Regents Earth Science

Chapter 28 - Atmospheric Pressure and Winds

I.  Air Pressure


A.  Definition - the weight of the atmosphere pre unit area.  



1.  At earth’s surface it is ~ 1kg/cm2


2.  It is directed equally in all directions


B.  Air pressure is measured with a barometer.



1.  Mercury barometers are an evacuated glass tube inverted 

     over a pool of mercury.  Air pressure forces the mercury up 

     the column and its height is measured.

2.  Aneroid barometers are thin metal cans with most of the air 

     pumped out of them.  The shape of the can changes as the 

     air pressure does, which moves a needle or pen on a chart.


C.  Units of pressure:



1.  The height of the mercury column can be measured in inches 

     or millimeters.

2.  Millibars are ~ 1/1000 of standard sea level atmospheric 

     pressure.  

3.  At sea level, pressure = 1013.2 mb = 29.92 inches Hg

4.  Reference Tables have a chart for easy conversions between 

     these 2 units.


D.  Air pressure changes as the temperature does.



1.  Warmer air is less dense, rises, so the pressure decreases.



2.  Colder air is more dense, sinks, and the pressure increases.


E.  If the air around an area has a progressively increasing pressure 

  
     toward a central area, the area is called a high-pressure area.


F.  If the air around an area has a progressively decreasing pressure 

     toward a central area, the area is called a low-pressure area.

G.  A measurement of the change in air pressure over a distance is 

     called a pressure gradient.  If this gradient is large, air will move 

     faster to try to equalize the pressure difference.  This makes the 

     wind blow harder.

II.  Winds


A.  Winds blow from areas of higher pressure to areas of lower 

     pressure.

B.  The size of the pressure gradient dictates the force of the wind.

C.  Sea breezes form during the day when warm air over the land 

     rises, creating a lower pressure.  Cooler air over the sea moves 

     toward the low-pressure, causing a sea breeze.

D.  The opposite occurs at night.  The sea is warmer than the land, 

      causing the wind to blow from the land to the sea.  This is a land-

      breeze.

E.  The Coriolis effect from the Earth’s rotation on its axis affects 

     the winds as well.  All winds in the Northern Hemisphere are bent 

     to the right and all winds in the Southern Hemisphere are bent to 

     the left.

F.  Measuring the wind:


1.  Wind direction in measured with a wind vane.


2.  Winds speed is measured with an anemometer.  

III.  Wind Belts of the Earth


A.  The rotation of the Earth creates belts of winds on the Earth’s 

     surface.

B.  This creates convection cells of air moving between latitudes that 

     we call Hadley Cells.  Note the diagrams on pgs. 532-533 in the 

     book.


1.  Where winds from 2 adjacent belts meet, the air rises and 

     rains develop.

2.  Where winds diverge, the air is sinking so it is very dry.

