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Abstract 

The modern methodization of farming has led to positive and negative outcomes. 

Although modern farming has its own benefits on the production side, on the negative side, it has 

contributed to over-cultivation, land degradation, the exhaustion of soil—which leads to loss of 

arable soil. If these type of methods continue to be practiced, then eventually over time, there 

will be a limited resource of land and production of agriculture will decrease. Indoor vertical 

farming is the solution to this problem—through the practice of indoor vertical farming various 

benefits are achieved, for example, the ability to control temperature and farming all year round. 

 

 

 

Vertical farm in A.P. 

Environmental Science class at 

Manzano High School. 
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Problem 

Arable soil is the golden ticket of producing food. Arable soil is a type of soil that we are 

able to farm on but for a limited time. Once it’s not arable, we must search for new lands to farm 

in and that’s exactly the problem. Our world has little new lands to discover and that is why we 

are searching for alternatives. Our idea, Smart Farming, is the smart choice moving forward. 

Smart Farming is a way to use natural resources instead of products that negatively affect our 

environment. In other words, our team is finding what is better for our environment. In New 

Mexico and other parts of the world, people face the reality of cutting down natural habitats to 

make room for farms because of the increasing population that happens everyday. Lots of our 

foods come from these farms but in exchange, animals are losing their homes. We spray 

pesticides every year to kill off the bugs that eat our growing produce. Since we spray with these 

products, most people are unaware of how it’s affecting our biogeochemical cycles.  

 

 

 

Destruction of forests in different parts of 

the world caused by human interactions 

from 1990-2000. 
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Solution 

Starting a group project is easy, the difficult part is to unify the ideas flowing out of 

everyone. In the beginning we had various ideas on how we were going to generate and represent 

our data. We were worried about things such user interface or how to make it look pretty, some 

of these ideas were simulation running on game engines or with in games themselves. Our first 

attempt of the simulation was to use blender to simulate fluid dynamics to see how the polluted 

water would make to our natural water sources. We were told that was a bad idea and we needed 

to go simpler. Our judges suggested we try something like spreadsheet simulation. We toned our 

ideas to align with with the judges perspectives. Our final form of simulation was using 

spreadsheet program to predict how the data would look. We are making use of the auto solve 

and forecast functions alongside many other tools present in most spreadsheet programs. Using a 

small dataset we are using the forecast function to predict how fast the plants grow in a vertical 

farm compared to a traditional farm. This is a good way to show efficiency of vertical farming 

and it was one of the ideas pitched to us by our judges during our interim presentation. 

  

Efficiency example of vertical farms gotten from Urban Crops 

 



Smart Farm 7 

​​  

Bottom: failed blender model. Top: Graph generated by our model, shows the period of growth.  
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Results of Our Study 

Our research included the different kinds of methods of farming that we can possibly use 

to solve our problem. We also interviewed a local farmer, Minor Morgan, who gave us his input 

about traditional, conventional, and smart farming. His information included the variables of 

cost, energy efficiency, carbon footprint, and the types of pesticides we use. A few ideas that we 

learned during our research about our Smart farm is that growing indoors is more efficient 

because it is in a controlled environment. In an indoor environment there are no seasons that can 

yield or slow down the growth of the farm due to the fact that there are no harmful weather 

effects that can hinder the growth in any way. The method of farming that we used indoors in our 

schools smart farm is vertical farming. Keep in mind all our methods used at school is indoors. 

Vertical farming is a way to save space rather than the conventional farming where it is all on 

land. As we start to farm vertically there are variables that are pros to smart farming such as 

efficiency in growing the plants, less cost for manual labor, and overall better for the 

environment. Vertical farming includes methods such as aeroponics and hydroponics. We found 

that both ways are beneficial to our environment because they produce less energy, or in other 

words a carbon footprint in the environment. Our goal is to find better ways of farming and we 

think aeroponics and hydroponics is the solution due to the fact that it doesn’t need arable land, 

meaning that we don’t need soil, and it is water-based. In our research we found the similarities 

between Minor Morgan’s farm and smart farming techniques. One of them being that they both 

meet the criteria of being aware of what kind of carbon footprint is produced and a difference 

between the two is only the fact that one is vertical while the other is on a land.  
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Examples of organic farming from Minor Morgan's farm (North Valley Organics) 

 

 

 

 

Mycorrhizal fungi, it is a symbiotic fungi that attaches 

itself to roots of plants,  it is used by Minor Morgan to 

help his plants get better nutrition and grow efficiently. 
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Conclusion  

Farming is an aspect of life that we depend on. That is a lesson our team learned during 

our research. In the past, human impact on farming had negative effects because the standard 

practice involved pesticides that spawn algae blooms and destroying habitats for soil that is 

arable causing animals to become near extinct or becoming entirely extinct. If the farming 

population continues to concoct conventional farming methods, not only will the United States 

will suffer the consequences but the whole world will be affected as a whole. Our group 

approached the contemporary issue with a safer and efficient method. These methods include 

farming without soil, farming vertically, farming in a controlled environment, and overall these 

methods save more space in our shrinking environment. Currently we are calculating the growth 

time of plants based on the growth time of plants from our data set. Our next step in furthering 

our model is to be able to calculate the product yield per square foot. Our team will continue to 

experiment with more coding to simulate results that are favorable.  
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with the presentation as well by creating certain slides and presenting them. The executive 

summary of this final report was done by me. I liked our topic that we focused on this year, I 

learned many new concepts, I was unaware that certain methods of farming are harming the 

environment. I didn’t even know vertical farming was even an effective solution. 

 

Manoj Subedi 

This is my second year participating in the Supercomputing Challenge, it has been a fun 

experience for the past two years. Some of the best things I have learned while participating in 

the challenge are team dynamics, leadership, research, and alongside many other skills. The 

skills I have learned here will be something that I will be proud of for a long time to come. The 

experience is not just about what I have learned, it is also about the journey. I have had a lot of 

fun working with my group, getting to know my group a little better each time we come together 

to work on the project. This is my final journey- this has been a fun ride- and I have learned a lot 

from it. 

Jerrel White 

What I have learned from this experience is that the world has different ways to farm but 

the world as a whole should provide food for their people which is best used the right way. The 

more healthy way is what we want for this project . I learned that plants under certain conditions 

can change based on those condition that you give it. In a way a plant might not be able to grow 
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