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Standards Addressed:

6.2.5    Organize information in simple tables and graphs and identify relationships they

reveal.  Use tables and graphs as examples of evidence for explanations when writing essays or writing about lab work, fieldwork, etc.

6.3.15 Explain that although weathered rock is the basic component of soil, the composition and texture of soil and its fertility and resistance to erosion are greatly influenced by plant roots and debris, bacteria, fungi, worms, insects, & other organisms.

Objectives – Students will be able to:

· Define erosion

· Explain how vegetation affects soil erosion

· Describe situations in which soil erosion is likely to occur

· Give two examples each of how erosion can be beneficial and harmful

Required Materials:

· Styrofoam packing peanuts, cotton balls, or pompom craft balls (200-300; approximately 10/student)

· 15+ feet of rope or yarn 

· Stopwatch

· 2L bottles (3 per group)

· Blocks of soil samples (the diameter of a 2L bottle, 6 inches deep, to equal approximately 1500mL), preferably of the same type of soil, one each of: 

· heavily vegetated soil

· scattered, lightly vegetated soil or vegetated soil in rows

· un-vegetated soil

· **In order to get soil, you can dig up samples from a yard or from another natural area; or you may use topsoil and plant grass seed, which takes a week or more to grow.  Do not use potting soil.  

· Coffee filters (in multiples of 3)

· 500 ml beakers  (4 per group) 

· Large plastic cups to catch initial run off (3 of each per group)

· 3x4” squares of 1/4” wire screen

· Rubber bands (three for each group)

· Water or access to water 

· Photographs that demonstrate good examples of erosion and lack of erosion, in similar topography

Lesson Introduction:

As the world becomes more populated by humans, more land is required to satisfy human needs.  We require more land for housing, business & industry, transportation, and agriculture.  As we take over natural spaces, certain natural processes become a problem.  Soil erosion is one of these processes.    

Erosion is the wearing of the land surface by geologic agents.  Soil and rocks may be detached and moved by natural erosion (water, wind, ice or gravity) or by human activity (removal of vegetation, agriculture, and urbanization).  Erosion can be beneficial to humans when eroded material is deposited in flood plains, creating more fertile areas for agriculture and putting nutrients into the soil; or when erosion creates flat areas for living and farming.  Or it can be destructive when topsoil necessary for agriculture and stable surfaces is removed, thus polluting streams and rivers, and polluting the air with particulates.  

Soil is a necessary resource for the survival of all species.  It provides the foundation for ecosystems to exist, it is habitat for billions of micro and macroorganisms; it provides food for all terrestrial species by providing a habitat for decomposers and the necessary material and nutrients for plants to grow; it contributes to the movement of carbon dioxide and oxygen in the atmosphere, it is a medium for the hydrologic cycle, and provides humans with flat and stable areas to build our infrastructure.  Because of the importance of soil, it is vital to understand how natural process affect soil, how human activity affects soil health and stability, and what can be done to protect soil.

Vegetation acts to prevent erosion in two ways:  by holding in place the surface and by stabilizing lower levels of soil. Plant roots function to stabilize soil aggregates (groups of soil particles).  As roots grow down through the soil, they hold the soil in place.  The roots act as barriers, or dams, to soil shifting and instability.  The vegetation on the surface of the soil prevents soil on the surface from washing away.  It acts as a blanket to hold soil in place.  

Procedures:

1. Engage students in the concept by asking students:  Who takes showers or baths?

What do they use to prevent water from going everywhere?  (A shower curtain, standing inside a bathtub, or the barrier at the bottom of a stand up shower.)  What would happen if those barriers weren’t there?  (Water would go everywhere, the bathroom would flood, other parts of the house might flood, and water would cause damage to the floors and other things in the vicinity.)   Continue to engage students in a conversation about other ways that water can be an erosive force – when have students seen water erosion happening - and what humans or nature do to prevent it.  (Teacher:  Thinking about how water can be a destructive force and that we must use things to slow or halt this force, let’s play a game.)  

2. Play: Stop! In the Name of Erosion.  (This is better done outdoors, but can also be done in the classroom.  If indoors, clear a big space for physical activity.)  Mark the boundaries for play – don’t make it too large because this is a form of tag in which one set of the players is rooted in place!  On one end is the starting line for the raindrops; on the other side of the space, run a piece of rope or yarn to mark the edge of the vegetation – vegetation must stay on this side of the yarn; and side boundaries that no one is allowed to cross.  

3. Divide class in half – one half will be raindrops and the other half will be vegetation.   The raindrops line up behind their starting line.  The vegetation scatters around the rest of the space.  Throughout the space scatter the objects you have chosen from the materials list (packaging peanuts, cotton balls, etc.) on the ground.  These represent soil.  Students who are vegetation take their place in the area.  They must stay “rooted” with their feet with in place, though they may stand with their feet & arms spread.  When the leader says go, start the stopwatch and let it run until all of the raindrops have made it to the opposite “edge” of the vegetation (the rope).  Along the way, raindrops need to collect as much soil as possible.  They must run through the vegetation.  When tagged by vegetation, raindrops must turn in a circle two times and relinquish three pieces of soil to the tagging vegetation.  The raindrops continue until they have reached the edge of the vegetation.  Record how much time it took for all of the raindrops to cross and how many pieces of soil the raindrops hold (and/or how many the vegetation hold).   

Repeat this whole process with the vegetation standing in rows, perpendicular to the start/finish line (to simulate a crop field).  Repeat again with the vegetation turning into rocks, sitting/squatting on the ground – this time they have no ability to tag or take soil.  Compare the times and pieces of soil that the groups hold at the end of each round.  (You may want to rotate those playing vegetation and raindrops at some point.)    
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4. Questions/Discussion:  In which situation was it easiest for the raindrops to pass through the space?  In which situation was it fastest for the raindrops to pass through the space?  In which situation did the raindrops carry the most soil through the vegetation?  The least?   If this were a real life situation, which would be more helpful or harmful?  Why?  (You don’t need to provide the answers to the last two questions now, these are a segue into the next section where they will answer these questions themselves.)

5. Extending the concepts to soil and vegetation models.  Have 2L with soil and vegetation and filters prepared before class (see Figure 1).  You may use one set for the whole class or divide into groups.  Each group should have one set of three samples:  one heavily vegetated, one partially vegetated – either in rows or scattered, one with only soil & no vegetation.  To prepare 2L:  cut off the bottom of the bottle.  Invert the bottle and lay the screen over the mouth, large enough so that it doesn’t go through it.  Fill the inverted bottle with the soil sample and rest the inverted bottle in the cup.  Do the same with the other two samples.   

In three 500 ml beakers, place a coffee filter.  Place a rubber band over the filter so that it dips down into the beaker and water won’t spill over the edge.  Use the fourth beaker for measuring water.  (See Figure 2.)


6. Before beginning the experiment, have students fill out the prediction part of the question sheet.  

7. (Make sure that all of the soil samples are dry before starting the experiment.)  Over the top of each sample, pour 300 ml of water onto the soil sample.  For each sample, time how long it takes the water to filter through the soil and exit the mouth of the bottle.  (If the soil is all dry, pouring 300 mL may only moisten the soil and no water will come through.  If this is the case, pour another 300mL and observe.)  Start the timer when the water is first poured into the sample and stop it when the water starts to come out.  Students should record this on their data sheets.  

8. When the water is done draining out of the sample, pour the water that is in the cup into the beaker with the filter paper.  Wait for all of the water to filter through (this may take more than 20 minutes for some of the soil samples).  Note the amount of soil on the filter and amount of water in the container.  This is the amount of sediment (erosion) washed from the soil sample.  Students should record this amount on the data sheet.    

9. Elaborating on what students have observed.  Soil erosion is a natural process that

occurs because of natural or human processes.  It is the wearing away of land surface by geological events or natural processes.  Ask students if they know what some natural causes of erosion are?  (Wind, water, ice, etc.)  Ask students if they know what some human causes of erosion are?  (Urban development – probably they have seen this around your city; altering stream banks or lakeshores; intensive crop growing, grazing farm animals).  What they have observed in the game and experiment is that in the situations where the most vegetation is present, the less erosion there is.  Erosion increases with a decreasing amount of vegetation.  Show students pictures of examples of erosion and lack of erosion.   

Ask students how these pictures compare to their experiments?   Why did their experiments produce the results that they did?   What were the differences in results between the samples with vegetation and without?  

How does it work?  Plant roots function to stabilize soil aggregates (groups of soil particles).  As roots shoot down through the soil, the roots hold the soil in place.  The roots act as barriers, or dams, to the soil shifting and becoming unstable.  The vegetation on the surface of the soil prevents soil on the surface from washing away.  It acts as a blanket to hold soil in place.  

Why is this important?  Although soil erosion is a natural process, humans have sped up the erosion process is many instances so that is becomes dangerous and destructive.  Erosion can be beneficial in many instances.  It deposits soil in places where it can be used for growing crops.  This deposited soil is rich in nutrients and is composed of different sized particles, which are ideal for agriculture.  Erosion produces areas that are suitable developing infrastructure:  cities, houses, & roads, and agriculture.  Is it possible to have a farm on steep slope?  It is possible, but difficult and limited in size.  (This type of agriculture is practiced in some parts of the world, such as Philippines and Nepal where land and flat land are limited and population is large.)  Erosion makes it easier for humans to build.  Ask students:  when does erosion become bad?  Erosion becomes bad for people when our land and buildings are destroyed.  Farming practices in the last century have sped up the erosion process, making less land available or suitable for growing crops; at the same time the world’s population is growing, leaving less land available to feed people.  Livestock that over-graze or graze on fragile areas cause erosion.  This is negative because livestock must be moved to other areas to graze, which they will again over-graze, leaving behind destroyed ecosystems, which can take hundreds to thousands of years to recover.  Erosion is negative to other wildlife because the areas in which they lived can be degraded or destroyed, forcing death, migration to other areas, even extinction.  Can students think of any examples that they may have read about or heard on the news that supports any of these ideas?  (The Amazon Basin, 2004 floods in the Dominican Republic and Haiti, a recent local event.)  

10. Evaluating student understanding.  Have students complete their Question sheets. 

Extensions:

· Use a variety of soils, such as clay or sand, to compare how the type of soil affects filtering.

· Have students design a garden or agriculture field that would most affectively prevent erosion.

· Allow students to research and write a paper on erosion problems around the world, e.g Haiti, Nepal or the Amazon.

· Have students propose a conservation plan for the area they researched.

Connections:

This assignment can be extended to language arts and social studies through a written assignment and because this is a global issue that impacts how many people and wildlife around the world survive.

Internet Resources:

http://www.iaswcd.org
http://ltpwww.gsfc.nasa.gov/globe/index.htm
http://www.wi.nrcs.usda.gov/programs/erosion.html
http://soils.usda.gov/
Figure 1.  Erosion Apparatus
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Figure 2.  Sediment collector
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Preventing Soil Erosion Data Sheet

Based on what you observed in the Stop! In the Name of Erosion game, what are your predictions for the experiment:

a. In which soil sample will the water pass through the fastest?  Why?

b.  In which soil sample will the water pass through the slowest?  Why?

c. Which soil sample will produce the most soil on the filter?  Why?

d. Which soil sample will produce the least soil on the filter?  Why?

	
	Heavy Vegetation
	Little Vegetation
	Soil only

	Predicted time for water to pass through the sample
	
	
	

	Observed time for water to pass through the sample
	
	
	

	Predicted amount of soil on filter paper

(Large, medium, or small – compared to each other)
	
	
	

	Observed amount of soil on filter paper

(Large, medium, or small – compared to each other)
	
	
	

	Predicted amount of water to pass through the sample
	
	
	

	Observed amount of water to pass through the sample
	
	
	


Preventing Soil Erosion Questions

1. Now that you have completed the experiment, answer the following questions:

a. Which soil sample passed water through the fastest?  How does this compare with your prediction?

b. Which soil sample passed water through the slowest?  How does this compare with your prediction?

c. Which soil sample produced the most soil on the filter? How does this compare with your prediction?

d. Which soil sample produced the least soil on the filter? How does this compare with your prediction?


e. Did the amount of water pass through the samples as you predicted?  Why/not – be specific.

     2.  During a heavy rainstorm, which is most likely to wash away due to erosion?  

a. A grassy meadow

b. A forested area

c. A garden

d. A bare, plowed field

3.   What are two examples in which soil erosion can be beneficial?

4.  What are two examples in which soil erosion can be harmful?

