Name:__________






Date:___________









Period:__________

1. Runoff and Infiltration
Where does Rainfall Go?

Runoff: water that does not soak into the ground but instead runs over the surface… Where does it go? (Name three places)

Infiltration: When water seeps into the soil and rocks from the surface … Where does it go? (Name three places)
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Activity A: Soil is like a Sponge 
1. A drizzle: Use eye droppers or a small soda bottle rainfall simulator set at a drizzle and hold it over a sponge. Where is the water going? Write down your observations:

2. A rainstorm … a flood: Fill beaker with water, and first very very slowly pour it onto sponge.  Then keep on increasing speed at which you are pouring (you may need to refill the beaker!) Experiment with different speeds. Where is the water going when you pour slowly? How is this different when you pour fast? Write down your observations:

Slow:

Fast:

3. What do you think would change if the pores in the sponge (in the soil) were much much smaller? (Try this out with a fine-pored sponge)
4. Explain the differences in runoff and infiltration you have observed so far in your own words – how does the sponge show what happens when rain falls on soil?
5. Paving a road: Cover the sponge with Plastic, and pour water onto it again. Where is the water going? Write down your observations:
How does paving the soil affect runoff and infiltration?
6. In what ways are people using land differently now than 200 years ago? Do you think there was more or less runoff 200 years ago? Why? 

7. What effects do you think runoff can have on the environment? How could runoff play a part in pollution? How would it affect streams, rivers and lakes? How would it affect the groundwater?

Name:__________






Date:___________










Period:__________

2. Using a Rainmaker to Measure

Runoff and Infiltration
Demo on using your Rainmaker
1. How do you control how fast rain is coming out of the rainmaker?

3. Total Rainfall: Which three measurements do you need, if you want to calculate how much water fell out of the rainmaker in a certain amount of time? 

4. Runoff: How does the set-up measure the amount of runoff over a certain time? 

5. Using Total Rainfall and Runoff, how do you find out Infiltration?

6. (Circle the correct response) As the soil becomes wet with rain, there will be MORE/LESS/THE SAME infiltration. 
7. How might you measure how much erosion is happening?
Methods for Measuring Runoff and Infiltration - Reading for Homework:

In collaboration with your research group, you will conduct your experiment on a factor that affects runoff and infiltration. Your team will choose a question, form a hypothesis (make a prediction), and use the Rainmaker you made and the methods described below to measure infiltration and runoff. The data you get will help you answer your question. 

To be able to collaborate with your team effectively, please become familiar with these methods for measuring runoff and infiltration before you come to class next time:
Methods:
1. Fill the Rainmaker to the top, quickly close it so that it is airtight, and so that the tube reaches close to the bottom, and watch for the water level to reach the first volume mark. 

2. Immediately place the Rainmaker over your soil and start the stop-watch at the same time. (Keep the stop watch running during the entire experiment.)

3. Watch the runoff outflow tube carefully for the first runoff. Record the time and runoff volume = 0 in the first line in your data table when runoff starts.

4. When the water level reaches another volume mark, record the rainmaker volume and the time. At the same time plug the runoff tube with your thumb, empty the beaker into the graduated cylinder, read the runoff volume (and record it), dump the water, replace the beaker and release the tube so runoff can flow into the beaker again. 

5. Continue to repeat step 4. until the water level in the rain maker reaches the last volume mark.

6. Immediately record the last runoff volume, rainmaker volume and time, as in step 4. then move the rainmaker away from the soil. 

7. Repeat steps 1. – 6. with your other soil. Make sure to measure for exactly the same amount of time. (For example: if you stopped measuring soil #1 after 20 min, then you should stop measuring soil #2 after 20 min also. This means your rainmaker should have rained the same amount of water. Did it? If not, what might be reasons for this? How will this affect your results?)

8. When you have finished, calculate your total rainfall, total runoff, and total infiltration for each soil. Show your work.
Name:__________






Date:___________











Period:__________
3. Final Project Guidelines 

Options:
You can pick what type of final project you want to do:

1. Research Report

2. Poster

3. News article

4. Letter to a curious friend 

5. Cartoon

6. Your proposed idea – please talk to us for approval

Your writing should be concise – we are not looking for a novel. ( We are looking for you to be able to share your understanding with others effectively – a good life skill to have!

Required elements are:   

1. Title

2. Question asked – what question did you want to answer with the experiment?

3. Hypothesis – what did you think would happen, and why?

4. Methods summary, including diagram/drawing and an example calculation – what did you do?

5. Results presented as clearly labeled graphs, and a short description – what did you find out? What were your observations?

6. Analysis of what you found out – does it match your hypothesis? why did you get the results you got? What were the sources of errors? Is there a way you would improve what you did, if you did this again? 

7. Implications/Inferences – what can you infer from your observations about real world issues/problems/happenings? How is your information useful to the public? Give specific examples.
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	Question/ Purpose
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	Experimental Hypothesis
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	Procedures are reported clearly, accurately and in logical order.
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	Results
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	Analysis
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	The relationship between the variables is discussed and logically analyzed, no further predictions are made.
	The relationship between the variables is discussed but not analyzed, no predictions are made based on the data.
	The relationship between the variables is not discussed.

	Error Analysis
	Experimental errors, their possible effects, and ways to reduce errors are discussed.
	Experimental errors and their possible effects are discussed.
	Experimental errors are mentioned
	Experimental errors are not mentioned.
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	Report illustrates an accurate and thorough understanding of scientific concepts and relevance/implications of results to real-life situations.
	Report illustrates an accurate understanding of most scientific concepts and relevance/implications of results to real-life situations.
	Report illustrates a limited understanding of scientific concepts underlying and relevance/implications of results to real-life situations.
	Report illustrates inaccurate or lacking understanding of scientific concepts and relevance/implications of results to real-life situations.

	Appearance, Organization, Language
	Typed and uses headings and subheadings to visually organize the material. Contains almost no errors
	Neatly handwritten or typed and uses headings and subheadings to visually organize the material. Contains one or two errors.
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4. Design Your Own Experiment! 

a. Choosing a Research Question

What question is your Research Team most interested in investigating?




1. b. Research Proposal!
1. What is your Hypothesis? This is the prediction of what you think will happen if you change your independent variable (the factor that you will change to make one treatment different from another). State it in a way that you can test by doing an experiment. 

2. Why do you predict this?

3. What is your independent variable? _______________________________
4. What are your dependent variables? (These are the factor(s) you will measure to determine the results of the experiment – it is called “dependent” because the results depend on changes in the independent variable from one treatment to the next.) 

5. What other factors will need to be the same so you are only testing one independent variable?

6. Why is replication (doing several trials instead of just one) important in science?

7. What materials will you need to conduct your experiment?

8. Who will be in charge of which jobs?

Name:__________
Date:___________


Period:__________

5. Measuring Runoff and Infiltration

Use your Methods to carefully make your measurements. 
Infiltration and Runoff Data, Soil 1:____________________

	Trial 1
	Trial 2
	Trial 3

	Time
	Rainmaker
	Runoff 
	Time
	Rainmaker
	Runoff 
	Time
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List at least three observations made during measurement:
Infiltration and Runoff Data, Soil 2:____________________

	Trial 1
	Trial 2
	Trial 3

	Time
	Rainmaker
	Runoff 
	Time
	Rainmaker
	Runoff 
	Time
	Rainmaker
	Runoff 

	
	Volume (mL)
	Volume (mL)
	
	Volume (mL)
	Volume (mL)
	
	Volume (mL)
	Volume (mL)

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


List at least three observations made during measurement:
Where did/will the water that infiltrated go?

Name:__________






Date:___________











Period:__________

6. What did you find out about Runoff and Infiltration?

In the table below summarize your data. Include totals and percent of total rainfall, and then calculate averages for each soil:

	
	
	Soil 1:_____________
	Soil 2:_____________

	
	
	Total Rainfall
	Infiltration
	Runoff
	Total Rainfall
	Infiltration
	Runoff

	Volume
	Trial 1
	 
	 
	 
	 
	 
	 

	
	Trial 2
	 
	 
	 
	 
	 
	 

	
	Trial 3
	 
	 
	 
	 
	 
	 

	
	Average:
	 
	 
	 
	 
	 
	 

	% of Total
	Trial 1
	 
	 
	 
	 
	 
	 

	
	Trial 2
	 
	 
	 
	 
	 
	 

	
	Trial 3
	 
	 
	 
	 
	 
	 

	
	Average:
	 
	 
	 
	 
	 
	 


Make a bar graph of your data averages (Choose either volume or %):

What did you find out from your experiment? How do your findings compare to your hypothesis? How would you explain your results?
What are the implications of your results for the environment and human activities in it? (What inferences can you make, using your observations and reasoning?)
What might you change to improve your experimental design?

Did you come up with questions you can’t answer using your data? If so, that’s a good starting point for planning future research. What new experiments might help to answer your new questions?
Name:__________







Date:___________
7. Gallery Walk/Conference





Period:__________
Project # ⁪
1. What is their hypothesis? …………………………………………………………………………….

…………………………………………………………………………………………………………….

2. What is one observation the student made? ………………………………………………………….

…………………………………………………………………………………………………………….

3. a) When you compare this student’s question to their analysis, name one inference they made…….

…………………………………………………………………………………………………………….
b) What is the observation on which you think the student based that inference? ……………………….

……………………………………………………………………………………………………………..

4.  What is one cool thing about this project? ……………………………………………………………..

……………………………………………………………………………………………………………..

5. What is one question you have about this project? …………………………………………………….

……………………………………………………………………………………………………………..

Project # ⁪
1. What is their hypothesis? …………………………………………………………………………….

…………………………………………………………………………………………………………….

2. What is one observation the student made? ………………………………………………………….

…………………………………………………………………………………………………………….

3. a) When you compare this student’s question to their analysis, name one inference they made…….

…………………………………………………………………………………………………………….
b) What is the observation on which you think the student based that inference? ……………………….

……………………………………………………………………………………………………………..

4.  What is one cool thing about this project? ……………………………………………………………..

……………………………………………………………………………………………………………..

5. What is one question you have about this project? …………………………………………………….

……………………………………………………………………………………………………………..

Project # ⁪
1. What is their hypothesis? …………………………………………………………………………….

…………………………………………………………………………………………………………….

2. What is one observation the student made? ………………………………………………………….

…………………………………………………………………………………………………………….

3. a) When you compare this student’s question to their analysis, name one inference they made…….

…………………………………………………………………………………………………………….
b) What is the observation on which you think the student based that inference? ……………………….

……………………………………………………………………………………………………………..

4.  What is one cool thing about this project? ……………………………………………………………..

……………………………………………………………………………………………………………..

5. What is one question you have about this project? …………………………………………………….

……………………………………………………………………………………………………………..

Project # ⁪
1. What is their hypothesis? …………………………………………………………………………….

…………………………………………………………………………………………………………….

2. What is one observation the student made? ………………………………………………………….

…………………………………………………………………………………………………………….

3. a) When you compare this student’s question to their analysis, name one inference they made…….

…………………………………………………………………………………………………………….
b) What is the observation on which you think the student based that inference? ……………………….

……………………………………………………………………………………………………………..

4.  What is one cool thing about this project? ……………………………………………………………..

……………………………………………………………………………………………………………..

5. What is one question you have about this project? …………………………………………………….

……………………………………………………………………………………………………………..

How does slope of the soil affect how much of the total rain becomes runoff vs. infiltration?





How does presence of vegetation on the soil affect how much of the total rain becomes runoff vs. infiltration?





How does artificial cover of the soil affect how much of the total rain becomes runoff vs. infiltration?





_________ (make up your own question!)_____________ _________________________________________________?





How does texture of the soil affect how much of the total rain becomes runoff vs. infiltration?





How does compaction of the soil affect how much of the total rain becomes runoff vs. infiltration?
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Name:______________________
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Observation: Any information collected with the 5 senses 





Inference: Deductions, implications or conclusions that one bases on evidence/observations by using logical reasoning.
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