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CLIMATE CHANGE  

Although climate change has occurred in the past the most recent climate change 

is occurring at an accelerated rate.  The most recent climate change has been occurring every 

since the beginning of the Industrial Revolution.  The primary problem involves the production 

of carbon dioxide.  Carbon dioxide gas is 42% higher in the earth’s atmosphere than before the 

beginning of the Industrial Revolution.  During the Industrial Revolution, coal was used as a 

fuel for the production of heat for the steel industry and other industries.  Coal is a hydro- 

carbon fuel consisting of hydrogen and carbon.  When a fuel burns it combines with oxygen.   

The hydrogen combines with oxygen to form water, and carbon combines with oxygen to form 

carbon dioxide.  Carbon dioxide is classified as a “greenhouse gas” capable of trapping heat 

given off by the earth and elevating the temperature of the earth.  A small amount of carbon 

dioxide is necessary to warm the earth; too much carbon dioxide in the atmosphere is capable 

of producing excessively high temperatures.   

 

What is the Greenhouse Effect? 

The greenhouse effect is the main heating process of the earth.  Without the greenhouse 

effect, the earth would be a giant snowball covered with ice and snow.  The greenhouse effect 

is responsible for 90% of the heating of the earth. 

Carbon dioxide gas, water vapor (gas) and water droplets in the form of clouds 

cause most of the greenhouse effect.  The sun’s radiation (visible light) is absorb- ed by the 

dark colored surfaces of the earth (e.g. cultivated soil and green meadows).   As the dark 

surface absorbs the sun’s visible radiation, the visible radiation is changed into infrared (heat) 

radiation.  The heat radiation is radiated into the atmosphere and would pass into space if 

carbon dioxide, water vapor and clouds were not in the earth’s atmosphere.  The water vapor, 

cloud droplets and carbon dioxide have the ability to absorb the infrared radiation given off by 

the earth and send part of it back to the earth.  If too much carbon dioxide enters 

the earth’s atmosphere, too much heat is sent back to the earth, and temperature 

rise begins to negatively affect plant life and animal life.  Carbon dioxide is a very 
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efficient gas shown by the extreme case of the planet Venus.   Venus has an atmosphere of 

90% carbon dioxide and is the hottest planet of the solar system, with a surface temperatures 

of 450 degrees Fahrenheit.   

 

The diagram shown  below is an illustration of the greenhouse effect.  Visible light 

from the sun is absorbed by dark surfaces of the earth.   The process of absorp- tion converts 

visible radiation into infrared radiation (heat).  The infrared radia- tion is given off by the earth 

into the atmosphere where carbon dioxide, water vapor and cloud droplets absorb the 

infrared radiation.   Part of the infrared 

radiation is returned to the earth. 

 

 

(Objectives) 

 a. Students will be able to identify the initial form of radiation given off  

                by the sun. 

 b. Students will be able to identify the process on the earth’s surface that 

          converts visible radiation into infrared radiation. 
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 c. Students will be able to explain why light colored surfaces of the earth 

     (eg. snow and ice) do not produce infrared radiation. 

 d. Student will be able to explain why the planet Venus is the hottest planet 

      of the solar system. 

 

Evidence of Climatic Heating 

Indications of climatic heating of the earth include: 

 1. The carbon dioxide level in the earth’s atmosphere has increased since  

      the beginning of the Industrial Revolution.  The Industrial Revolution  

      involved the manufacturing of steel and other products that required  

      a heat source.   The burning of coal was used as a common fuel and  

       is currently used as a source of heat.   Coal is a hydrocarbon fuel, and all 

      hydrocarbon fuels produce carbon dioxide.   Last year (2013) the United- 

      States burned over one billion tons of coal in various industries. 

 Objective:  Students will be able to explain why carbon dioxide levels have   

           increased since the beginning of the Industrial Revolution. 

 2. Loss of Arctic sea ice has been occurring year by year during the summer 

     months, exposing the sea water of the Arctic Ocean to direct sunlight. 

      Sea ice largely reflects visible radiation from the sun, and reflection of 

      radiation does not produce infrared (heat) radiation.   However, the  

      darker color of the exposed sea water has the ability to absorb some of                 

                 the visible radiation producing infrared radiation that is released into  

                 the atmosphere.   The absorption of visible radiation also raises the  

                 temperature of the sea water causing melting and thinning of the sea  

                  ice. 

  Objective: Students will be able to explain why sea ice produces much less 

           infrared radiation (heat) than exposed sea water.  

 3. Loss of glacial ice on a world -wide basis has also been occurring, and  

                most of the world’s glaciers are in retreat, becoming smaller due to the                          
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                melting of the ice.   Year by year the most glaciers have become shorter,  

                and some have simply melted away. 

  Objective: Students will be able to explain how the present-day glacier  

          indicate a heating of the earth. 

 4. Bleaching of reef corals seems to be a common occurrence on most 

      coral reefs of the world.   Coral has a symbiotic relationship with algae 

      giving the algae a place to live and the algae produce food for the  

      coral through photosynthesis.   If the water temperature around the  

                coral reef rises a few degrees, the algae will commonly leave the coral.     

                The white coral is seen, because the algae gave the coral its color.   

  Objective: Students will be able to explain how the “bleaching” of reef 

           corals indicates a rise of ocean temperatures. 

5. Loss of phytoplankton in the world’s oceans has been noted by  

    biologists.  Phytoplankton consists of several species of one-celled plants  

    that act as a source of food for many marine animals.   A rise in water  

    temperature appears to have stressed these plants causing a population  

    decrease.  

  

Objective:  Students will be able how a decrease in the population of 

                      phytoplankton indicates a rise in ocean temperatures. 

6. Longer forest fire seasons have been noted by scientists over several 

     years.   The forest fires are occurring earlier each year and last for a 

     longer period of time.   Higher temperatures are producing drier forest 

     conditions increasing the chances of forest fires. 

Objective:  Students will show how earlier and longer forest fire seasons 

                    support the theory of an increased heating of the earth. 

7. Permafrost is a condition found in the colder regions of the earth where 

    soils remain frozen throughout the year, with very little thawing during  

    summer months.    However, much of the permafrost has been thawing 

    to greater depth releasing methane gas from the buried vegetation. 
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    Methane gas has been shown to be approximately 33 times more  

     efficient than carbon dioxide in the absorption of infrared radiation. 

     Methane gas is a more efficient greenhouse gas adding to the problem 

     of excessive heating by the greenhouse effect. 

 Objective:  Students will be able to explain how permafrost is involved in 

             rising temperature of the earth. 

8. Climatologists have noted the expansion of deserts (e.g. Sahara Desert) 

     and semi-arid land increasing the area of land unsuitable for agriculture.         

     Rising temperatures of the earth increase the rates of water evaporation     

     and decrease available water for native plants and agricultural crops. 

Objective:  Students will be able to explain how the increasing size of  

                      deserts and semi-arid land support the evidence of an 

                      increased heating of the earth. 

 

Solutions to the Excessive Heating of the Earth 

Several suggestions have been made by scientists to counter the increased 

heating of the earth.    These suggestions include: 

a. Reducing the amount of carbon dioxide by burning less coal and switch- 

     to natural gas (methane).   Natural gas produces carbon dioxide when it 

     is burned, but not as much as the burning of coal.  Coal also contains 

     sulfur that leads to the development of acid rain.   In addition, the burn-  

     ing of coal produces a large amount of solid particulate matter such as  

     smoke which causes respiratory problems and lung cancer.   If coal were 

     no longer used as a fuel, several heating and health problems could be  

     eliminated. 

b. Scientists have been working on a procedure that would trap carbon- 

     dioxide, preventing the release of carbon dioxide into the atmosphere. 

     The captured carbon dioxide could be contained in underground rock. 

c. Another suggestion is to use more nuclear energy as a source of power. 

    Nuclear power produces very little carbon dioxide, but does have the 

    side effect of producing radioactive waste.   Radioactive wastes have to 
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    stored for long periods of time, and currently  the United States does not 

    have a permanent storage site for nuclear wastes. 

d. Solar and wind energy have become much more efficient and less expen-  

     sive.   These sources of power produce very little carbon dioxide and do    

     not have the problem of producing wastes that have to be stored. 

e. One other possibility would be to replace the hydrocarbon fuels with a  

     fuel that does not produce carbon dioxide.   Hydrogen  produces only 

     water when burned, and water is the source of hydrogen (H2O).   The 

     burning of hydrogen is very clean, not producing a carbon build up in 

     an engine, carbon dioxide or carbon monoxide.    A large amount of 

     research is currently occurring in an attempt to find less expensive 

     methods of producing hydrogen from water. 

 Objectives: 

  a. Students will be able to suggest alternate methods of producing energy 

       that include the use of hydrocarbon fuels. 

b. Students will be able to point out the advantages and disadvantages of 

     using nuclear energy. 

c. Students will be able to explain the advantage of using hydrogen as a 

    fuel and identify the source of hydrogen.  

       


