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No one wants their farmland to turn into a swamp. Unfortunately, this is one problem every farmer has 
likely had to deal with.  After particularly heavy rain, most fields will experience some degree of flooding, 
but for some, that condition never goes away.

Waterlogged soil is responsible for tremendous crop loss across the country. Research by the 
University of Nebraska claims that poorly drained soil causes losses averaging around 15 bu/ac in 
corn, which, at the 2021 average price for corn, comes out to an $8,850 loss per hundred acres. 
But this cost is not restricted to reduced yields—it also includes lost time, increased fungicide 
requirements, and the necessity of replant.

This case study will examine a field in this very situation, that suffered from regular flooding and 
waterlogging, requiring hundreds of acres of replant and costing thousands of dollars in seasonal 
losses. In the span of a single year this field would make a near complete recovery, with minimal 
replants in 2021 and a massive expected yield boost. This was made possible by a large-scale tiling 
installation. By leveraging the powerful diagnostic capabilities of Intelinair’s AGMRI AI platform, the 
farmer was able to prove that there was indeed poor subsurface drainage, demonstrate that the 
yield losses justified the cost of the installation, and then enact an effective and efficient installation.

THE WATER UNDERGROUND

The field in question is in central Illinois, divided 
into two halves which alternate growing corn or 
soybeans each season. The field’s key problem, 
poor drainage, is not an uncommon one, nor is it 
isolated to an especially rainy spring or a simple 
wet area. Across the many acres of the field, 
consistent water buildup has created numerous 
large pools of standing water and swamp-like 
conditions that return every season, regardless of 
how wet the year may be.

The farmer uses AGMRI to keep an eye on all his 
fields, and the insights he received, powered by 
the platform’s analytics and hi-resolution imagery, 
show the full extent of this field’s damage. The first 
and most obvious issues are the large sections of 
perennial standing water. Some of these areas are 
filled year-round, completely preventing the farmer 
from using the several acres of land they occupy. 

Aerial Image of the field during 2020, showing 
waterlogging and pooling water across nearly  
the entire surface.



AGMRI Case Study

Intelinair 2021 Page   /83

EXPLORING THE OPTIONS

But the full extent of the issue goes deeper than 
that—quite literally. AGMRI detects poor yields 
across the field, even in areas far away from 
the aforementioned ponds. These areas also 
worsen with rain, so water is certainly the issue, 
but not surface water. This is more than just 
puddles after a rain—the soil itself is too water-
saturated to drain any more.

The soil in this farmer’s field is of the Drummer-
Flanagan-Catin catena, a technical 
designation that describes its contents. This 

particular classification, common across the 
region, is well known for two things—fertility and 
high clay content. That clay holds on to water, 
making drainage of such fields difficult.  In this 
particular case, the soil was so heavily saturated 
that the underground water table had risen to 
the point that it was starting to interfere with the 
crops’ root systems. Roots cannot effectively 
grow in such conditions, and this significantly 
limited the crops’ access to nutrients, leading to 
poor yields and crop death. 

When it comes to solving drainage issues, farmers are faced with two options—surface ditching and 
subsurface tiling. Surface ditching, should it be appropriate for the situation, is the easiest and most 
affordable. New technologies such as RTK-GPS guidance make ditching a very effective option 
for surface drainage (to read a case study that shows the power of these advances in precision 
ditching, see here). However, even the most advanced precision ditching has its limits. Ditches 
provide drainage by routing rainwater out of a field before it can pool on the surface, but when the 
soil itself is so waterlogged that plants cannot grow effective root systems, other solutions need to be 
explored. This is where farmers must turn to tiling.
 
Tiling is a long, expensive process that involves installing semi-permeable drainage pipes beneath 
the soil. These were once layered ceramic tiles (hence the name), but nowadays are made using 
rigid plastic with occasional perforation. When installed, the tubes can be penetrated by water but 
not soil, allowing the water to collect inside and flow out of the field. Once the water table is lowered 
below the depth of the tiling, drainage will stop until rain raises it again.

THE ISSUE IS MORE THAN JUST PUDDLES 
AFTER A RAIN—THE SOIL ITSELF IS TOO 
WATER-SATURATED TO DRAIN ANY MORE.

https://insights.intelinair.com/demistifying_drainage/
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Agricultural drainage
The top illustration represents agricultural land without drainage improvement. The water table near
the soil surface and water ponds in surface depressions. The land in the bottom illustration is drained 
by a system of subsurface plastic tubing or clay tile. The water table is lowered, which allows timely 
field operations and helps increase crop yields.

Tiling has a number of other advantages besides simply being able to effectively tackle subsurface 
drainage issues. For one, it nearly eliminates erosion since the water movement is done underground. 
In ditches, even if erosion is kept to a minimum, topsoil and chemical application can be pulled into 
the ditches during heavy rain, sending those important resources out of the field. Tiling also has a 
much longer lifespan, capable of lasting upwards of fifty years when properly installed.

Image Source:  Ohio State University
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AGMRI’s “Digital Twin” analyzes all aspects of a 
field from the ground up.

AGMRI, thankfully, was able to help. AGMRI 
is the revolutionary decision support platform 
for Ag that uses machine learning, computer 
vision, and high-resolution imagery to construct 
a “digital twin” of any field under its purview.  
This digital twin is an exact copy of the field in 
digital space, including information such as 
soil composition, field topography, and color, 
thermal, and infrared images taken by plane, 
drone, and satellite. All together, this provides 
an uninterrupted view of every acre from 
planting to harvest. 

This is all processed by a series of powerful 
machine learning algorithms that produce 
multiple vegetative health indices, and 
are capable of detecting everything from 
emergence to disease to weed growth. All of 
these issues can be immediately viewed and 
acted upon via alerts and visualizations that 
appear right on the user’s smartphone.  AGMRI 
can even wirelessly export custom prescriptions 
to machinery in the field, connecting these big-
picture insights to the day-to-day work on the farm. 

MAKING THE CASE

The farmer of this field knew that tiling would be the best solution. But tiling’s main drawback is a 
significant one—its price. Tiling installations range wildly in price based on a number of factors, but 
can cost as much as $800-1000 an acre for the most intensive operations. On a 150-acre field like this 
one, that price tag would make anyone think twice. But this farmer had an additional limitation on 
him—he didn’t own the land.

This farmer, like many across the US, rents this field from a landlord.  While he is responsible for 
maintaining the crop and ensuring high yield, he does not have the capital or authority to approve 
a 6-figure tile installation. He not only needed to make sure that this solution would be cost-effective, 
he had to demonstrate that to his landlord.
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AGMRI’s deep field analytics were critical in demonstrating the necessity of tiling in this situation.  
First, a historical view was taken of the field, looking at previous yield maps since 2018. AGMRI’s 
plant health analytics showed consistently low yields across both halves of the field in all seasons, 
regardless of which crop was growing at the time. These analytics pointed to suboptimal access  
to nutrients due to the high water table as the reason. If properly drained, the field stood to gain  
a 6-10% increase in yields, or approximately $9,000-$15,000 per season at 2021 crop prices.
AGMRI’s imaging also took care of the majority of the preliminary scouting work. Scouting a 150+ 
acre field could cost $500-600 and take hours, whereas AGMRI took care of it instantly.

The landlord, after seeing the benefits tiling could bring to the field, agreed to fund the project. It 
should be made clear that the landlord in no way was being cheap or ignorant by initially resisting 
the idea of the operation—no one should want to spend tens or hundreds of thousands of dollars 
unless it is both a necessary expense and has a clearly visible return on investment. Finding that 
information was the challenge, and AGMRI was able to provide it.

AGMRI’S DEEP FIELD ANALYTICS WERE CRITICAL IN DEMONSTRATING 
THE NECESSITY OF TILING IN THIS SITUATION… AND TOOK CARE 
OF THE MA JORITY OF THE PREL IMINARY SCOUTING WORK.

NDVI images showing impacted crop health across the field from 2018-2020, left to right. Red and yellow indicate weak foliage 
growth, light and dark green indicate stronger growth.

2018 2019 2020
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The tile was installed in the off-season of 2020. Several main lines drain into already existing ditches 
in the field. While these had previously been incapable of doing anything to stop the waterlogging, 
they were now able to aid in the process. Auxiliary lines branched off the main ones, providing even 
drainage across the field. The pattern tile also included smaller support lines that were put in where 
AGMRI had previously shown the water was able to pond for a long period of time, allowing the field 
to drain those areas more quickly even in the case of a large rain event. 

In 2021,the positive results are already coming in. The emergence, which had previously been 
patchy and uneven, was uniform and strong across the entire field. The field has needed no replants, 
and the yield forecast is very promising. Looking at both color imagery and plant health analytics, 
the difference between the two years is like night and day.  

PIPELINE TO SUCCESS

I N  2 0 2 1 ,  T H E  F I E L D  R E Q U I R E D  N O  R E P L A N T,  A N D  T H E  Y I E L D  F O R E CAST  I S  

VERY PROMISING.  LOOKING AT BOTH COLOR IMAGERY AND PLANT HEALTH  

ANALYTICS, THE DIFFERENCE BETWEEN THE TWO YEARS IS LIKE NIGHT AND DAY.

The tile installation process, covering the entire field in a network of interconnected underground tubes.
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While the field is not perfect, it is already well 
on its way to a much healthier yield in the 2021 
season. The top half still has some small issues 
with drainage that will likely disappear in the 
coming years as the tiling continues to improve 
the underground drainage. The most recent 
color images from 2021 show healthy growth 
across the field despite these lingering issues.

Information is what stands between anyone and 
their plans to revamp their farming operations. 
Everything has a cost, and unless you know that 
the cost is worth the benefit, putting money 
down is extremely risky. Intelinair’s AGMRI 
platform provides all the information you need 
to make informed decisions on your fields with 
its digital twin and deep analytic technology. 
Could your field make use of tiling? AGMRI can 
help you know for sure, funneling you through a 
pipeline to success.

AGMRI’s Vegetative Health Index on the field from July 16, 2020 (left) and July 21, 2021 (right). Yellow indicates poor health, 

while green is strong health. The improvement between the two years is staggering.

2020 2021

Excelent field condition during the 2021
season after the tiling installation.
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Intelinair is spearheading the digital Ag revolution through AI, focusing on improving in-season crop 
performance and providing off-season logistical insights through our innovative digital twin technology 
and AGMRI machine learning platform. We are committed to boosting efficiency, driving higher yields, 
and increasing productivity all while maintaining sustainable farming practices in the ever-changing 
world of Ag tech. You can find out more about our mission and how we can help you get the most out  
of your fields at www.intelinair.com or by calling 1-833-692-4674.

ABOUT INTELINAIR

https://www.intelinair.com

