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REVITALIZE, REINVENT, REDESIGN… 
ess than 1% of the earth’s water is available for human consumption1. With the burden of feeding the 
world’s population becoming heavier everyday, agriculturists must find a way to produce more food and 
fiber with less water and land. The United States’ surface 
and groundwater resources are slowly fading and we must 
all learn how to conserve, preserve, and protect the 

water we have now. Thankfully, agriculturists and scientists have 
been actively working to solve this serious issue. Furthermore, as 
high school students who have all grown up in an agricultural 
community, we understand the dire need for more solutions when 
it comes to conserving water in the agricultural industry. The 
Ogallala Aquifer, the most important water source in this area and 
the rest of the Great Plains, is currently being “mined”2. This 
means that the aquifer is being depleted at a higher rate than it is 
being replenished. According to the map featured to the right, 
several counties throughout the High Plains Water District have 
experienced significant drops in the aquifer’s water level.  

In order to lessen the depletion and hopefully reverse this 
process, farmers and ranchers (the primary consumers of the 
aquifer’s resources) must find new and innovative ways to make 
ever-higher livestock and crop yields with ever-decreasing water resources. In order to protect water, we all 
need to fundamentally rethink the way we view water. Water is and always has been a limited resource with a 
very definite supply. The water you use today when you take a shower, brush our teeth, or flush the toilet is the 
same water that the dinosaurs drank and swam in. Furthermore, the water we have today is also the water that 
future generations will use. Careful planning and conservation efforts are necessary in order to ensure that our 
children and grandchildren have the same access to high quality water to drink, irrigate crops, and even brush 
their teeth. Creating new ways to save water is not only the socially responsible thing to do—it is imperative to 
the survival of our ecosystems. Water conservation efforts on the High Plains will not only benefit the 
agricultural industry and the Ogallala Aquifer, but also the United States as a whole.  

A catch-22 is defined as an unsolvable logic puzzle. We named our team Catch 22 because the water 
conservation issue is indeed an unsolvable puzzle; water availability has and always will be a problem. However, 
our ultimate goal for the water conservation puzzle is for it to be solved as much as it possibly can. Throughout 
this proposal, we have detailed creative and inventive solutions that will help farmers and ranchers become 
more informed on water conservation methods and techniques. Our proposal includes a three-concept plan: to 
revitalize water-saving technology, reinvent soil management, and redesign crop production. Together, 
let’s revitalize, reinvent, and redesign water conservation so that we may all create a better tomorrow for 
present and future generations of water consumers!  

                                                
1 "Human Appropriation of the World's Fresh Water Supply." Human Appropriation of the World's Fresh Water 
Supply. University of Michigan, 4 Jan. 2006. Web. 25 Oct. 2014. 
2 "Mining Water."  Geology Department, UC Davis. University of California - Davis. Web. 30 Oct. 2014. 
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Revitalizing Water-Saving Technology 
ur first strategy is to educate farmers, ranchers, and the general public on new and 
contemporary technology directly marketed towards the agricultural industry. These new 
technological innovations are able to collect specific data from sensors placed in the field, 
including rainfall and moisture information, field temperature, and stress level of the plants. 
They are specifically designed to help the farmer do his or her job 

better. A few examples of products that implement this technology are John 
Deere Field Connect, Smartfield, and PrecisionHawk. All of these 
modernizations help in conserving water differently, but they all have the 
ultimate goal of helping agriculturists save both water and money. For 
example, Field Connect utilizes sensors in order to measure soil saturation, 
leaf moisture, and relative humidity. Because soil moisture can vary from field 
to field as a result of rainfall or the pumping capacity of various wells, 
irrigation patterns can vary significantly. The Field Connect sensors collect 
soil moisture information every 30 minutes, which farmers can access by 
using the Field Connect web application3. By utilizing data collecting sensors, 

farmers will have more information and therefore, will 
be able to make a more informed decision about the 
use of their water resources. Making more informed 
decisions when it comes to water usage is beneficial not only 

for producers, but also the agricultural industry and the country as a whole. The 
second of the potentially water-saving technological programs that we will highlight is 

Smartfield. Smartfield is another program that uses field sensors to collect critical data, such as soil moisture 
and temperature, crop stress, and rainfall4. It utilizes different types of equipment to collect data, including 
probes and sensors. Another technological development, PrecisionHawk, takes a more unorthodox 
approach. A PrecisionHawk is essentially an agricultural drone that can be used to collect data by flying over 
crops. These field drones are equipped with artificial intelligence and are fully capable of determining 
optimal flight paths and collecting critical data, all while in the air5. The PrecisionHawk drone is outfitted 
with several sensors that can check water quality, plant health, and surface composition.  
 We propose that through educational methods farmers, ranchers, and the general public will 
become more aware of water-saving technology. Technology is always developing and improving to make 
our lives better. The agricultural industry should be no different. Technological developments, such as the 
ones highlighted previously, will undoubtedly improve water conservation efforts and make saving water 
easier for farmers.  
 

                                                
3 John Deere. John Deere Field Connect. 2013. PDF file. 
4 “Smartfield Equipment.” Smartfield. Smartfield, Inc., 2014. 30 Oct. 2014.  
5 “Better Data for Smarter Business Decisions.” PrecisionHawk. PrecisionHawk, 2014. Web. 29 Oct. 2014.  
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Reinventing Soil Management 
econdly, efficient water absorption into the soil and conserving soil quality is just as important 
as the actual act of conserving water. If the soil cannot absorb water effectively and 
efficiently, all conservation efforts are useless. We want to fundamentally change the way 
farmers look at their equipment when it comes to water conservation. The type of equipment 

that farmers use would not be the first thing to come to mind 
for most people it comes to water conservation. However, 
research has shown that water absorption is directly linked to 
the ability of the soil to absorb water. An increasing number 
of farmers are utilizing conservation tillage systems. It is our 
goal to educate the public and the agricultural community 
that unnecessary plowing (also known as “recreational 
plowing”) significantly harms the soil and encourages soil 
erosion and runoff. However, if the soil is maintained correctly and plowed only when necessary, it 
becomes more adept at absorbing water at the surface and then holding that water at the root 
zone6.  

We want to fundamentally reinvent the way soil is worked in agricultural production. 
When farmers till the soil, they are also breaking soil aggregate. Soil aggregate is essentially clumps 
of sand, silt, and clay that make the soil stick together. However, when farmers plow, they break 
up these soil aggregates and allow large amounts of oxygen to enter the soil. This causes a boom in 
microbe population growth and the microbes then feed on the organic matter, which decreases the 
amount of carbon in the soil7. Carbon is essential in the soil because it is the component that allows 
good infiltration and absorption when rainfall or irrigation hits the surface. Therefore, by plowing 
the fields regularly and unnecessarily, farmers are losing essential carbon that allows soil to retain 
water. Furthermore, when plowing is necessary, equipment manufacturers have developed 
different types of plows and cultivators that limit soil disturbance to a minimum. These types of 
plows are the most effective at keeping soil well maintained, while keeping soil erosion at bay.  

Our soil conservation method is unique and creative. Soil conservation is not the first thing 
that comes to mind when thinking about new water conservation methods. However, because 
everything is connected, saving the soil effectively saves the water. We need to not only take care 
of our water resources, but also our soil and all other natural resources.  

 

                                                
6 Johnson, Nathanael. "Conventional Farmers Drop Their Plows in Favor of Conservation." Grist. Grist Magazine, 15 
Apr. 2014. Web. 31 Oct. 2014. 
7 Kenyon, Sevie. “Less Plowing, Better Soil.” University of Wisconsin – College of Agricultural & Life Sciences News. 
University of Wisconsin – College of Agricultural & Life Sciences, 1 Nov. 2013. Web. 31 Oct. 2014 
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Redesigning Crop Production 
imited resources are a constant issue when it comes to agricultural production. Living in a world 
fixated on increasing efficiency, American farmers are continually expected to make higher yields 
with less land and less water. This may seem like an impossible task; however, by implementing a 
redesigned program, farmers will better be able to more easily reach those target profits and crop 

yields, all while using less water and saving money.  
The program to which we are referring is the System of Crop Intensification (SCI). SCI began in 

Madagascar in the 1980s with a Jesuit priest, Father Henri de Laulanié8; he had the goal of helping rural rice 
farmers achieve higher profits and thereby, gain a higher standard of living. The SCI program has been 
implemented extensively overseas in India, as well as surrounding countries, and has been used successfully 
by local farmers with significant increases in yields and profits. The primary goal of SCI is to optimize the 
resources that are available to the plant, while minimizing stress and giving each individual plant an ideal 
opportunity to reach a peak yield. Essentially, it promotes producing more by using less9.  
 

The main pillars of SCI are:  
1) Strengthening root systems so that water is quickly and more efficiently absorbed  
2) Utilizing conservation tillage methods; limited plowing  
3) Using genetically-modified and drought-resistant varieties  
4) Introducing organic matter to the soil 

 

Although these methods have been implemented independently from 
each other, SCI has never truly been implemented on a large-scale basis 

in the Great Plains region or in the 
United States as a whole. We would 
propose that the System of Crop 
Intensification be implemented on a 
larger scale and redesigned for crops 
other than rice. As demonstrated in 
the images to the left and right, the 
differences between non-SCI and SCI-

grown crops are substantial. The SCI plants are dramatically larger in 
size and have more developed and larger root systems. These combined factors contribute to larger yields, 
higher profits, and most importantly, less water usage. Also, using drought-resistant and genetically 
modified varieties can significantly impact the amount of water used, as well as the margin of profit. It is 
truly a win-win situation: farmers can use less water and spend less money, while making higher profits and 
yields.  

                                                
8 McDonald, Kay. "An Interview with Cornell’s Dr. Erika Styger about the System of Crop Intensification." Big 
Picture Agriculture. Big Picture Agriculture, 22 July 2013. Web. 26 Oct. 2014. 
9 "SRI International Network and Resources Center." System of Rice Intensification -SRI Concepts and Methods Applied to 
Other Crops. Cornell University. Web. 30 Oct. 2014 
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Summing It All Up 
There’s no doubt about it—conserving water is absolutely imperative. Water is the 

lifeblood of this planet. Without water, we could not survive. We need to preserve the water that 
we have now, protect the water for future generations, and conserve the water so that we can 
maintain this precious resource that Mother Nature has provided. Water conservation efforts, 
especially in the agricultural industry, have improved by leaps and bounds. Compared to a few 
decades ago, more people are aware of water conservation efforts and the importance of such 
efforts than ever before, which is a victory unto itself. Furthermore, farming methods and 
conservation efforts by farmers and ranchers have improved considerably with the development of 
new technology and new information. Water use efficiency has already been improved by utilizing 
new technology, including installing subsurface drip irrigation, planting drought-resistant varieties, 
and just using less water altogether. However, there is still so much more that can and must be 
accomplished.  

Our reimagined and recharged water conservation methods are creative and innovative. 
However, more importantly, they are effective when it comes to saving water. Regulation of 
water by the state and federal government, as well as the water districts, is a common proposal 
when it comes to saving water in agricultural production. The primary issue with this method of 
action is that it takes property owners’ power away when it comes to making decisions about their 
own land. Under current state law, groundwater is owned and can be pumped by the landowner. 
Proposed regulation methods such as water meters will simply not be a successful means of saving 
water because they are not cost-effective, they do not directly solve the issue of water mining, and 
many groups, including a significant portion of farmers, oppose their implementation. Our three-
concept plan will be more effective because it will directly impact water conservation and farmers 
will have the freedom to choose whether or not these methods are appropriate for their operations.  

Water conservation efforts have come so far in the last few decades, but we still have much 
left to achieve. Our proposal will assist in water conservation efforts by revitalizing water-saving 
technology, reinventing soil management, and redesigning crop production. Remember: 
revitalize , reinvent , and redesign ! 
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