Prentice Hall – Weather and Climate
Chapter 1 – The Atmosphere

Section 1: The Air Around You

Weather – the condition of the Earth’s atmosphere at a particular time and place.

Atmosphere – envelope of gases that surrounds the planet; very thin layer.
Composition of the Atmosphere – 

· Made up of a mixture of atoms and molecules of different kinds

· Made up of nitrogen, oxygen, carbon dioxide, water vapor, and other gases, as well as particles of liquids and solids.

· Nitrogen:

· Most abundant gas in the atmosphere -78%

· Oxygen:

· Plants and animals take oxygen directly from the air and use it to release energy from their food. 

· Ozone – a form of oxygen that has three oxygen atoms in each molecule instead of the usual two. 

· Carbon Dioxide:

· Essential to life; plants must have carbon dioxide to produce food; when the cells of plants and animals break down food to produce energy, they give off carbon dioxide as a waste produce.
· Water Vapor:

· Water in the form of gas; invisible

· Not the same thing as steam, which is made of up of tiny droplets of liquid water.

· Varies from place to place and from time to time.

· Clouds form when water vapor condenses out of the air to form tiny droplets of liquid water or crystals of ice.  If these droplets or crystals become heavy enough, they can fall as rain or snow.

· Particles:
· Also contains tiny solid and liquid particles of dust, smoke, salt, and other chemicals.  

Importance of the Atmosphere – 

· Makes conditions on Earth suitable for living things.

· Constantly changing, with gases moving in and out of living things, the land, and the water.

· Living things need warmth and liquid water – by trapping energy from the sun, the atmosphere keeps most of Earth’s surface warm enough to exist as a liquid. 

· Protects living things from dangerous radiation from the sun; also protects from being hit by meteoroids.
Section 2: Air Pressure

Properties of Air –

· Because air has mass, it also has other properties, including density and pressure.

· Density:
· Mass divided by volume

· Pressure:
· Pressure - Force pushing on an area or surface

· Air Pressure – the result of the weight of a column of air pushig down on an area.

· Can change from day to day – Average air pressure is 29.92 inches.  A drop of less than an inch can signal a major storm; a rise of less than an inch can signal fair weather.

Measuring Air Pressure – 

· Barometer – an instrument that is used to measure air pressure.

· Mercury barometers:
· Consists of glass tube open at the bottom end and partially filled with mercury.

· Aneroid barometers:
· “Without liquid”

· Airtight metal chamber that is sensitive to changes in the air pressure.

· Units of air pressure – National Weather Service maps indicate air pressure in millibars – one inch of mercury is approximately 33.87 millibars, so 30 inches of mercury is approximately equal to 1,016 millibars.

Altitude and the Properties of Air –

· Altitude (elevation) is the distance above sea level, the average level of the surface of the oceans.

· Air pressure decreases as altitude increases.  As air pressure decreases, so does density.

· Ex – stack of books: which has the greatest pressure?  The bottom one.  As you go up the stack, the pressure decreases.
· Altitude also affects density – air is less dense at high attitude, there are fewer oxygen molecules to breathe in; so you become short of breathe easier at higher altitudes.

Section 3: Layers of the Atmosphere

Scientists divide the Earth’s atmosphere into four main layers classified according to the temperature.  
The Troposphere –

· Tropo = “turning” or “changing”

· The layer of the atmosphere in which Earth’s weather occurs.  We live here.

· Conditions in the troposphere are more variable than in the other layers.

· As altitude increases in the troposphere, the temperature decreases.  

The Stratosphere –

· Extends from the top of the troposphere to about 50 km above Earth’s surface.

· Strato = “layer” or “spread out”

· Second layer of the atmosphere and contains the ozone layer.  Ozone layer protects Earth’s living things from dangerous ultraviolet radiation from the sun.

The Mesosphere –

· Meso = “middle”

· The layer of the atmosphere that protects Earth’s surface from being hit by meteoroids.  

· Temperatures approach -90 degrees Celsius.

The Thermosphere – 

· Outermost layer of Earth’s atmosphere.

· Has no definite outer limit, but blends gradually with outer space.

· Thermo = “heat”; it can be up to 1,800 degrees Celsius b/c sunlight strikes the thermosphere first.

· Divided into two layers:

· Ionosphere – radio waves bounce off ions in the ionosphere back to Earth’s surface.

· Brilliant light displays – Northern Lights

· Exosphere – “Exo” = outer

Section 4: Air Quality

Pollutants – harmful substances in the air, water, or soil.  

Sources of pollution – 

· Some air pollution occurs naturally.  But many are the result of human activities.

· Natural Sources:

· Forest fires, soil erosion, dust storms, volcanoes

· Human Activities:

· Farming and construction can send soil and dust into the air

· Most air pollution is the result of burning fossil fuels, such as coal, oil, gasoline, and diesel fuel.  
· Almost half of this pollution comes from cars and other motor vehicles.  Factories and power plants that burn coal and oil also release pollution.  
· As fossil fuels burn, some hydrocarbons do not burn completely and escape into the air.  Burning fossil fuels produces a variety of pollutants, including carbon monoxide, nitrogen oxides, and sulfur oxides.

Smog and Acid Rain – 

· High levels of air pollution decrease the quality of the air.

· The burning of fossil fuels can cause smog and acid rain.

· London Type Smog:
· Over 100 years ago, the city of London burned coal in factories and most houses were heated by coal.   This caused dark and dirty air.

· Photochemical Smog:

· Brown haze that develops in sunny cities.

· “Photo” = light

· Formed by the action of sunlight on pollutants such as hydrocarbons and nitrogen oxides.  These chemicals react to form a brownish mixture of ozone and other pollutants.

· Acid Rain:

· Formed by the burning of coal that contains a lot of sulfur produces sulfur oxides, substances composed of oxygen and sulfur.  Forms when nitrogen oxides and sulfur oxides combine with water in the air to form nitric acid and sulfuric acid  

· Sometimes even strong enough to damage buildings and statues.  Harms lakes and ponds; can make water so acidic that plants, amphibians, fish, and insects can no longer survive in it.

Improving Air Quality – 

· Environmental Protection Agency (EPA) monitors air pollutants in the US.  
