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Introduction 

Climate is the average weather conditions in an area and it is controlled by a number of important factors.  In this experiment, we will measure the effects of a number of simulated environmental factors over time (water, land, and atmosphere) on temperature change and consider how these factors might affect climate.  To complete this introduction, list and briefly describe the six the major factors that control climate:

1)Latitude: Because the Earth is a sphere, the Sun’s rays strike the Earth at different angles. 2)Elevation: Height above sea level, higher elevation=colder temps. 3)Topography: Mountain ranges: windward side (rain) vs leeward (rain shadow). 4)Water Bodies: Land gains heat faster than water. Areas close to water have a smaller temperature range. 5)Atmospheric Circulation: Movement of air masses. 6) Vegetation: absorbs the Sun’s energy. 

Hypothesis

Read the Experimental Design, then write a Hypothesis for this experiment:

Experimental Design

1. This experiment will test 4 environments (independent variable).  The levels of the independent variable are: land (soil), wet land, water, and land with greenhouse gases in the atmosphere.  Your group will be assigned an environment to test so that each environment is tested at least twice (2 trials).

2. Set up your environment as follows:  Get a tub and fill it 2 cm deep with your assigned environment.  Place a thermometer on the surface of the environment so that the bulb of the thermometer just touches the surface.  Be sure you can read the Celcius numbers on the thermometer.
( If your environment is water, your teacher will provide you with a way to keep the thermometer bulb at the water surface.
( If your environment is land with greenhouse gases, you will simulate the greenhouse effect by: a) covering your tub with a clear lid, and then b) exhaling at least 20 breaths through a straw into the tub (crack the lid a bit to get the straw in). 

3. Mount the 100 Watt light bulb so it is exactly at the level of the top of the tub (constant).  

4. Record the temperature at the surface of your environment in the tub on the Group Data Table (this is 0 min.).  Then turn on the lamp and start your timer.  Continue to record the temperature every 4 minutes on the Group Data Table (dependent variable).  Continue for 20 minutes. 

5. After 20 minutes, turn off the light.  Continue to record data with the light off every 4 minutes for 12 more minutes (for a total of 32 minutes of data collection). 

6.  Share your data with the group that shares your environment and find the mean temperatures for each time.  Record on the Group Data Table. Then share your mean data with the class. Record all class results on the Class Data Table and complete the Graph, Discussion and Conclusion.

Data

Group Data Table: Environment 





	Time (min)
	0

turn on light
	4
	8
	12
	16
	20
turn off light
	24
	28
	32

	Temp (ºC)
	
	
	
	
	
	
	
	
	

	Temp (ºC, from other group)
	
	
	
	
	
	
	
	
	

	Mean (ºC) Record also on Class Data Table
	
	
	
	
	
	
	
	
	


Class Data Table:

	
	Mean temperatures (ºC)

	Environment
	0 min
	4 min
	8 min
	12 min
	16 min
	20 min
	24 min
	28 min
	32 min

	Land
	
	
	
	
	
	
	
	
	

	Water
	
	
	
	
	
	
	
	
	

	Wet land
	
	
	
	
	
	
	
	
	

	Land with lid, CO2
	
	
	
	
	
	
	
	
	


(
Graph:  Use the Class Data Table to plot a graph showing the effect of time in environment on temperature (different colored line for each environment).  Plot every 4th minute of all four data sets on the same graph to make the comparison easier. Be sure to follow the Integrated Science graphing guidelines. 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Discussion, Conclusion:

Use the Integrated Science laboratory report guidelines to write a thoughtful and thorough Discussion and a Conclusion to this experiment.  Write neatly in the space provided below. 

