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Title:  Erosion

Subject Area: Environmental/Water Science

Grade Levels Presented To:   5th Grade 

Classroom Set-up: 

Outside, Groups of 4 or 5

Objective:  Explore soil erosion and how to manage it 

Summary:  Exposed soil is prepared with differing conditions:  latitudinal ridges and furrows, longitudinal ridges and furrows, straw cover,  and grass cover. Water is poured over soil and soil transport via erosion is compared.

Relevant DC  Standard

5.9.5  Explain how changes in an organism’s habitat are sometimes beneficial and sometimes harmful and how changes in the environment (drought, cold) have caused some plants and animals to die, migrate or become extinct

Examples:  Students identify one man-made attribute that slows the erosion process (e.g. hay bales at a construction site, silt fence protecting sand dunes) and one attribute that accelerates it (e.g. paving a parking lot, cutting trees)

Materials: 


        Description


Quantity

Can be bought at

Aluminum Foil Loaf Pans

1 per team plus 1
Walmart

Topsoil

       

1 40 pound bag            Lowes, Home Depot, garden 

centers 

Straw


       

Shoe box full 


“ 


Sod




1 pan sized piece

“

Spray Botttles



1 per group


“

Paper Towels

Metal Mesh Trays


1 per team

Bed, Bath and Beyond

2” x 4” x 6”  boards


1 per team




 

Vocabulary: 

Erosion

Ridges and Furrows

Sedimentation

Pollution 

Procedure:

- Cut triangle notches at one end of each aluminum pan, each side 1 ½’, so a notch is one  inch above the bottom of the tray

- Cut sod to fit and place in one pan

- Put topsoil into the remaining tpans to the level of the bottom of the notch

- Place the end of each tray without the notch 2 inches above the other using 2” by 4,” level the soil, and saturate it by pouring in water until it starts flowing out the notch 

- Each team of students:

- Prepares a water collection assembly by lining a mesh tray with a paper towel (making sure all inside surfaces of the tray are covered)

-  Fill the spray bottles half way


-  Holding the sprinkling can 12 inches above the tilted saturated level soil tray, spray the soil 100 times (rotate among students every 20-25 sprays), and collect the flow with the water collection assembly.  Let the paper towel drain so it contains only the soil particles (if this takes too long: students can carefully lift all 4 sides of the paper towel to avoid spillage, gently twist the top of the paper towel, invert it and gently squeeze the water out).   Place paper towel to the side after labeling as the flat soil sample.  

- Each team of students re-levels their soil and then scrapes latitudinal furrows across the surface parallel to the ends of the pan, 

- They then repeat the sprinkling and collection procedure.

- Label and set aside the paper towel 

- Each team of students levels the soil and then scrapes longitudinal furrows into the soil

Make sure furrows can flow to discharge point

- They then repeat the sprinkling and collection procedure.

- Label and set aside the paper towel 

- Each team of students levels the soil and covers it with straw

- They then repeat the sprinkling and collection procedure.

- Label and set aside the paper towel 

- The volunteer or teacher conducts this same procedure using the sodded pan (bringing a sodded pan for each team is too cumbersome).

Discussion: 

Soil formation - precipitation hits the ground, breaks down rocks into smaller pieces as small as a grain of sand or other soil.  Plants grow, die and decay, which enriches the soil and makes it good topsoil. Topsoil is a natural resource with nutrients for plants and voids for their roots

Rainfall also shapes the earth,  Gravity pulls water flows downhill, which wears away mountains over thousands of years and forms channels where rivers flow to the lowest points, ultimately to the ocean at sea level. 

Soil can be lost by flowing water (erosion), as in today’s experiment, and also by wind.  Seventy five years ago, because of poor soil management and little rain, the wind blew soil from the fields, creating the “dust bowl.”

Pollution – some loading is okay, e.g. dust and smoke particles are needed for condensation, but too much causes problems -the same with soil erosion 

How does soil erode? 

What do we know?   Some land is covered with vegetation– trees, bushes, plants – including natural and row crops,  Some is uncovered soil – e.g., construction sites, farm fields after plowing.

Results of experiment:

Covered soil loses less to erosion – turf with roots that hold soil, and straw cover 

Longitudinal ridges and furrows lose the most soil

Latitudinal ridges and furrows lose less soil (hence use of terracing in farming)

The flat soil pan loses soil, but not as much as longitudinal rows  

 Effects of soil erosion:

Soil forms at a slow rate; if more erodes than is formed, leaves land less suitable for plant growth, including crops

Some erosion can be handled by streams and rivers, is carried downstream and can form deltas – eg millions of acres of wetlands in LA – good for fish and wildlife

Too much soil in waterways causes problems – smothers bottom rocks that fish use for spawning through sedimentation, impedes light penetration and the growth of bottom grasses that are food and habitat

Run-off of soil also carries nutrients (especially from farms and lawns).  In lakes and bays, nutrients cause explosive growth of algae.  When the algae die they consume oxygen, leading to dead zones and fish kills. 

To reduce erosion:

- Farmers  create ridges and furrows (via plowing) perpendicular to the direction of water flows 

- On construction sites, straw cover and quick growing grasses are used to provide cover and reduce erosion.  

- Farmers are increasingly using “no till” agriculture, which leaves vegetation on the fields to hold soil in place

- Farmers plan rows of trees to reduce wind erosion 
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