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Greenhouse Effect
When the Study of the Greenhouse Effect Began
The concern of the greenhouse effect and global warming is basically new to most people.  Scientists have actually been studying the fact of the greenhouse effect since the 1800’s and the beginning of the Industrial Revolution.  There were several men who were responsible for the discoveries which lead to the initial studies of the atmosphere, the gases in it, and the affect that it has on our planet.
· Jean Baptiste Joseph Fourier, a French mathematician and physicist studied how heat conducted through material.  He was the first person that compared our atmosphere to that of a glass container.
[image: http://www.uh.edu/engines/jjfourier.jpg]
· John Tyndall, a British physicist, was the first scientist who studied radiant heat through gases.  He discovered that nitrogen and oxygen – the main components in our atmosphere – were not effective in absorbing heat.  His study titled “On Radiation through the Earth’s Atmosphere” published in 1863 detailed his observations on the absorption of heat by water vapor and carbon dioxide.
[image: http://www.rootsweb.ancestry.com/~irlcar2/John_Tyndall_1.jpg]
· Dr. Svante August Arrhenius, a Swedish chemist and Noble prizewinner, was responsible for advancing the understanding of the greenhouse effect.  He was responsible for the discovery of the temperature increase calculation of up to 11°F due to carbon dioxide.  Even though his study was conducted in 1896 his information was ignored for over 50 years.
[image: http://www.nobelprize.org/nobel_prizes/chemistry/laureates/1903/arrhenius_postcard.jpg]




Dr. Svante August Arrhenius’ prediction in 1957 regarding the warming of our atmosphere was confirmed.  Researchers noticed the carbon dioxide concentrations at the Hawaiian Volcano Mauna Loa were rising. 
[image: http://theextinctionprotocol.files.wordpress.com/2013/06/popo.jpg?w=640]
In 1957 carbon dioxide concentrations were recorded at 315 molecules of gas per million molecules (abbreviated ppm – parts per million).  It was noticed during their research that the concentration levels were rising each year in 1970 – 323 ppm, 1980 - 335 ppm, and by 1988 - 350 ppm.  When these numbers were analyzed it was noticed that there was a rise of 8% in carbon dioxide concentrations over 31 years.

With this confirmation in the rising concentrations of carbon dioxide, the interest in the build-up of greenhouse gases and their effect on our environment grew.

With the interest in global warming and the greenhouse effect growing, scientists worldwide keep an eye on the concentrations of greenhouse gases in the atmosphere.  Atmosphere samples are gathered and analyzed and the levels of greenhouse gases are sent to other researchers.  Scientists utilized this information in order to create models and scenarios how the Earth’s climate could change over the next 50 – 75 years.  The sources of greenhouse emissions are automobiles, factories and power plants.


















Name_________________________________________________________Period ________
Greenhouse Effect Lab
	QUESTION/PURPOSE:                                                    Manipulated Variable (MV)           Responding Variable(RV)



How does the enclosure of an atmosphere affect temperature?

	HYPOTHESIS (IF, THEN, BECAUSE) :                         Manipulated Variable (MV)            Scientific Reason (WHY)
                                                                                                                                                                      Responding Variable (RV)






	Manipulated Variable      Units





	Responding Variable         Units
	Controlled Variable(s)       Units


1.

2.

	PROCEDURES:                                       Manipulated Variable (MV)
                                                                                                                      Responding Variable (RV)
                                                                                                               Controlled Variable(s)
                                                                                                                     
                                                                                   
                                                                                                              
1. Set up your lamp so that the bulb is 30 cm above the table.
2. Cover the bottom of each box with about 5 cm of soil.
3. Lay a thermometer on the surface of the soil in each box.
4. Cover the opening of one box with a single layer of plastic wrap.  Leave the other box uncovered.
5. Take the readings from both thermometers and record them in the Beginning Temperature on the data table.
6. Place both boxes side by side under the lamp.  Be sure that the thermometers are evenly spaced, so that neither is closer to the lamp than the other.
7. Turn on the lamp.
8. Start timer.
9. Without touching the thermometers, record readings from both thermometers every minute for 15 minutes.



	MATERIALS          Measuring Device



Boxes (2)
Ruler (metric)
Soil (1 gallon)
Thermometers (2)
Colorless plastic food wrap 
       (12” x 12”)
Timer
Lamp







	DATA TABLE:                                                                         Title (Manipulated vs. Responding)               
                                                                                                                                                                                                                                  
                                                                                                                                                                                                                                              
TITLE  ___________________________________
	

	Time
(minutes)
	 Temperature of Containers
(F°)
     Covered  with Plastic Wrap                              Uncovered


	(Beginning Temperature)
0
	
	

	1:00
	
	

	2:00
	
	

	3:00
	
	

	4:00
	
	

	5:00
	
	

	6:00
	
	

	7:00
	
	

	8:00
	
	

	9:00
	
	

	10:00
	
	

	11:00
	
	

	12:00
	
	

	13:00
	
	

	14:00
	
	

	15:00
	
	

	Total Temperature Difference between the Beginning Temperature and the Ending Temperature
	
	




	






	CONCLUSION:            

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




Instructions: Read the following article on the Greenhouse Effect and answer the questions at the end of the article.

Today’s Greenhouse Effect
The definition of the greenhouse effect is the capacity of certain gases in the atmosphere to trap heat emitted from Earth’s surface, thereby insulating and warming the planet.  Without the thermal blanketing of the natural greenhouse effect, Earth’s climate would be about 59°F cooler – much too cold for most living organisms to survive.
Over the last 4 billion years the greenhouse effect has warmed the Earth.  It is now becoming a concern for scientists where human activities may be adding to these gases and it may have dangerous effect.  This warming effect is happening because of natural and human influences in the gases that prevent heat in the atmosphere from being released back out into space.  Since the 1700’s, humans have led to the addition to the greenhouse gases with the use of burning wood, coal, oil and natural gas or what is known as fossil fuels.  The burning of these fossil fuels is adding into the atmosphere carbon dioxide, methane, and nitrous oxide.
The increase in these gases are the cause behind what scientists are calling an unnatural heating effect and they have calculated that the overall temperature increase is just about 1°F and scientists believe that this is the warmest in the last 100 years.  The effects of this warming trend are:
· The melting of Polar ice caps.
· The melting of glaciers.
· A possible rise in sea level.
· Possible flooding of coastal regions.
· Change in weather patterns.
· Prolonged droughts.


How the Greenhouse Effect Works
The greenhouse effect is the result of an interaction between sunlight and the atmosphere from the surface of the Earth to approximately 60 miles up.  The composition of sunlight is a range of energies known as the solar spectrum that includes the following:
				
[image: ]
· Infrared light.
· Visible light. 
· Ultraviolet light.
· X Rays.
· Gamma rays.
As the Sun’s energy reaches the atmosphere of the Earth approximately 25% of it is reflected back into space and approximately 20% is absorbed into the atmosphere.  The absorption of this energy is absorbed the following ways:
· The gas molecules that are located in the upper atmospheric layers absorb the gamma and x rays.
· The ultraviolet radiation is absorbed by the ozone layer that is located from 12 -30 miles above the surface of the Earth.

The amount of Sun’s energy that does reach Earth is in the form of visible light.  About half (50%) is absorbed in plants, soil and in the oceans as heat.  The remaining 5% of the heat is reflected back into the atmosphere by sandy deserts, ice, and snow.  The radiation that is absorbed by the Earth becomes heat energy and takes the shape of infrared radiation that is also released back into the atmosphere.
The gases in the atmosphere that absorb the heat energy from the Sun preventing it from being released back into space are water vapor, carbon dioxide, methane and nitrous oxide.
One of the reasons why these gases add to the warming of the Earth is that when warm the gases emit infrared radiation in all directions.
[image: http://blogs.estadao.com.br/herton-escobar/files/2010/03/GreenhouseEffectDiagram.jpg]
Infrared radiation is emitted in all directions one of the directions is of course back towards the earth that results in what is known as the greenhouse effect.  Eventually some of this heat is released back into space.  The heat energy received from the Sun and the heat energy released from the Earth create an equilibrium or energy balance.  This equilibrium is important in maintaining the climate of Earth that supports such a variety of life. 
The gases that cause the greenhouse effect are in fact gases that act like the glass in a horticultural greenhouse where they trap in the heat instead of letting it escape back into space.
[image: http://www.earthlyissues.com/images/greenhouse.jpg]
Very similar to the Earth’s atmosphere the glass roof of a horticultural greenhouse allows most of the light energy of the Sun to enter and does not allow a majority of the heat energy to escape.  In this instance the inside of the horticulture greenhouse is warmer than the outside temperature.  To appreciate our atmosphere and its importance in the maintenance of climate control it only takes a quick glance at the atmospheres of Mars and Venus.  The atmosphere of Mars consists of 95% carbon dioxide, 3% nitrogen, 2% argon along with tiny amounts of oxygen, carbon monoxide, water vapor and ozone.  In 2004 Methane gas was detected on Mars.  This atmosphere is very thin and allows heat to escape causing the surface to be mostly frozen.  On the other hand, the atmosphere on Venus is composed of 97% carbon dioxide and 3% nitrogen along with the intense cloud cover it maintains the heat energy that is received by the Sun.  This heat energy in turn results in surface temperatures that average 854°F.  The carbon dioxide in Venus’s atmosphere is very efficient gas that has been linked to “global warming” on earth.

1. What was the total temperature difference between the beginning temperatures and the ending temperatures of both boxes?
Covered box __________ Uncovered box __________
2. Which box demonstrated the greatest temperature difference? Why do you believe this happened?
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. How would you relate this experiment to the atmosphere and the greenhouse effect? Why?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. Without the thermal blanketing of the natural greenhouse effect Earth’s climate would be about 
____________________________________.
5. Complete the following sentence:
Since the _______________________________________ humans have led to the addition to the ______________________________________ with the use of ____________________________, 
__________________________________, and ________________________________________.
6. Complete the following sentence:
The burning of these fossil fuels are adding into the atmosphere ____________________________, 
_______________________________________, and _____________________________________.
7. Name at least 4 of the effects of the warming trend that are affecting the Earth at this time:
1.	_______________________________________________
2.	_______________________________________________
3.	_______________________________________________
4.	_______________________________________________
8.   The composition of Sunlight is a range of energies known as the solar spectrum that includes the        following:
1.	_______________________________________________
2.	_______________________________________________
3.	_______________________________________________
4.	_______________________________________________
   
9.   As the Sun’s energy reaches the atmosphere of the Earth how much is reflected back into space? 
     _______________________________________________________________________________
10. What is the amount of Sun’s energy that does reach Earth? ____________________________________________________________________________________
11. What is the amount of heat that is absorbed in plants, soil and oceans? ____________________________________________________________________________________

12.	 What are the gases in the atmosphere that absorb the heat energy from the Sun preventing it from being released back into space?  
1.	_______________________________________________
2.	_______________________________________________
3.	_______________________________________________
4.	_______________________________________________
       13.	Explain how infrared radiation retains heat.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
14.	What type of building simulates the greenhouse effect? Why?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

image5.png
Penetrates Earin's
“amospher

Wavelength (m)  10* 10 0 osx10™ e 0" 0
——TE
e || Wi g
(Y

0 08

o W

Tengerstre o
e stweh
i ragaon’s e ——
ozt T K ok om0k

vavsirgh nited

-

Gm amre 0000 C




image6.jpeg
The Greenhouse Effect
Some of the nfrared

radiation passos through

the stmospharo but mast

Is absorbed and re-emitted

il crections

Th effectof this s to
warm the Earth's surface)





image7.jpeg
Sun's
short
waves

Long wavelengths
radiated to the

Infrared rays atmosphers

radiate from
ground and
cannot pass
through the

Short waves

heat the Warmed air
ground rises and heats
the greenhouse





image1.jpeg




image2.jpeg




image3.jpeg




image4.jpeg




