Meteorology Reference Booklet

Grade 6

Mr. Nowak

Meteorology- The scientific study of the atmosphere and of atmospheric 

             conditions, especially as they relate to weather and 

  
             weather forecasting.
Atmosphere- A mixture of gases that surrounds a planet or a moon.
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Composition (make-up) of the Earth’s atmosphere

*The 2 main gases located in the Earth’s atmosphere are Nitrogen and Oxygen.      *These 2 gases make-up 99% of the air we breathe.
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LAYERS OF THE ATMOSPHERE



The Earth’s Atmosphere is divided into 5 main layers.  
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    Atmospheric Pressure 
Air Pressure-  The measure of force (push or pull) of air molecules on an object.

The Earth’s atmosphere is held around the planet by Gravity.  Gravity pulls everything including gasses toward the center of the Earth giving them weight.

Air pressure is all these little air molecules pushing on you.  The closer you are to the surface (sea level), the greater amount of air molecules and the greater the pressure.  The higher up you are (mountain top), the less air molecules and the lower the pressure.
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· As altitude (height above the Earth’s surface) Increases, air pressure decreases.

WHY??? The less air molecules pushing on you the lower the pressure.

Instrument used to measure Air Pressure
Barometer-  BARO = pressure   METER = measure    

· 2 types of barometers
1. Mercury Barometer- Invented in 1643 by Evangelista Torricelli
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Has a long glass tube filled with mercury and placed, open end down into a dish of mercury.  The more the air pushes down on the mercury in the dish, the more the mercury in the tube will rise.  Air pressure will increase.
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2. Aneroid Barometer- (no liquid) A flat metal box with a flexible top 



and bottom is used.  All the air is sucked out of the box (creating a vacuum chamber).  The higher the air pressure is, the more the box is squeezed together.  The pointer on the meter moves depending on how much the box is squeezed.
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 Labels for barometric pressure

1. 1 atm =  Average pressure of the Earth’s atmosphere at   
               
sea level.  1013.2 millibars or 29.92 inches
2. 1 torr =  The pressure needed to push a column of mercury 
    
up 1mm in a tube. * Named for Torricelli
Millibar = mb (metric system) number starting in 9 or 10
Inches = in (U.S. system) number in the 20’s
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Change in air pressure
· Sudden change in air pressure can make your ears “pop”.  This “popping” happens when you move up or down.  Air pressure outside your ear changes, while the inside of your ear stays the same.  Your ears “pop” when the outside and inside pressure suddenly becomes equal.
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Figure 4.12 (a) During ascent, the ear drum bulges outward as air pressure in the outer ear de-
clines while the pressure in the middle ear stays the same. (b) During descent, the ear drum bulges
inward as air pressure in the outer ear increases while pressure in the middle ear remains the same.
(c) Opening of the eustachian tube equalizes the pressure in the middle and outer ear and the ear
drum flattens with a popping sound. [After Jack Williams, USA Today: The Weather Book. Copyright
1992 Vintage Books, New York, New York.]




This can happen in an airplane, elevator, or driving in a car.

Atmospheric Temperatures


Heating of the atmosphere
· The Earth receives energy from the sun by radiation.
     Radiation – The transfer of energy as electromagnetic waves.
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The sun releases a HUGE amount of energy.  The Earth only receives only about two-billionths of this energy. (2/1,000,000,000 or 0.000000002)
The radiation absorbed by the land, water, and atmosphere is changed into thermal (heat) energy.
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20% is reflected by clouds and air. 
51% is absorbed by the Earth’s 

        
        surface.


4% is reflected by the Earth’s surface.
19% is absorbed by the Atmosphere 
        
        and clouds.
Conduction- The transfer (giving) of thermal (heat) energy from one thing to

                      another by contact (touching).
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Thermal (heat) always moves from warm to cold areas.
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That is why the snow melts in your hand or your hands and feet get warm by the fire.
Convection- The transfer of thermal energy by the circulation (movement) of a 

                     liquid or gas.
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This circular movement of air is called a convection current.
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           Temperature readings on a map – When  temperatures are placed  on a 




weather map, they are shown by using 



lines called isotherms.

Iso = separate

therms = temperature or heat (thermal)

EXAMPLE OF ISOTHERM MAPS
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          The Greenhouse Effect- The gases that are absorbed by the Earth’s 

                           surface is re-radiated back to the Earth’s 

atmosphere.  The gases in the atmosphere such as carbon 
dioxide and water vapor can stop this energy from escaping into 
space by radiating it back to Earth.
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Exosphere


The final layer where the atmosphere blends into space.





Thermosphere





This layer is where the space shuttle orbits and International      Space Station is located. 


Temperatures increase as you increase your altitude. 


It has high temperature but does not feel hot. (because the particles are so spread out they hardly ever touch each other)


Ionosphere- is located in the upper part of the Mesosphere and lower part of the Thermosphere. The Ionosphere absorbs (soaks up) harmful solar energy.  X-rays and Gamma rays are absorbed and turned into electrically charged particles called IONS. Sometimes these ions radiate light called Aurora’s.  


Aurora borealis – Northern Lights


Aurora australis – Southern Lights





The Ionosphere also reflects (bounces back) A.M. radio waves only back to Earth. Not F.M.








Mesosphere


It is the coldest layer of the atmosphere. 


Meteors burn up here.


Temperatures decrease as you increase in altitude.





Stratosphere


The air is very thin and has little moisture.


Temperatures increase as you increase in altitude.


Ozone Layer is located here.  Ozone has 3 oxygen atoms and absorbs harmful Ultra violet (UV) radiation. 


The Jet Stream is located here. Belt of High speed winds.





Troposphere


This is where almost all weather, life, clouds, water vapor are located. It is where we live.


Densest layer of the atmosphere. 90% of the atmosphere’s total mass is located here.  


Temperatures decrease as you increase in altitude.





DEFINITION


**Altitude- The height of an object above the Earth’s surface.





This is how air pressure is drawn on a weather map.  








The lines are called isobars.





iso= separate


bars = air pressure





The � represents the center of a low pressure system.





�





As air is heated it becomes less dense and rises.





Cool air is more dense and sinks. As cool air sinks it pushes the warm air up.





When the warm air cools it begins to cool again and starts over.





The glass in the greenhouse, act like the layers of gases in the atmosphere. The glass lets solar energy in but does not let it all escape.  It  reflects it back into the greenhouse. 





�








The gases in the atmosphere such as carbon dioxide and water vapor can stop this energy from escaping into space by radiating (bouncing) it back to Earth.








This is similar to how a blanket keeps you warm at night.  It stops air from escaping (traps) it close to you and radiates (bounces) it back to you keeping you warm.








