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Question 

• What material is best at stopping water erosion (in this case 
rain) from getting weathered and transported elsewhere?



Abstract

The reason for my projects water erosion subject is because of 
the rising number of water damage especially in the Tucson area. This 
got me thinking about ways to use and love rain, not dread 
the destruction it leaves behind.
I wanted to simulate and test the erosional process by using a tilted 
sand filled pan as a hill and recreating the rainfall with small water 
poured on the hill. Then by collecting the sand that got past the 
protective material, we could determine which is best. 
In the end, this process did help me see the process of erosion. By 
demonstrating the process, it makes it much easier to find a solution to 
a problem. Unfortunately, my end results became inconsistent due to 
lose variables which is a common problem with experiments.



Purpose and 
Hypothesis

• The purpose of this project is to bring 
awareness to how susceptible some land 
might be to heavy erosion. By simulating 
erosion, it shows how much it can really 
destroy.

• If 500 mL of tap water is poured on a 35-
degree slanted hill made of damp sand, 
then the water will begin to degrade the 
sand and start to move it but will be 
blocked by rocks placed on long the edge 
of the hill. This is because the rocks are 
the most solid material out of all the other 
chosen examples and will therefore give 
the hill much more stability making it 
better and more efficient at stopping 
sudden water erosion.



Variables

Controlled:

• Amount of Water being poured

• Amount of Sand being used

Dependent:

• Level of Decomposed Sand

• Sand Base

Independent:

• Material Defending



Review of 
Literature

Erosion can be a scary force, but there are many ways to prevent 
it and use it to your advantage.

Erosion is the process of different types of natural resources such 
as wind, water or even ice damaging or moving certain things. 
Erosion is commonly found destroying crops or uplifting dirt on 
farms, but sometimes it can have a more sinister impact. Erosion 
can scale up to levels higher than you can imagine. Almost every 
natural disaster is classified as erosion. Things such as tornados, 
earthquakes, floods and tsunamis! Research on this subject is 
important to help prevent and/or lessen damage from these 
natural causes.

There is more to the destruction of land than erosion. Erosion is 
one of three steps to land deformation. The first step is 
weathering. Weathering is the term used for erosion breaking 
down or destroying the material. Then the actual erosion part 
refers to the broken-down parts being picked up and moved to a 
new location. Finally, is deposition, deposition is the process of 
erosion dropping the parts or leaving it behind. These processes 
are how erosion can negatively affect small farms to huge cities.



Review of 
Literature 2

My science fair experiment is centered around the idea of 
erosion. I will be using sand and a slanted hill to represent the 
scientific process of erosion. My project primarily focuses on 
water erosion which is usually the most common. Using different 
materials such as mulch, small plants, even leaf matting, my goal 
is to determine which material stops water erosion the most. By 
observing how much debris the water managed to carry past the 
chosen material, I can determine which one stopped the most. 
I’m looking for effectiveness and durability. How well can the 
material hold back water and how many attacks can it 
withstand? I can test its durability by testing the same material 
multiple times.

My project helps prove how erosion can cause even worse 
erosion. Examples of this statement are water erosion clogging 
waterways making it harder for water to escape causing floods; 
trees falling making the ground more unstable making it even 
more prone to property destroying events; even things like 
earthquakes can come out of nowhere and destroy entire 
neighborhoods. The reason we are so vulnerable to erosion is 
because of lack of preparation.



Review of 
Literature 3

Big natural disasters are hard to prevent because of their size 
and strength but there is more we can do. Every year, we lose 
1% of Earth’s topsoil from preventable erosion. Putting a little 
effort into your backyard to protect it from just a little rain 
can have a big impact. Using items such as sandbags or 
terraces can help protect things you want to keep safe and 
clean. With water erosion, a way to remove the water from 
your property can stop more problems from piling up. You 
can use storm drains or even find a way to reuse the water as 
fuel for the plants (Roundy, Darrell 2019).

In conclusion, there are many ways to limit erosion, so it 
doesn’t have a negative effect on our lives.



Materials

•6 waterproof trays

•Sand

•Water

•Measuring Cup

•Watering Can

• Rocks

• Wire Screen

• Small Plants

• Leaf Matting

• Mulch

• Grounded Object



Procedures
• 1. Prop your tray up on the book so it's at an angle near 30 to 40 degrees.

• 2. Then moisten around 40 ounces of sand until they are damp and clump easily.

• 3. Place all 40 ounces evenly across the raised half of the tray.

• 4. Once all the sand is placed, place the chosen material for the test and place where the sand ends.

• 5. Then fill a measuring cup around 500 milliliters high.

• 6. Place water in watering can simulate rain

• 7. Sprinkle water from watering can onto the top of the incline.

• 8. Observe water traveling downhill and how the chosen material stops it.

• 9. Once there is no more sign of water movement, collect all materials left at the bottom of the incline (if 
any).

• 10. Measure volume of excess materials collected and chart in Exel Spreadsheet (Lable in ounces).

• 11. Repeat steps 1-10 with different chosen material.



Pictures (Before)



Pictures (After)



Data and Results
Note: Numbers are showing how many milliliters of sand were pushed 
past the defensive material.

Rocks Plants Mulch Matting Mesh Control

Test 1
80 290 50 380 340 190

Test 2
190 170 140 120 130 1250

Test 3
120 200 150 300 200 1250

Average 130 220 113 266 223 896
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Analysis

Looking at the data, the materials from best to worst go as follows: mulch, 
rocks, plants, mesh, matting, and control. The control was clearly going to be 
the worst because it had no material. Mulch was very surprising to me. My 
original thought was rocks because of how stable and solid they can be, yet 
mulch won by a landslide.

This shows that mulch is the best option for stopping water erosion (at least 
from my materials). What I think was odd was the first control did better than 
some of the other tests. The main reason I think this happened was because 
this was the first test I did, the sand may have been dryer, or it could have 
been some other reason. What produced these inconsistent results was 
inconsistent testing. There are so many things that could have happened to 
make the results how they are, but they are decently accurate.

There might be better ways to prevent huge rockslides or floods, but mulch 
should be what's guarding your garden.



Conclusion
• In conclusion, my hypothesis was incorrect, the rocks did not have the best results for many different reasons. 

The mulch surprisingly had the best performance with rocks in a close second. I think the reason the rocks 
didn't do as well as I previously thought they would be because although they did help block some of the 
water, they only helped a little with stability since they were on top of the sand. This is the same process that 
causes rock and mudslides.

• Another factor I notices was how inconsistent the numbers were, for example the control. The control had 
nothing protecting it so you would expect all the sand to fall which is what happened on the last to tests but on 
the first test, it only dropped 190 milliliters. I am guessing that this weird event was caused by the numerous 
unpredictable variables. Variables such as the moistness of the sand, the water we used to dampen it could 
have varied greatly.



Bibliography

• Bibliography:

• Science Center, Western Geographic. “Soil Compaction and Erosion | U.S. Geological Survey.” USGS.Gov, USGS, 11 
Oct. 2014, www.usgs.gov/centers/western-geographic-science-center/science/soil-compaction-and-erosion.

• Ho, Melissa. “What Is Erosion? Effects of Soil Erosion and Land Degradation.” World Wildlife Fund, World Wildlife 
Fund, 1 Jan. 2021, www.worldwildlife.org/threats/soil-erosion-and-degradation.

• Roundy, Darrell, and Darrell Roundy. “How To Stop Erosion On A Hill Or Slope.” Granite Seed and Erosion Control, 
Granite Seed, 31 May 2019, https://graniteseed.com/blog/how-to-stop-erosion-on-a-hill-or-slope/

• Wong, Louis Ngai Yuen. “Water Effects on Rock Strength and Stiffness Degradation.” SpringerLink, Springer Link, 30 
Sept. 2015, link.springer.com/article/10.1007/s11440-015-0407-7?error=cookies_not_supported&code=dfaa3a72-
5d33-44c8-a9b6-
ea767be64eb6#:%7E:text=Lashkaripour%20and%20Ajalloeian%20%5B39%5D%20studied,reduction%20in%20mod
ulus%20on%20saturation.

http://www.usgs.gov/centers/western-geographic-science-center/science/soil-compaction-and-erosion
http://www.worldwildlife.org/threats/soil-erosion-and-degradation
https://graniteseed.com/blog/how-to-stop-erosion-on-a-hill-or-slope/

