
Methods:
1. Create four different environment with one being 

the control.
2. Running 600 mL of water through each system, 

collecting both the water and soil runoff.
3. Measuring and charting the water and soil runoff.

Research question: 
● What specific “additions”, both biological and non 

biological, have proven to be effective in preventing 
erosion caused by water?

Beach erosion at North Beach, 
Florida, after hurricane Irma.
https://www.publicdomainpictur
es.net/en/view-image.php?imag
e=231668&picture=beach-erosio
n 

Conclusion:
● The introduction of “hard” and “soft” armor proved 

to be beneficial, helping to decrease the amount of 
soil runoff and allowing water to exit the system. 

Effects of Water erosion with a focus on river 
outlets on coastal areas 



Some example that are seen today are “hard” 
armor like breakwaters which are used to decrease 
the power of waves coming into the shore line 
preventing a lot of the erosion that comes with waves 
hitting the shore line. Other example include seawalls 
which are used to protect building and roads that 
border coast lines. 

Introduction

Through research I found that “hard” and 
“soft” armor were mentioned multiple times. 

Hard armor: uses of man-made structures in 
locations where the effects of erosion would be 
present to combat the effects of erosion. 

Soft armor on the other hand is defined by 
Coastal Erosion Solutions” by Colonial Construction 
Materials as using natural solutions that improve 
foliage, create habits for wildlife, and control wave 
energy (Coastal Erosion Solutions) preventing 
erosion. 



Examples of erosion prevention solution used today 

Example of a breakwater Example of a seawall



Question/Problem and Prediction

Research Question: What specific “additions”, both biological and non biological, have 
proven to be effective in preventing erosion caused by water?

Hypothesis: With the combination of plant life and solid barriers, water erosion damage 
can be prevented. 



Methods

The experiment consisted of 2 trials along with different types of simulated environments. The control was a simulated 
environment with only sand and soil to make up the substrate. The three experimental environments will be made up of sand, soil, 
rocks, and simulated natural plant life. Environment one will have sand, soil, and rock, environment two will have sand, soil, and 
plant life, and environment three will have a combination of all items. The natural plant life will be simulated by small corn plants 
because they are a shallow rooting plant which would better set the experiment to scale.

I'll be measuring the amount of runoff of both water and soil. The soil will be measured by seeing the soil’s displacement 
in the water. Each environment will get the same amount of water that will run through the system, and the amount of water that 
is collected at the end will be measured and recorded in milliliters. 

Each environment will have a simulated river running through the middle with two 45° bends in opposition to each other 
to simulate natural water sources in nature, as well as each environment will be at a 15° incline. 

Factors that will be considered are gravity, water absorption, and soil moisture. Both water absorption and soil moisture 
will be monitored by a moisture meter measuring the moisture before and after each trial keeping each environment as close to the 
same level as possible. Gravity will be a characteristic of water flow which will be calculated with the gravitational constant,  
9.8m/s2 along with the incline of  15°.



Data Analysis 
● Each environment excluding the 

control each had a different 
environmental factor.

● The introduction of new “armor” 
both hard and soft had an increase 
in water runoff and a decrease in 
soil runoff.

● The introduction of more “armor” 
caused the outlet for the water to be 
smaller and preserved more of the 
coast line.



Data interpretation

Figure A shows the soil runoff in each experiment whereas Figure B 
shows water runoff. Throughout the experiment Figure A had a 
negative trendline: which means that through each experiment that 
the “armor” was introduced to greatly benefited. The rocks acted as 
guides for the water since they were harder to move and wash away 
compared to the soil. The simulated root systems held the soil 
together in the areas that they were in. 

Figure B had a positive trendline, which with the combined date from 
figure A means that the water was able to leave the system without 
forcing any sil out of its place and washing away any soil in the river 
leading to coast.

Figure A

Figure B



The experiment was very successful, it 
confirmed my hypothesis and got the same results as 
other experiments done before. The experiment also 
showed the importance of controlling the flow of 
water.  Allowing the water to flow on it's own 
provides opportunity to cause lots of damage which 
could otherwise been prevented with hard armor. 

This is shown when comparing the results of 
each environment to the control, which had the 
highest soil runoff and lowest water runoff. Without 
redirecting the flow of water the outlets where 
expanded heavily with one trial in the control almost 
having the entire coastline eroded away (shown to 
the left).

Data interpretation Cont. 

Limitation that became prevalent in my experiment 
were: 

● Flow rate 
● Soil moisture 
● Wind
● Soil composition 



Importance and further research

The importance of this experiment as well as future ones is vital to the world because as society grows and 
develops erosion is always going to be a factor that must be considered. Erosion can damage buildings an 
agriculture. Erosion can cause nutrient rich soil to be washed away making that land unsuitable for 
growing crops. Which without a stable supply of agricultural goods people all over the world could suffer. 
Many human interaction with nature is a big reason why erosion becomes a big issue, without proper 
control of water cities and many populous locations develop without considering the later effects. With 
proper R&R erosion can be prevented an even harnessed for it's benefits but that requires research into the 
topic.

Some areas of improvement that became apparent were the environments themselves, possibly 
scaling them bigger as well as putting in biological plant life like growing plants in the environments 
before testing instead of simulated plant life. Additional experiments could be made into how fluctuating 
water flow would affect the environment, the composition of the soil and sand, and the changing moisture 
of the surrounding atmosphere and how that would affect the absorption of the water into the soil. 
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