

Meteorology


Weather

Climate

Air Mass

Coriolis Effect


Doldrums

Trade Winds
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Polar Easterlies
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Warm Front


Cold Front

Stationary Front



Occluded Front
Important factors determining the state of the atmosphere are air pressure, wind, temperature, and the amount of moisture in the air.  Meteorology is the study of atmospheric phenomena.  Weather refers to the present state of the atmosphere and describes current conditions.  When we speak of weather, we are referring mainly to short-term variations in the atmosphere.  These variations can take place over minutes, hours, days, weeks, or even months.  Long-term variations in weather for a particular area make up the climate of that area.  Climate is usually averaged over he course of 30 years or more.    

Temperature differences at Earth’s surface are caused by Earth’s tilt in its orbit around the sun and by Earth’s curved surface.  At the equator, the sun’s rays hit directly and spread over a small area, so they are concentrated.  At the poles, the suns’ rays strike at a low angel and spread out over a greater area.  
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The warm, low density air is pushed upwards by the cool, dense air as it moves in to an area.  This is sometimes how wind is formed.  

An air mass is a large body of air that has the same properties as the surface over which it develops.  For example, an air mass that develops over land is dry compared with one that develops over water.  Also, an air mass that develops in the tropics is warmer than one that develops at a higher latitude.  When you witness a change in the weather from one day to the next, it is due to the movement of air masses.

The rotation of the Earth creates the Coriolis effect.  The Coriolis effect deflects all free-moving objects such as air and water to the right north of the equator and left to the south of the equator.  It causes air moving south in the northern hemisphere to turn westward.  So to someone at the equator, south-bound air appears to move to the west as the Earth turns east.  
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The flow of air caused by differences in heating and by the Coriolis effect creates distinct wind patterns on Earth’s surface.  Not only do these wind systems influence the weather, but they also determine when and where ships and planes travel most efficiently.
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Doldrums – the windless zone at the equator.  The air seems motionless, but it is actually rising straight up because of its temperature. 

Trade winds – blow to the southwest in the northern hemisphere (0o to 30o north) and to the northwest in the southern hemisphere (0o to 30o south).  Called the trade winds because these winds help to carry the Europeans to the Americas who were trading goods.
Prevailing westerlies – found between 30o and 60o latitude north and south of the equator.  They blow in the opposite direction from the trade winds.  In the northern hemisphere, the prevailing westerlies blow from the southwest to the northeast.  In the southern hemisphere, the prevailing westerlies blow from the northwest to the southeast.  They were used by sailors to go from the Americas to Europe.
Polar easterlies – blow from the northeast to the southwest near the North Pole and from the southeast to the northwest near the South Pole.
Jet streams – narrow belts of strong winds near the top of the troposphere.  There are two jet streams in each hemisphere that blow from west to east at the northern and southern boundaries of the prevailing westerlies.  These streams of air resemble fast-moving, winding rivers that can travel between 97 to 185 km/h.  Their positions in latitude and altitude change from day to day and season to season.   
[image: image4.png]Polar Front

/

f f

g Intertropical Convargence Zone. Gikiiagn)
i it
! §
‘x /

Polar Front

Subtropical
| Jet Stream




Variation in atmospheric pressure affects the weather.  Areas of high pressure at Earth’s surface are regions of descending air.  The sinking motion in high pressure air masses makes it difficult for air to rise and clouds to form.  That’s why high pressure usually means good weather.  Areas of low pressure usually have cloudy weather.

In between areas of high pressure will be areas of lower pressure.  Low pressure systems form along the boundaries of air masses.  The boundary between two different air masses is called a front.  Storms and precipitation occur at these fronts.

At a front, air at the surface moves from the high pressure systems into the low pressure systems.  As the air converges into the low pressure area, it flows under the less dense, warm air, forcing it upward.  As the air in a low pressure system rises, it cools.  At a certain elevation, the air reaches its dew point, and the water vapor in it condenses, forming clouds.

At fronts where two air masses with different characteristics meet, the air does not mix, but instead, the cold air mass moves under the warm air.  The warm air rises and winds begin.  As surface winds blow from a high pressure area into a low pressure area, the Coriolis effect turns the winds and makes them circulate counterclockwise around the low pressure area.

Most changes in weather occur at one of four types of fronts:

Warm Front – A transition zone from cold air to warm air.  Warm air advancing into, riding up on, and replacing cold air, not lifting or pushing the cold air mass.  The warm air mass moves faster than the cold one.  The front is a shallow grade because the warm air mass rides up onto the cold one.  The warm air mass determines the weather.  Lifting is not usually violent, so the clouds are usually stratus at lower levels, or cirrus at higher levels.  Precipitation occurs over a large area.

Cold Front – A transition zone from warm air to cold air.  Cold air mass runs into warm one, producing a steep frontal surface because the cold air is heavy and stays close to the ground, but the warm air mass is already on the ground when they collide.  So the warm air is forced high into the atmosphere.  The cold air mass determines the weather.  Cumulus clouds form, causing violent storms over a small area.  Cold fronts often move at twice the speed of warm fronts.

Stationary Front – A front where there is temperature discontinuity, without advancing or retreating.  One front caused the other to stop moving.  Weather similar to weak warm front where there is light wind and precipitation over a large area.  Weather changes when movement develops.

Occluded Front – When a cold front overtakes a warm front.  A cold front air catches up to and lifts the warm front air mass completely off the surface, squeezing the warm air mass between two cold masses.  Strong winds and heavy precipitation occur.
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Convection currents over areas where the land meets the sea cause sea breezes and land breezes.  Sea breezes are created during the day because solar radiation warms the land more than the water.  Air over the land is heated by conduction.  This heated air becomes less dense and is forced upward by the cooler, denser air moving inland form the ocean.  A convection current results.  
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At night, the land cools much more rapidly than the ocean water.  Air over land becomes cooler, and denser, than the air over the water.  The cool, dense air from the land moves out over the water, pushing the warm air over the water upward.  Movements of air towards the water are called land breezes.        
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