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Lesson Plan – Erosion Potential
Project Description: This project is meant to teach the dangers of erosion and their effects on water quality, with a focus on the area in and around your school’s stream collection sites. 
Goals: Students will look at the causes and effects of erosion on water quality. They will be able to pinpoint areas that present a hazard to the watersheds where the stream sites for their school are located.  
Relevant State Standards:
Communication Standards

Information Technology

1.18
Students use computers, telecommunications, and other tools of technology to research, to gather information and ideas, and to represent information and ideas accurately and appropriately.

Problem Solving Process

Reasoning and Problem Solving Standards

2.2 
Students use reasoning strategies, knowledge, and common sense to solve complex problems related to all fields of knowledge.

Application

2.6 
Students apply prior knowledge, curiosity, imagination, and creativity to solve problems.

Causes and Effects in Human Societies

History and Social Sciences Standards
6.1 
Students examine complex webs of causes and effects in relation to events in order to generalize about the workings of human societies, and they apply their findings to problems.

Geographical Knowledge

6.7 
Students use geographical knowledge and images of various places to understand the present, communicate historical interpretations, develop solutions for the problems, and plan for the future

Length: 1-2 hours
Resources: Computers with internet access and Google Earth standard installed.  
For further instruction about using Google Earth, see http://earth.google.com/support/bin/topic.py?hl=en&topic=17090 
Lesson Plan: 
Introduction: 
What are some water quality problems associated with erosion??


Water quality is affected significantly by soil erosion. Increased levels of nitrogen and phosphorus, along with higher sedi​ment loads, are the leading contributors to reduced water quality. Nitrogen and phosphorus move from fields to surface water when sediment is transported through runoff and soil erosion. As a result of the nitrogen- and phosphorus-enriched sedi​ments, eutrophication—the growth of algae and other aquatic plants—occurs, decreas​ing dissolved oxygen levels.

Discussion Questions:

What do you think happens to the rivers and streams in your area after a large precipitation event? 

Discussion Points:

Large precipitation events lead to more dissolved chemicals as well as sediments feeding into surface water, which may lead to problems listed above.  

Part I: Locate your watershed/study areas
In Google Earth: Open the layer detailing the watershed boundaries based on your school’s collection sites.
Open the layer with your school’s collection sites as points.

To do this: go to “File,” then “Open.” 
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Next, select the correct file, and click “OK.”

Discussion Question: If your school has two different streams sites and two different watersheds, compare and contrast the land use in the two areas based on what you see from the orthophotography in Google Earth.  If your school has only one collection site: detail here the different types of land use that you see.
Discussion Points: 

Point out what appear to be urban areas, agricultural areas, pastures, water bodies, wetlands, etc. 
Erodible Soils
In Google Earth: Open the layer with your high school’s erodible soils file.  The name of the file will be in this format: Your school’s name_soil. 

The dark orange areas represent the highly erodible soils, the light orange areas represent potentially erodible soils, and the light yellow areas represent soils that are not erodible. Hint: To make the layers more or less transparent, you may use the plus/minus signs to show the features listed under each layer. You may edit each individual category by right-clicking and going to “Properties.” Under “Properties,” click on the “Style, Color” tab.  You may change the transparency/opacity this way to be able to see the terrain underneath the layer.
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In addition, you may need to exaggerate the terrain in the area. To do this, go to “Tools” at the top of the screen.  Under “Options,” go to the “3D View” tab and exaggerate the terrain to 1.5, 2, or 2.5. 
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Discussion question:
What do you notice about the terrain in the areas that have “highly erodible soils?”  

Hint: In order to get a better look at the terrain, use the arrows located near the “north” indicator to tilt your view or hold down the “Shift” key and roll the middle button on your mouse::
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Discussion point:

The areas with highly erodible soils tend to be more steeply sloped.  This is because the elevation and slope data is taken into account when deciding whether a particular soil is erodible or not.

Now, let’s explore exactly where the erosion is coming from:

Make sure that only the “highly erodible soils” are shown by un-checking the other layers:
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Discussion questions: What types of land use can you find on top of these soils? Where do you think the greatest dangers to causing erosion are coming from? What land use type do you think presents the greatest erosion danger for each of your school’s delineated watersheds? If you were given the task of recommending a policy plan for preventing erosion into your school’s stream collection sites, what policies would you recommend?
Discussion points: 
Important to point out perceived land use types (agricultural, residential, etc.).  The greatest dangers are most likely from cropland, areas frequented by livestock, high-density residential areas, and roads. The choice of most dangerous land use should be something that involves high-impact of humans (not wetland or forested).  The policy plans should include something about protecting wetlands as well as building buffers around streams, rivers, and other bodies of water.  It is also important that students recognize that further development in areas with highly erodible soils should be limited as much as possible. 
GIS Data Source: www.vcgi.org
� http://www.extension.iastate.edu/Publications/PM1901E.pdf
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