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Message From Our Chair

ABE friends,

We are excited to share with you this ABE Update Issue focused on Extension, 
#ABE4All. The ABE department is uniquely positioned in two colleges, Herbert 
Wertheim College of Engineering (HWCOE) and the Institute of Food and Agricul-
tural Sciences (IFAS) – College of Agricultural and Life Sciences (CALS). Through 
both, ABE upholds the land grant mission. The land grant mission works to en-
hance and sustain the quality of human life through its research, Extension, and 
education activities. The department will celebrate a centennial of contributing to 
this mission in 2023. (Watch our emails and website for more details on activities 
planned throughout the centennial year.) We are proud to present this ABE Update 
Issue with a focus on the Extension mission of ABE.

Over the past year, ABE has posted to our BLOG stories showcasing faculty con-
tributions to Florida and the world. These stories were written by Charles Brown 
(Writer-Editor, Research Communications, UF) in collaboration with faculty. 
Charles has been a long-time friend of the department and supports the Univer-
sity of Florida Transportation Institute’s T2 Center and other clients with writing, 
editorial, and publications services. His contributions to this effort are greatly 
appreciated. As has occurred for the last half of 2022, the ABE Extension stories 
will continue to be posted on our BLOG throughout 2023 which is accessible from 
our website. 

We have condensed the 13 BLOG Extension stories to create this special Issue to 
showcase the significant contributions made by our faculty for Florida and glob-
ally. It is impressive! Faculty contribute broadly across the state, with locations in 
Gainesville and in Research and Education Centers. Faculty efforts are not in isola-
tion, but in community with stakeholders, municipalities, and other IFAS members. 
Thus, this issue is not only dedicated to our Extension mission but also to all those 
who help us achieve this mission – to enhance and sustain the quality of human 
life. 

Extension faculty share their knowledge and experience in a variety of ways. One 
way is through the askIFAS, powered by EDIS resource (Ask IFAS - Powered by 
EDIS (ufl.edu). Recent EDIS ABE publications include topics on agricultural safety, 
artificial intelligence, climate action, home water use, microirrigation maintenance, 
and salinity levels in irrigation. What a great resource! As you read this Issue and 
want to learn more, EDIS is a great place to start.

Lastly, ABE has had a phenomenal year! We look forward to 2023 and our centen-
nial celebration. We hope you can join us during activities planned to honor and 
celebrate the Agricultural and Biological Engineering Department.

Go Gators! 

CHAIR AND PROFESSOR

@hydroKati

Graduate Biological/
Agricultural Engineering 

Program by U.S. News and 
World Report

Public University by U.S. 
News and World Report

Undergraduate Biological/
Agricultural Engineering 

Program by U.S. News and 
World Report

K ATI  M IG LIACCIO,  P H . D.
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Thank You Charles Brown

Charles Brown supports the University of Florida Transportation Institute’s T2 Cen-
ter and other clients with writing, editorial, and publications services. A wide vari-
ety of projects have included editorial work and writing for the Florida Department 
of Transportation Research Center, grant writing, graphics, and online training.
 
Charles has a background in chemistry and worked as a chemist in medically 
related research before changing to research communications. He was always 
interested in literature and languages, and his position with the T2 Center gives him 
a chance to use both of those interest areas, as well as the occasional opportunity 
to use his experience in print design and production and communications. Charles 
credits a year he spent selling used furniture with an appreciation for working 
with people. He always wants the client to be happy with their product and strives 
to bring a high level of quality and appropriate creativity to each task. Outside of 
work, Charles pursues interests in literature and art, both as a student and as a 
creator.

CHARLES  BROWN

UF WRITER,  EDITOR,  RE-
SE ARCH COMMUNICATIONS

ABE Welcomes New Faculty & Staff

Dr. Jose Reyes
Associate Professor
Biosensors, Enzyme Catalysis, Food 
Engineering

End User Computing 
Specialist II

End User Computing 
Specialist II

Engineer I

Administrative 
Specialist I / HR Liason 

Matt Noonan

David Taylor

Devin Leonard

Dina Quinn
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Mechatronics, artificial intelligence, machine vision, smart 
machines, unmanned aerial vehicles – if this sounds like 
something out of the latest sci-fi epic, think again – this is 
the new agriculture, and Dr. Yiannis Ampatzidis is har-
nessing these cutting edge technologies and making them 
available to agricultural producers.  

The story starts in Florida, in a small community called 
Immokalee in southwest Florida’s Collier County. Immoka-
lee is also home to IFAS’s Southwest Florida Research and 
Education Center, one of 12 such centers across the state. 
As far as Dr. Ampatzidis is from his native Greece, his ca-
reer in agricultural engineering and his focus on precision 
agriculture and automation for specialty crops makes him 
right at home in Immokalee, 
and this is where he develops 
the many innovations he’s 
already known for in his five 
years with UF/IFAS.

When asked what all this 
technology has to do with 
agriculture, Dr. Ampatzidis 
says that we are now living 
in data-driven era and that 
data is our number one asset 
for improving agriculture for 
consumers, producers, and 
the environment. Precision 
agriculture is a higher level of 
agricultural management that 
uses data to optimize “inputs, 
resources, and products.” This 
means maximizing produc-
tion with precisely tuned 
levels of fertilizers and water – the key to accomplishing this 
is good data. 

Where does this data come from? This is where Dr. Am-
patzidis comes in.  He brings together data from sensors 
carried by unmanned aerial vehicles (UAVs; or drones) or 
satellites or based on the ground. The sensors use a combi-
nation of imagery visible to the human eye and multispec-
tral imagery, which goes far beyond human vision to reveal 
many other aspects of plant health. These data are fed into 
a software application called Agroview which processes 
the data and uses artificial intelligence to evaluate plant 
health, plant stress, and disease status more efficiently than 
was possible before. An additional software tool is a type of 
artificial intelligence called machine learning, which allows 
Agroview to get better at spotting disease – in other words, 
the software learns from experience, which increases its 
precision and efficiency. Agroview displays the resulting 
information on high-resolution maps that allow producers to 
use a familiar tool to see their fields in new, high-tech ways. 

These maps can also be used by ”smart” machines to apply 
chemicals with great precision. 

What is this data? It is plant counts, plant volumes, stress 
detection, and even disease detection, often at a plant-by-
plant level. Data can give producers precise information 
about where water is needed, where plants are underper-
forming and need extra attention, or where certain diseases 
are beginning to appear. The amount of data is vast, but 
Agroview makes it accessible so that producers can manage 
hundreds or thousands of acres with the same attention to 
detail that they might use in a kitchen garden outside their 
back door. 

The importance of Agroview 
was acknowledged shortly after 
its release in 2020 with the In-
vention of the Year Award from 
UF Innovate, the organization 
that oversees the development 
of all technology with commer-
cial potential at UF. In 2021, 
Agroview was acknowledged 
on the national stage when the 
American Society of Agricul-
tural and Biological Engineers 
(ASABE) named Agroview a 
winner of a 2021 “AE50” award, 
in which ASABE honors up to 
50 of the “year’s most inno-
vative designs in engineering 
products or systems for the 
food and agriculture indus-
tries,” selecting from entries 
submitted by companies all 

over the world. 

An exciting aspect of Agroview is the many ways it can be 
developed to increase yields and reduce environmental im-
pacts. Dr. Ampaizidis is currently exploring enhancements 
and extensions of Agroview. Using Agroview’s powerful 
imaging and detection technologies, areas with issues like 
lower yields, specific nutrient deficiencies, pests, or disease 
can be detected, and fertilizers or herbicides applied to only 
those areas instead of the whole field. Dr. Ampatzidis de-
scribes other methods that are begin developing currently, 
including an approach to the fruit drop problem in Florida’s 
citrus industry. 

There are many other creative applications of this technolo-
gy being explored by Dr. Ampatzidis and his research team. 
As these techniques are refined, they will make a significant 
impact on yields, profitability of operations, and environ-
mental impacts. Agroview is already making a difference in 
Florida agriculture, but stay tuned as the user base grows 

Dr. Yiannis Ampatzidis with drone

Dr. Yiannis Ampatzidis
Southwest Florida Research and Education Center in Immokalee, 



ABEUPDATE

6 | Fall 2022

Water. We wash the dishes, draw a bath, and run the 
washing machine, but thanks to a public utility system that 
delivers a seemingly endless supply of fresh, clean water to 
our indoor taps and outdoor hoses, we rarely have to think 
about how much water we use, much less where it comes 
from or where it is going.  
 
In Florida, in general, there always seems to be plenty of 
water. We’re surrounded by it in a state of beaches, lakes, 
wetlands, and rivers. Underground, the Floridan aquifer 
quietly supplies millions of gallons a day to Florida springs 
and wells. Overhead, our regular, torrential rains deliver 
some of the highest annual rain totals in the U.S. 

But water is not unlimited. Florida’s water supplies are 
being strained by its growing population of 20 million and a 
massive hospitality industry that hosts over 100 million vis-
itors a year. Florida also has a huge agricultural sector that 
takes up almost a quarter of the state’s 42 million acres 
and is the top national producer of tomatoes, oranges, bell 
peppers, grapefruit, watermelons, and sweet corn as well a 
significant producer of dozens of other fruits and vegeta-
bles and ornamental and landscape plants.

Dr. Haimanote Bayabil is an Assistant Professor of Water 
Resources in the UF/IFAS Department of Agricultural and 
Biological Engineering, based at the Tropical Research and 
Education Center (TREC) in Homestead, Florida. Dr. Bayabil 
is an expert in the small savings mentioned earlier that add 
up to major positive impacts on conservation, environmen-

tal protection, and agricultural productivity and profitabili-
ty. Dr. Bayabil achieves these feats using the latest science 
and technology.  

While water may seem like the simplest and most famil-
iar of substances, it is actually amazingly complex in its 
interactions with plants, soil, topography, weather, and 
sunshine. Dr. Bayabil’s education and experience have 
prepared him to examine all of these interactions and take 
them into account as he develops “practical and sustain-
able water management practices that conserve freshwa-
ter resources while at the same time enhancing plant yield 
and water quality.” 

Dr. Bayabil’s Hydrology & Irrigation Research group was 
recently awarded a grant in which they will use computer 
models to analyze soil moisture data and moisture mea-
surements collected by unmanned aerial vehicles (UAVs, or 
drones). The goal is to develop measurement techniques 
that will lead to better estimates of how much water es-
capes into the atmosphere by evaporation from soil and 
transpiration from plants. This process of water escaping is 
called evapotranspiration, and understanding it is import-
ant if we want to know how much irrigation water to apply. 
The project is being conducted in fields for two commodi-
ties: sweet corn and green beans. As always, the methods 
developed in this project can be applied to other commodi-
ties and in other locations. 

Dr. Haimanote Bayabil 
Tropical Research & Education Center in Homestead, Florida

Dr. Haimanote Bayabil collection field data with 
drone.
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Another key point illustrated by this research is that it take 
scientists with different backgrounds to create the collec-
tive expertise necessary to ask the right questions, design 
the right experiments, and interpret the results. In this 
case, scientists from the University of Florida and the U.S. 
Geological Service (USGS) are working together. 

Dr. Bayabil’s broad background in water management 
problems allows him to be effective both in communicating 
with the diverse specialists on the team and in guiding the 
work. 

In another project, Dr. Bayabil and his team will investigate 
the many impacts of soil salinity due to saltwater intrusion. 
Florida is surrounded by saltwater, but underground pres-
sure of fresh groundwater flowing down to the sea holds 
the seawater in check. As Floridians withdraw more water 
from the ground, especially in intense coastal develop-
ments,  the pressure is reduced, and salt water can begin 
to “intrude” and replace fresh groundwater. 

Again, this seems simple, but it is extremely complex and 
has many impacts, such as changing the physical and 
chemical properties of soil, depleting soil nutrients, and 
killing  many plants that cannot tolerate salt water. A sur-
prising effect of saltwater intrusion is that it can increase 
greenhouse gases and contribute to global warming. When 
the fresh water in seaside wetlands is replaced by salt wa-
ter, the saltwater reduces the number of carbon-absorbing 
plants, and, it could also lead to increased greenhouse gas 
emission by promoting the growth of microorganisms that 
decompose plant material, thus increasing carbon dioxide.  

Dr. Bayabil’s team will use a variety of investigative tech-
niques to evaluate the effects of salt water intrusion and 
the effectiveness of several management strategies to help 
reduce the effects of salt water. These methods include 
using different types of soil additives that can reduce the 
soil’s salt content, such as biochar, salt-repelling hydrogel, 
gypsum, and organic mulch. 

These are just two of Dr. Bayabil’s ongoing projects. They 
work on a small scale, but they have implications on a 
global scale. The issues of water conservation, increasing 
agricultural productivity, salt water intrusion, and coastal 
development are important around the world, in rich coun-
tries and in poor ones.

“While water may seem like 
the simplest and most familiar 

of substances, it is actually 
amazingly complex in its 

interactions with plants, soil, 
topography, weather, and 

sunshine.”

CHANGING 
THE WORLD
S T A R T S  H E R E1923 - 20231923 - 2023

Join the UF/IFAS Agricultural and Biological Engineering Department in 
2023 to celebrate 100 years of past, present, and future innovation.
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It has been estimated that a third of the water used by a 
typical home goes into watering the landscape, but many 
homes use more, with landscape watering taking up to 
70% of their monthly water use. Whatever your land-
scape water use is, up to half of it never helps your plants. 
Multiply this by the millions of homes that are watering 
landscapes, and we have trillions of gallons of water a year 
being wasted in the U.S. This not only affects individual 
utility bills, but it has critical implications for communities, 
many of which have been dealing with water shortages for 
years as the number of people living in cities and suburbs 
increases and as climate change causes regional rain short-
falls and droughts. 

However, if this problem is caused by the habits and water 
use of millions of households, it can also be solved that 
way. If all those households adopted better irrigation tech-
niques, billions of gallons of water a day would be saved. 

This is Dr. Michael Dukes’ specialty. He has done a great 
deal of work on this problem and its solution as part of a 
career focused on irrigation water in both urban settings 
and in agriculture. Dukes has worked on all aspects of 
these issues, including use of modern irrigation systems, 
controllers, and practices, as well as system testing, water 
requirements of various plants and landscapes, water qual-
ity, fertilizer use, and others. His comprehensive approach 
to the problem has given him an equally comprehensive 
understanding, which has made him a valued researcher 
and consultant. 

Dukes is valued as well as Director of the Center for Land 
Use Efficiency (CLUE; formerly, Center for Landscape 
Conservation and Ecology), where he leads a diverse team 

of faculty specializing in many areas of water use and its 
impact on communities, economics, water quality, and 
sustainability. Also included are faculty whose focus is 
communications and social marketing. 

The CLUE team has worked on many engineering aspects 
of water conservation, and research continues to con-
firm that water conservation technologies and practices, 
coupled with educational efforts through Extension and 
other agencies, are making a difference in water use. The 
U.S. Geological Service has reported that per capita water 
use in Florida dropped by just over 20 percent in the years 
2000 to 2020 – at the same time that Florida’s population 
grew by 25%! Extension efforts to encourage conservation 
through research and education have played an important 
role in Florida’s water savings. The CLUE annual report for 
2021 estimated that Extension conservation programs 
alone helped save over 300 million gallons of Florida wa-

ter in 2020. 

In recent years, CLUE faculty have become more focused 
on one of the most complicated aspects of conservation: 
the human element. Research has also shown that this 
aspect of water conservation remains critical.  

In 2020, Dukes summarized 20 years of smart irrigation 
control use in U.S. landscapes for the national irrigation 
symposium “Beyond 2020: Visions of the Future.” Included 

in his report was work done by a variety of CLUE faculty 
that looked at human factors like perception, adoption, and 
use of irrigation controllers and the impact of those factors 
on actual conservation. 

Dr. Michael Dukes
Director, UF/IFAS Center for Land Use Efficiency in Gainesville, Florida
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User satisfaction with ir-
rigation systems was key 
to positive perception, 
and like any technology, 
the researchers found 
that if users became frustrated with operating the system 
or felt that it was not saving water, they became dissatis-
fied. Dukes reported that key to preventing these prob-
lems was education of both homeowners and installers, 
and it was suggested that homeowners needed repeated 
educational support regarding system operation and best 
practices. One example of this support is an Innovative 
smartphone app developed at UF that allows homeowners 
to control their irrigation system based on local weather. 
This type of aid is attractive to many potential owners of 
irrigation systems and makes it more likely that homeown-
ers will interact successfully with the system.

Although human factors related to irrigation technologies 
were largely unstudied 20 years ago, their importance 
has been recognized among irrigation specialists, and the 
number of studies in this area has steadily increased over 
the last ten years. Understanding how people interact with 
technology and finding ways to help make that interaction 
positive are important tasks for improving water conser-
vation behaviors and practices. This is how the problem 
becomes the solution: when millions of Floridians are im-
proving their water conservation practices, millions of small 
savings add up to billions of gallons of water saved. There 

are dollar savings as well, 
for individuals, for utilities, 
and for communities. 

We’ve focused on domestic 
water use, but just as much could be said about agricultur-
al water use, which is about equal to the state’s domestic 
water use. Florida’s 47,000 farms take up almost 10 million 
acres and use 750 billion gallons of water each year, which 
presents an opportunity for significant savings with  the 
right support. Dukes and CLUE work with agricultural 
producers to determine precise water needs for their crops 
and how best to put the right amount of water in the right 
place at the right time. CLUE faculty  conduct studies of 
specific crops, such as corn, peanut, potato, and many oth-
er important Florida crops and supply technical guidance 
to help producers reduce their water use and their utility 
costs while preserving the productivity of their fields. 

The work that Dukes and CLUE are doing is very important 
for Florida, where one of our most important resources 
– and attractions – is water. We turn on the hose or the 
kitchen tap, and we don’t have to think about it much, but 
that’s where the conservation revolution begins. Much 
progress has been made, but these issues are exciting re-
search frontiers for the future, and the solutions are being 
sought by Michael Dukes and his colleagues at CLUE right 
here in sunny Florida! 

Dr. Daeun “Dana” Choi is is part of the team at the Gulf 
Coast Research and Education Center (GCREC) in Wimauma, 
Florida, about 50 miles southeast of Tampa. She works there 
with other specialists in Precision Agriculture, an engineer-
ing specialty that integrates a variety of new technologies 
to improve the sustainability, productivity, and security of 
the food supply. Imagine a drone that flies over 100 acres 
of strawberries or tomatoes and collects image data that 
can be interpreted to determine nutrient deficiencies, plant 
stress, or specific diseases on a nearly plant-by-plant basis 
and then schedules and delivers the needed nutrients or 
pesticides using a variety of ground-based robotic technol-
ogies. Using this very precise approach, threats to a crop are 
detected early and treated with a minimum of chemical in-
put, thus protecting the environment and helping to ensure 
profitability for producers. 

Choi often works with combinations of sensors, robotics, 
and artificial intelligence. She has applied these technolo-

gies to a wide variety of crops, including tree crops such as 
oranges, apples, and peaches as well as ground crops like 
strawberries, tomatoes … and button mushrooms. 

In harvesting these small, delicate fungi, they are picked by 
hand, one by one, to ensure product quality, shelf-life, and 
appearance. This labor-intensive work is tedious, time-con-
suming, and expensive. Mechanized methods have tended 
toward devices that simply cut all the mushrooms on the 
tray, whether they are ready for harvest or not. The device is 
too rough to be used for the fresh market – grocery stores 
and restaurants – which is where the vast majority of mush-
rooms go and where they must be as clean and bruise-free 
as possible.  

Choi brought her knowledge of machine vision, artificial 
intelligence, and robotics to the team that addressed this 
interesting problem. 

Dr. Dana Choi
Gulf Coast Research and Education Center in Wimauma, Florida
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They developed a prototype device that uses machine vision to locate a 
mushroom, attach a gentle suction cup to it, and cut the stipe (the stem 
of a mushroom). Testing showed that imitating the manual technique by 
bending the mushroom to snap it off near the base was as effective as 
cutting, and it saved time and effort. Choi also worked on a team that 
developed a machine vision application to evaluate the maturity of indi-
vidual mushrooms. This type of machine-vision recognition integrated 
with robotics has many useful applications, and it is a hallmark of many 
of Choi’s projects.

At the other end of the size scale, Choi has worked extensively with tree 
crops, including oranges and apples, exploring applications of machine 
vision, artificial intelligence, and robotics in many aspects of grove man-
agement and yield determination. In a significant project for citrus, Choi 
worked on a device that uses machine vision and artificial intelligence to 
count dropped fruit in orange groves. The result was a device with 90% 
accuracy or greater and many times faster than a person when com-
pared to manual counting. Using GPS, the device links images to their lo-
cation in the grove, thus mapping fruit counts and providing the grower 
with precise locations of diseased or nutrient–deficient fruit, better yield 
predictions and timing for harvest, and scheduled treatments that are 
highly targeted and possibly automated.

In Choi’s work with apples, she used an even wider array of technolo-
gies for an equally wide array of grove operations. In one project, Choi 
worked on a team that integrated vehicle-mounted lidar for precision 
spraying on apple trees with a GPS-based navigation system that cor-
rected for uneven grove terrain. The combination can reduce chemical 
use by up to 15%, yielding savings in spraying costs and a reduction in 
environmental impact.

Choi is now bringing her considerable technical skills and insight to 
the production of smaller fruits and vegetables. Choi’s current focus is 
tomatoes and strawberries. At GCREC, Choi is virtually surrounded by 
fields of these crops in one of Florida’s most intensely cultivated and 
productive agricultural areas. Maintaining the productivity of these 
crops is vital to the livelihoods of thousands of Floridians who work 
directly in production and to the many workers and industries that use 
these products. Choi works to give producers an advantage through the 
application of technology. Through her work, the latest developments 
in robotics, sensing technologies, and artificial intelligence are brought 
together to provide practical tools for producers. 

Choi has said that one of the advantages of living in the area and work-
ing at GCREC is that she can get to know, and work directly with, pro-
ducers. She can learn about and understand their concerns, which helps 
direct her research. At the same time, she can put a friendly face on new 
and possibly unfamiliar technologies, thus creating a more receptive 
audience for new methods. 

How important is this work? Choi’s developments in precision agricul-
ture have been praised for the use of “low-cost sensors,” which makes 
these methods more widely available and thus of benefit to some of 
world’s most important food crops. Choi’s extension of her work to small 
fruits and vegetables, which are critical in agricultural economies world-
wide, extends the potential impact of this high tech – but accessible – 
technology for producers, both big and small. 
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We continually make observations and extract patterns that 
we can use to predict the world around us. How things look, 
feel, smell, work. Science is the process we use to determine 
when those patterns are real and what causes them. Some 
phenomena, however, are composed of large-scale systems 
with many aspects and complex interactions. These systems 
can be analyzed in part, but to understand them and predict 
their behavior, they must be analyzed in their full complex-
ity. 

Assistant professor in the Agricultural and Biological Engi-
neering Department, Dr. Ziwen Yu specializes in big data 
analytics. “Big data” refers to the mountains of information 
that can be collected through various means, ranging from 
ground-based sensors to satellite photographs, and the 
methods for collecting, managing, cleaning, filtering, and 
analyzing. These operations take high speed computers and 
sophisticated mathematical techniques and software as well 
as solid knowledge of the underlying natural processes. Yu’s 
background as a data engineer and environmental engineer 
qualifies him on both counts. 

In many ways, wireless technologies have created the era of 
big data. By eliminating the need for wires to transmit power 
or data, wireless technology has made sensor networks 
more common in agriculture. For example, cameras can 
deliver images of a rancher’s cattle throughout their range, 
providing data on the health, well-being, and location of 
the animals. Sensors installed across a field can monitor 
soil moisture and temperature and drive a smart irrigation 
system which only uses water when it is needed. Weath-
er stations can measure temperature, relative humidity, 
wind speed, and more, providing better information to plan 
agricultural operations or respond to a weather emergency. 
Sensor networks like these can generate data for both daily 
operations and long-term observations.  

Yu’s goal is to take these data and then process and analyze 
them and turn them into practical insights for agricultural 
producers. For example, soil moisture is related to weather 
patterns. Wireless soil moisture sensors can give insights 
into this relationship that can be further combined with 
data about crop management, such as fertilizer applications 
and yields, to give real insight into the effectiveness of a 
farmer’s management choices. Better management choices 
can reduce expenses for fertilizers and water and increase 
yield while reducing environmental impacts. In this way, the 
data – which may seem rather abstract – become very real 
benefits. 

The volume of data involved creates a role for artificial 
intelligence, specifically, machine learning. In this type of 
computing, Yu can build a set of rules for the computer to 

follow in analyzing the data and then “train” the computer 
by giving it data that are already known to be good and bad. 
The computer learns from this guided experience, but it 
learns in such a way that it can apply the rules to new data. 
With machine learning, the more data the computer pro-
cesses, the more accurate it becomes. 

Yu is an expert at building these systems and in the math-
ematical and statistical methods used in their analyses. His 
most recent work has focused on issues related to climate 
change. One of the impacts of climate change is a changing 
pattern of where rainfall events occur and how intense they 
are. This has important implications for the management of 
runoff in both agricultural areas and in urban ones. Models 
of precipitation are fundamental to understanding the im-
pact of rainfall events in general and the broader patterns of 
weather over time and location, which is climate.

Better Models of Rainfall

Rainfall is often modeled statistically, and this is a common 
and useful approach, but it is not necessarily linked to the 
actual physical processes that cause rainfall, such as the 
amount of moisture in the air, the temperature, and the 
pressure. In all his work with modeling, Yu is concerned to 
connect the modeling to these physical processes and to 
make the results of modeling more intelligible to users of 
these results. His goal is to help agricultural producers dis-
cover and benefit from the results of data-driven methods 
and artificial intelligence, which producers have been slow 
to adopt. 

Dr. Ziwen Yu
UF/IFAS Agricultural and Biological Engineering in Gainesville, Florida
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Yu and colleagues examined extensive weather data col-
lected by the National Centers for Environmental Informa-
tion (NCEI) and the Florida Agricultural Weather Network 
(FAWN) from their statewide sensor networks. These data 
provide a continuous record of pressure for many locations 
in Florida. Yu isolated periods of decreasing and increas-
ing pressure and correlated these with measured rainfall. 
He and his coworkers found that decreasing pressure was 
well associated with increasing chances of rainfall as well 
as rainfall intensity. Yu led a team that used this work to 
improve rainfall simulation. Combined with other statistical 
methods, Yu and colleagues generated a 100-year series 
of hourly precipitation simulated for the northeastern U.S., 
which indicated drier summers and warmer winters for 
that region, agreeing with several other projections, but 
grounded in the physics of precipitation.

Soil Moisture is Key

In related work, Yu used the results of his rainfall and cli-
mate modeling to create a more realistic analysis of data 
being delivered by soil moisture sensors. The moisture in 
the top three feet of soil is referred to as root zone soil 
moisture (RZSM), and it is highly variable over time and 
space but critical for irrigation planning.  Farmers usually 
adopt irrigation schedules that guarantee a certain amount 
of water delivered, often overwatering in the process and 
increasing freshwater losses and environmental impacts. 

In projects that focus on vegetable crops with shallow root 
zones, Yu is developing statewide root zone soil moisture 
maps. The maps use machine learning to integrate satellite 
date, sensor data, and methods of assuring data quality. 
Through a variety of methods, Yu plans to validate these 
maps, for example, investigating how soil moisture chang-
es with different irrigation and fertilization protocols and 
under various environmental conditions. To accomplish 
this, a multidisciplinary team of experts from the University 

of Florida, Auburn University, and the University of Georgia 
will collaborate on experiments in the fields of six partici-
pating producers. This work will yield many products that 
will be publicly available and useful to farmers throughout 
the three states.

Farmers and Data

For Yu, all this work with big data raises another important 
question: who owns the data? When a producer partici-
pates in a study to develop a new tool that powers irriga-
tion scheduling – a tool that thousands of producers may 
benefit from and one that many companies may profit 
from – what are the rights of the producer? As a researcher 
actively developing such tools, Yu wants to investigate the 
relationship between farmers and companies that provide 
smart agricultural technologies to establish fair data rights. 
This effort has brought together a group of faculty and 
extension agents of different backgrounds, including preci-
sion agriculture, soil science, extension, social science, big 
data, and law. The group has been meeting regularly since 
early 2020 to consider the perspectives of all stakeholders.

In these and many other projects, Yu’s work with big data 
provides important insights into the physical environment 
and into the methods used to study it. His current work 
focuses on agricultural water use, the natural systems that 
support it, the management of runoff, and the methods 
to acquire, manage, and analyze data in these areas. Big 
data has become a scientific discipline within itself that is 
being used in many areas of science and engineering. What 
big data means in practical terms is the ability to examine 
larger systems in greater detail – exactly the tool needed to 
tackle the complexity mentioned earlier. As more research-
ers discover the power of big data for their specialty, Yu’s 
expertise will be called on repeatedly to develop appropri-
ate applications. 

It has been a hundred years or more since most Americans 
lived on a farm. That number dropped steadily during the 20th 
century until now, when it’s about two percent. Today, most 
people live in urban and suburban areas and have no connec-
tion to, or direct knowledge of, agriculture. And yet, of course, 
agriculture remains our most essential industry because it sup-
plies the food we find in our grocery stores and restaurants. 

In addition to being our most essential industry, agriculture is 
also one of the most dangerous. This may be surprising, but the 
rate of injury and death in agriculture and its allied industries of 
forestry and fishing is about seven times the average rate for all 

industries. Why is agriculture so dangerous? 

Dr. Serap Gorucu

“In addition to being our most 
essential industry, agriculture is 
also one of the most dangerous”

UF/IFAS Agricultural and Biological Engineering in Gainesville, Florida
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Dr. Serap Gorucu is an Assistant Professor in Risk Analysis, 
Safety, and Health of Agricultural Systems in UF’s Depart-
ment of Agricultural and Biological Engineering. Her main 
job is to understand the extremely diverse agricultural 
operations in Florida, the hazards their workers face, and 
propose practices or devices that can make the agricultural 
workplace safer. 

The answer to our question is complex, but Gorucu ex-
plains that it has three main elements. First, agricultural 
workers face a wide variety of hazards in the workplace, 
including vehicles, machinery, chemicals, heat, and elec-
tricity, among others. Second, the farm or ranch is not just 
a workplace, it is also where many agricultural families live, 
and children are often engaged in agricultural work from 
an early age. Even when they are not working, children and 
teenagers can be exposed to the hazards of the agricultural 
workplace. You will never see a child working at a construc-
tion site, but child work is common on farms and ranches; 
in fact, it is often a tradition. Third, injuries and deaths that 
are “agriculture-related” may not be categorized as “agri-
cultural” by agencies, and important patterns of injury and 
death may not be detected.

Vehicles represent a significant hazard for all three of these 
elements. Tractors in particular are often operated off-road 
and on uneven terrain. Tractor overturns are often fatal 
when a tractor driven along a slope rolls to the side and 
pins the driver to the ground or sometimes submerges 
the driver in a canal. Tractors are usually designed for one 
person – the driver – but occasionally, others are taken 
along – perhaps a family member or eager child – and with 
no provision for restraint, an extra rider can fall off the 
tractor and be run over. Increasingly, as the urban fringe 
grows out into agricultural lands, there are more conflicts 
between tractors and farm vehicles using public roadways 
and automobiles. These crashes are often disastrous for 
drivers and passengers.

Gorucu has been using video technologies and automated 
ergonomic assessment to examine potential hazards for 

workers in agriculture-related industries. Work in these 
industries often involves repetitive motions that can lead 
to serious disability. Gorucu examined repetitive motion 
injuries in the Florida greenhouse and nursery industry. 
Florida is the second largest producer of landscape and 
ornamental plants in the U.S. The industry brings billions of 
dollars into the state and employs thousands of workers. 
Statistics show that this industry has the highest rate of 
worker compensation claims compared to other agricultur-
al operations.  

Videos of workers engaged in repetitive operations were 
analyzed using an AI-based software that automatically 
diagrams bodies in motion to help detect sources of re-
petitive motion injury. They examined the video segments 
frame by frame, which allowed Gorucu and Williamson to 
compare the motions of different workers for the same 
task, noting that the equipment, which was not adjust-
able, presented different risks for workers with different 
heights. This detailed comparison also gave insights into 
the optimal postures for the observed tasks and how the 
workplace could be organized to reduce stress on a work-
er’s joints. Their recommendations included varying work 
tasks during the day, making the equipment adjustable for 
worker height, and training employees about the relation-
ship between posture and joint stress. 

This type of analysis can lead to actions that prevent many 
worker injuries in the greenhouse and nursery industry. 
Gorucu looks forward to extending this work to other agri-
cultural operations to provide detailed roadmaps for better 
worker protection and make agriculture safer.

Gorucu recently received a funding from USDA/NIFA to 
initiate Florida AgrAbility Project. The main objective of the 
Florida AgrAbility Project is to assist farmers in overcoming 
barriers caused by disabilities and health conditions to con-
tinue farming. Florida AgrAbility is a partnership between 
the University of Florida IFAS Extension and the Center for 
Independent Living of North Central Florida (CILNCF).

Dr. Gorucu at the Sunbelt Ag Expo in Georgia sitting on a lift that 
provides mobility to individuals with disabilities.  

AI-based software in action, detecting bodies in motion to help 
detect sources of repetitive motion injury.
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Producers in Florida and around the world are challenged to 
increase yields while increasing resource use efficiency and 
reducing environmental impacts. The sustainable intensifica-
tion of production systems is by itself a significant challenge 
that is greatly enhanced when compounded with the ex-
pected increase in the occurrence and intensity of weather 
extreme events due to climate change. The recent Intergov-
ernmental Panel on Climate Change (IPCC) Sixth Assessment 
report states that larger economic losses are observed for 
sectors with high climate exposure, including regional losses 
to agriculture and forestry due to impacts on crop yields, 
water availability, and outdoor labor productivity due to heat 
stress. 

Dr. Clyde Fraisse’s extension program at the Agricultural and 
Biological Engineering Department is aimed at developing 
and implementing decision support tools and information 
to help the agricultural industry reduce risk associated with 
climate variability and change. Fraisse and his colleagues 
began to address the effects of climate on agriculture almost 
20 years ago, when agricultural and meteorological experts 
joined to a group that would become the Florida Climate In-
stitute (FCI). The main goal of Fraisse’s AgroClimate program 
is to develop and apply methodologies to incorporate climate 
and weather information into agricultural producers’ deci-
sion-making process. Basically, it aims at increasing action 
on, and value of, climate and weather information by devel-

oping predictive and prescriptive analytics solutions for the 
industry.

In the Southeast U.S. the frequency and intensity of extreme 
events such as heavy storms, flooding, hurricanes, and heat 
waves are expected to increase. The record-breaking storm 
activity seen in 2020, with 30 named storms and 14 hurri-
canes, of which seven were major hurricanes exemplified 
the severity of the challenges that are expected to become 
more frequent in the future. Hurricane Ian, that landed in 
the southwest coast of Florida on September 28 of this year 
caused estimated losses of up to $1.56 billion for Florida 
producers. 

Although hurricanes dominate the headlines of the press, 
other climate related challenges are significantly affecting 
producers in Florida.  Warming winters have reduced the 
available chill accumulation during the winter required for all 
economically important fruit and nut tree species originating 
from temperate and cool subtropical regions. Such cooler 
temperatures are required to ensure homogeneous flow-
ering, adequate fruit set, and economically sufficient yield. 
Variability in chill accumulation from year to year is expected 
as climate patterns during the winter vary and are frequently 
affected by annual cycles such as the El Niño Southern Oscil-
lation (ENSO). However, records from weather stations across 
the region show a decreasing trend in chill accumulation, in-
dicating a trend to warmer winters that may require blueber-
ry and other temperate fruit growers as well as plant breed-
ers to develop adaptation strategies for a low chill future.

Quantitative measurements of winter chill are required to de-
termine the suitability of a cultivar to a particular growing re-
gion, to determine the timing of management practices such 
as applying rest-breaking chemicals, and to predict yield 
potential. Blueberry growers in Florida track chill accumula-
tion during the winter to decide about the application of Hy-
drogen Cyanamide (HC), a flower-inducing compound used 
in a multitude of temperate fruit trees as dormancy-breaking 
agent. Different dormancy-breaking agents with varying 
degrees of effectiveness are applied to perennial crops to 
advance flowering time. Monitoring chill accumulation is 
becoming more important given the recent occurrence of 
mild winters. A group of blueberry growers in Florida recently 
participated in an experiment to evaluate the effectiveness of 
a virtual weather stations system based on gridded weather 
products (GWP) to track chill hours accumulation during the 
2021 winter. 

Dr. Clyde Fraisse

The Strawberry Advisory System (SAS) app developed by the 
AgroClimate group was awarded in 2020 the best weather app for 

farming by the World Meteorological Organization (WMO).

UF/IFAS Agricultural and Biological Engineering in Gainesville, Florida
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The current trend of increasingly higher volume of gridded 
weather data, in contrast to the increasing cost and scar-
city of measured weather data has led to the use GWP for 
agricultural research and decision support. 

We are currently evaluating the accuracy of GWP-based 
chill accumulation estimates in comparison to observations 
at weather stations of the Florida Automated Weather 
Network (FAWN). This experiment is part of a coopera-
tive agreement between the University of Florida and the 
USDA Office of Environmental and Energy Policy (OEEP) 
to develop a digital platform to monitor climate indicators 
in the USA. In this project we are focusing on indicators 
that can help producers make decisions in the field, such 
as degree-days, chill accumulation, crop and livestock 
heat stress, leaf wetness duration, and disease risk, among 
others.    

Plant diseases are also affected by climate variability and 
Dr. Fraisse’s program has cooperated with several plant 
pathologists at the University of Florida to develop tools to 
help growers decide when to apply fungicides in strawber-
ries, blueberries, and citrus trees. The goal is to spray only 
when there is a need reducing costs and environmental 
impacts. 

The main goal of Dr. Fraisse’s AgroClimate program is to 
provide relevant and timely climate information to the 
agricultural industry and increase its sustainability and re-
silience to increased challenges posed by climate variability 
and change. AgroClimate weather station installed in Starke, Florida.

ABE Graduate students Shreeja Sreekumar, Akshara Athelly, and Mert Canatan gather for a photo with ABE 3-Minute The-
sis judges Amy Buhler, Stephanie Seawright, and Mary O’Loughlin-Cox (left to right). 



ABEUPDATE

16 | Fall 2022

Climate change is widely discussed these days, perhaps to 
the point that many people, while concerned, wonder what 
an individual can do about such a large-scale problem.  To 
take action on climate change, we must understand its 
practical impact on specific regions, activities, species, and 
natural systems and to make that understanding available 
to the people and agencies likely to act in those areas. This 
is a special challenge of a phenomenon with the scale and 
complexity of climate change. 

Arguably, the most important tool for understanding climate 
change and its effects is the computer model, which allows 
scientists to bring together vast amounts of information and 
begin to understand  patterns, relationships, and effects. 
With computer models, scientists can examine the climate 
implications in data from the distant past, such as ice cores 
and tree rings, and from recent times, using weather data 
that have been collected over decades. Computer models 
can also be used to project into the future  the effects of cli-
mate change, such as annual rainfall totals, rainfall patterns, 
and sea level rise. 

Dr. Chris Martinez, an Associate Professor at the Center 
for Land Use Efficiency (CLUE) specializes in using com-
puter models to understand the practical effects of cli-
mate change, often focusing on water issues. Martinez 
has worked on improving water quality in the Everglades, 
predicting seasonal water levels in the Florida panhandle, 
seasonal rainfall and streamflow in Floridathe Caribbean, 
and crop yields and seasonal climate variation in Iran. 

The term “using computer models” oversimplifies a complex 
scientific practice. Projects of this type require a wide range 
of expertise and must frequently be carried out by a team 
of specialists, each of whom must be proficient in aspects 
of modeling and in the real-world phenomena the model 
simulates. 

To begin, new models must be written, or existing models 
must be customized. The models are based on years of 
scientific research and often use advanced mathematics 
and statistics. Applying the right model to the right problem 
requires a clear understanding of all of this as well as the 
science that the model is based on. Data sets are carefully 
selected and analyzed before they are used in computer 
models. 

Martinez is also on the front lines of working with decision 
makers and water resources managers to understand and 

adopt the results of climate science in their daily work. With 
proper interpretation, the information derived from mod-
eling has great practical value. Martinez and his colleagues 
are eager to demonstrate this value and make the results 
of their modeling understandable and readily accessible 
to elected officials, water managers, and others who need 
good information to manage water resources. 

For example, working with the Florida Water and Climate 
Alliance (FloridaWCA), which fosters partnerships between 
researchers and water resource managers, Martinez led 
a team of researchers in a computer modeling effort to 
predict water availability during the dry season in Florida. 
Martinez and colleagues developed a real-time monitoring 
tool to predict the arrival and ending of wet and dry sea-
sons based on remotely sensed soil moisture. The tool is 
“high resolution” in that it can provide this information for 
specific locations as well as larger areas. This makes climate 
predictions useful to local managers by bringing the predic-
tions down to the scale that the managers need. Through 
FloridaWCA, this tool is readily available to water managers, 
and FloridaWCA can assist them in putting this tool to use. 
Through this direct engagement, the research also evalu-
ates the adoption and use of such climate tools. This helps 
Martinez and other FloridaWCA members understand how 
to make the results of climate modeling and climate tools 
more useful and more likely to be used in decision making at 
the local level. 

Martinez continues work on both the scientific side and 
“diplomatic” side of climate science for Florida, but his 
work has also found application in Iran, a high elevation and 
generally arid country, where water resource management 
is critical to ensure adequate food production. Martinez’s 
international work broadens his scientific insight and helps 
refine the tools that he uses here in Florida. Climate change 
is global challenge, and step by step, Martinez and his col-
leagues here and around the world are helping a warming 
planet prepare for a changing climate.

Dr. Chris Martinez
UF/IFAS Agricultural and Biological Engineering in Gainesville, Florida

“To take action on climate change, we 
must understand its practical impact...
and make that understanding available 
to the people and agencies likely to act 

in those areas.”
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Dr. Vivek Sharma
UF/IFAS Agricultural and Biological Engineering in Gainesville, Florida

Water picks up contaminants from many sources. This could 
include fertilizer, pesticides used in agriculture and in urban 
landscaping, but it also includes heavy metals, petroleum 
products, small particles, and other contaminants. Indus-
trial waste often finds its way into runoff, and it can contain 
many varieties of pollutants. Sewage can also find its way 
into runoff. Many of these substances have an adverse effect 
on plants, animals, and drinking water sources and many are 
carcinogenic and have long-term effects.

The sources of contaminants can be difficult to determine, 
but one opportunity to reduce nutrient transport from 
agricultural fields is the precision application of water and 
fertilizers in agricultural operations. This is the problem that 
Dr. Vivek Sharma is working 
to solve. Dr. Sharma is an 
assistant professor in the 
Agricultural and Biological 
Engineering Department who 
specializes in precision water 
management. His focus is 
agricultural water use, and 
he wants to increase the 
efficiency of water use in ag-
riculture, reduce agricultural 
water use overall, and reduce 
the impacts of agriculture on 
water quality.

Accomplishing these goals 
means applying a wide 
range of high- and low-tech 
solutions to many different 
crops that are grown in Florida’s various regions. That keeps 
Dr. Sharma quite busy as he presents and demonstrates new 
technologies and practices to producers and supports them 
in adopting these methods.

An important technology that can apply to all crops is the soil 
moisture sensor, which provides real-time soil water informa-
tion on a user’s computer, tablet, and phone to guide when 
water is needed and – more importantly – when it is not. To 
this end, Sharma leads the Florida Agricultural Soil Moisture 
Sensor Network and is working in several projects to place 
these sensors and educate producers and Extension person-
nel in using the information the sensors provide to reduce 
water use while preserving crop productivity. The savings in 
water and in dollars for the producer can be impressive. One 
corn grower reduced the water used for one year’s corn crop 
by 290 million gallons! Sharma cites not only water savings 
– another large grower saved $45,000 in diesel fuel and 
$8,000 in fertilizer savings by using the soil moisture sensing 

technology. This is the difference between typical irrigation 
practice and precision water management. Considering the 
narrow profit margins of agricultural production, savings like 
this are significant, not to mention the positive impact on the 
environment downstream from these operations. Consider 
also that when producers use less water, they are washing 
away less fertilizer, saving dollars and washing fewer nutri-
ents into Florida’s waterways. Multiply these savings across 
the 47,000 farms in Florida and imagine the impact of this 
one technology.

Dr. Sharma is also working with a cooperative project be-
tween The Nature Conservancy (TNC) and the University of 
Florida to place more of these probes and the software that 

goes with them as well as train 
producers in their use. As each 
of these efforts produces more 
data and more success stories, 
more producers will see the value 
of adopting soil moisture sensor 
technology.

Several best management prac-
tices (BMP) for water and nutrient 
are being implemented across 
Florida. To help demonstrate and 
promote this technology and the 
effective implementation and 
use of Best Management Practic-
es (BMPs), Sharma initiated the 
Florida Agricultural Stakeholder 
Engagement Program (STEP). The 
main aim of the STEP is to incor-

porate and engage producers, industry, agricultural research, 
and agricultural technology in an interactive real-world 
system through a farm management competition focusing on 
productivity, input use efficiency, and profitability. This pro-
gram gives producers hands-on experience with new tech-
nology in a no-risk environment where they can interact with 
other producers and specialists. STEP provides an enriching 
experience that fosters “action-oriented learning,” adoption 
of best management practices (BMPs), and camaraderie 
among producers, industry representatives, Extension spe-
cialists, and researchers. The program started in spring 2022 
and generates important production, efficiency, economic, 
and social dataset to enhance the adoption of BMPs and 
technologies. In addition, the program is providing a better 
understanding of knowledge gaps around technology use so 
that appropriate educational and incentive programs can be 
developed.

In addition to projects to reduce water inputs (and outputs)

Dr. Vivek Sharma presenting Florida Stakeholder Engagement pro-
gram (STEP) corn competition results at the North Florida Research 

and Education Center–Suwannee Valley at Live Oak
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in agriculture, Dr. Sharma is also part of a project to ef-
fectively manage fertilizer inputs in agriculture using the 
“5R” principle of fertilizer management i.e., proper fertilizer 
source, placement, rate, and timing with effective irrigation 
being the 5th R.  The cost of fertilizers, which are made in 
part using natural gas, has risen steadily in recent years be-
cause of the increasing demand for natural gas for generat-
ing electricity. In this project, Sharma and his colleagues are 
investigating the use of controlled-release and conventional 
fertilizer in corn, carrot, potato, and watermelon crop and 
their respective impacts on water quality using in-field data 
collection and modeling tools. This is an on-going project 
that has great promise. Watch Dr. Sharma’s Twitter feed for 
updates: @VivekSharmaUF.

These projects are representative of Sharma’s high level of 

activity in pursuing his goals, and they are already making a 
difference. Sharma’s work and its impact on Florida agri-
culture were recently acknowledged when he was named 
Outstanding Young Extension Worker for 2022 by the 
Florida Section of the American Society of Agricultural and 
Biological Engineers and received Extension Professional 
Association of Florida (EPAF) – Art Hornsby Extension Fac-
ulty Fellowship Awards in 2022. They cited his work with the 
Florida Agricultural Soil Moisture Sensors (SMS) Network, 
the Florida Agricultural Stakeholder Engagement Program 
(STEP), his many publications and articles as well as over 
100 presentations and more. This award is the latest in a se-
ries that have recognized Dr. Sharma’s accomplishments in 
addressing one of the biggest challenges facing Florida and 
ag producers around the world.

Today, agricultural engineering includes the wide range 
of technologies and disciplines that must be employed to 
meet the challenges of a new century. A hundred years 
ago, agricultural engineers were developing and refining 
the machines and mechanical methods that would trans-
form agriculture in the 20th century. Machines are still 
central to agriculture, but many agricultural engineers now 
focus on  machine learning and other artificial intelligence 
methods that will transform agriculture in the 21st century. 
With these and many other tools, agricultural engineers are 
helping producers adapt to a world confronting an ev-
er-increasing population and its food needs in a context of 
climate change and environmental stewardship.

Machine learning is a type of artificial intelligence capable 
of helping to understand complex systems examining data 
to extract patterns. Data, usually coming from sensors, 
provides the input that guides pattern recognition. The 
more data a machine learning gets, the stronger the 
recognition of patterns become – it learns. It’s a power-
ful technique, and it has been used in many applications, 
including image and facial recognition, translation, medical 
diagnosis, traffic patterns, and a host of others.

Dr. Sandra Guzmán specializes in applying solutions that 
include artificial intelligence and machine learning to 
irrigation and hydrology problems in agriculture. Guzmán 
is an assistant professor at the Indian River Research and 
Education Center (IRREC), where she leads the Smart 
Irrigation and Hydrology program. The Indian River district 

and nearby coastal counties form one of the most import-
ant citrus-producing areas of Florida. In addition to her 
research in the smart irrigation and hydrology lab at IRREC, 
Guzmán works directly with specialty crop producers to 
manage water more effectively, helping save a valuable 
resource and money while they increase productivity.

Dr. Sandra Guzmán
Indian River Research and Education Center in Fort Pierce, Florida
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With new technology coming at us all the time, producers 
may not be clear on how to incorporate new high-tech 
methods. Smart irrigation systems built on irrigation apps 
and soil moisture sensors have already found their place in 
Florida agriculture. Producers that use them can see how 
they make a difference in applying water more precisely, 
which reduces water use and improves plant health. But 
there was a time when even this technology was new and 
unproven on a production scale and required an investment 
of time and money. It can take a season or two to see if the 
investment is worth it. But time after time, the technology 
has demonstrated its value.

Similarly, at this point, artificial intelligence and machine 
learning might seem like a step too far. This is where the 
relationship between the producers and the IFAS Extension 
Service comes in. That relationship has been forged during 
more than a century of Extension support and innovation 
that has helped producers grow and compete successfully. 
Guzmán brings that credibility in her visits with producers 
in the form of a friendly face and expert knowledge. She 
can help producers get past the new-tech jitters and explain 
how machine learning can be a powerful addition to irriga-
tion practices that producers have become familiar with. 

Guzmán and her team find a very mixed picture in the Indi-
an River area and other agricultural areas where they work 
in Florida. Some producers are not yet using smart irriga-
tion, while others have sensor systems that are not up to 
date. Up-to-date sensors that can collect and communicate 
moisture data provide the essential input for Guzmán’s ma-
chine learning software. The software can produce a variety 
of information for producers that can guide their irrigation 
practices and help ensure the health of their trees. 

Guzmán explains that in Florida, we have two “water 
seasons”: just too much or too little water. Either situation 
stresses plants and reduces productivity. Smart irrigation 
helps the producer have a balance for the water that crops 
are receiving to help maintain optimum plant condition.

Guzmán can work with producers to get them started with 
smart irrigation or to help them create the system they need 

to control irrigation and to generate the data needed for the 
advanced tools she can provide. Guzmán knows this is not 
always easy for producers, so her team focuses on ease of 
use; in fact, her team has a slogan: “If it’s easy; it’s useful.”

Guzmán is one of many IFAS faculty working on different 
aspects of citrus such as grove management to adapt to 
the damage done to the industry by huanglongbing, also 
called citrus greening, and other pests. As part of this ef-
fort, the Guzmán lab developed a water management tool 
called IrrigMonitor. This decision support system software 
“combines data from different types and brands of in-field 
sensors, including soil moisture and weather sensors for the 
assessment of the water status of the orchard.” The software 
allows the producer to assess the water status of the topsoil 
layers where most plant roots are located. This can guide 
the producer to irrigate more frequently at lower volumes, 
which has been found to reduce stress in trees affected by 
huanglongbing. IrrigMonitor’s visual displays also advise 
producers about excess water applied, nutrients being lost, 
or water table rise. 

With work of this kind, Guzmán helps to address what is 
expected to be one of the greatest challenges of the 21st 
century: water.
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The characteristics of an individual that are indicated in their 
genes are called their genotype, but the actual characteris-
tics that are observed as the individual grows are called the 
phenotype, and observing the phenotype is how plants have 
been assessed from the beginning of agriculture. 

Dr. Xu Wang specializes in observing phenotypes. When he 
sees a field of corn, wheat, or strawberries, he sees thou-
sands of individuals and knows that some have qualities 
that deserve to be developed. But in a field of thousands 
of these individuals, how does one find deserving plants? 
Dr. Wang combines a number of cutting-edge technologies 
to answer this question. He can 
use tractor-mounted cameras or 
unmanned aerial vehicles (UAVs, or 
drones) to scan a field and collect 
images of thousands of plants in a 
single pass. He then uses computer 
vision and high-speed computers 
to develop standardized measures 
of the plants. Using the methods of 
machine learning, Wang can train 
the computer what to look for, and 
the more the computer examines 
plant images, the better it gets at 
finding matches for desirable char-
acteristics.

Wang is an assistant professor 
in the Agricultural and Biological 
Engineering Department working in 
several emerging sciences. Machine 
learning and computer vision have 
already been referred to, but Wang 
also works in robotics to automate data collection and in 
phenomics. 

If that last term is unfamiliar, it may be because phenomics 
is a new discipline within biological science with the goal of 
changing the observation of phenotypes from a descriptive 
practice into a quantitative one. This will allow observations 
of plant characteristics that will make it possible to evaluate 
them according to standardized measures. Wang is one of 
a number of scientists around the world who are working to 
develop and apply the methods of this new discipline. The 
standardized methods of phenomics combined with auto-
mated methods of data collection and analysis are opening a 
new window on understanding how plants develop and how 
they interact with their environment. This is critical in a world 
with changing climate patterns. Scientists must understand 
how crops are responding to these changes and if they are 
adaptable. 

Phenomics will help scientists assess whether certain areas 
will continue to be good locations for traditional crops, 
and phenomics can help recommend the right crops for a 
particular area. It can also help direct plant breeders in de-
veloping plants with characteristics that are more suitable 
for the changing climate in specific areas. 

Phenomics has led to a lab-based method called “high 
throughput.” To an observer, this might look like traditional 
greenhouse growing, but the high-tech methods of data 
collection and analysis “supercharge” traditional plant 
growth experiments. More data can be collected on more 

plants both in the field and con-
trolled environment at more stages 
of their life cycle. The evolution of 
phenotype as a plant develops can 
then be connected to its genetics 
to provide a much more complete 
picture of plant development.

As an example, we can look at a 
recent project led by Wang which 
led to the description of a new 
and useful characteristic (pheno-
type) of wheat: time of flowering. 
Measuring this characteristic on 
enough plants to make it statisti-
cally significant requires examining 
many plants repeatedly over an 
entire growing season. Automat-
ed methods of data collection 
and analysis make this possible. 
Wang’s team conducted this “high 
throughput” method in the field 

using vehicles specially equipped with cameras in boom 
arms that could photograph the test plots and deliver 
these images to the machine learning software. To give an 
idea of the scale, Wang collected 400,000 images over two 
growing seasons. Only with advanced computer methods 
is it possible to examine or process this much information. 
In this case, Wang discovered that time of flowering was 
an inheritable trait, which means that it is controlled by a 
plant’s genes. Wang’s team performed an analysis to dis-
cover the genes implicated in the flowering time trait. Thus, 
if plant breeders wish to create plants that flower earlier 
in their life cycle – perhaps to take advantage of shorter 
growing seasons, they can benefit from Wang’s methods to 
selectively breed for this trait. 

Dr. Kevin Wang
Gulf Coast Research and Education Center in Wimauma, Florida

Xu Wang photographing  a strawberry plant.
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Image of housing development showcasing soil treatments for 
evaluating best management practices.

An aspect of climate change that is important for agriculture 
is the spread of plant diseases. Modest increases in average 
temperatures and moisture can favor the spread of diseas-
es, which can further reduce the productivity of important 
growing areas. In recent work, Wang was part of a team of 
scientists that examined the resistance of wheat to a partic-
ularly devastating disease called barley yellow dwarf (BYD). 

This disease causes shriveled grain and reduced yields. It 
is the most widely distributed viral disease of grains, and it 
affects several other crops, including barley, oats, and rice. 
BYD is transmitted by aphids, and because cultivated wheat 
has little genetic resistance to BYD, insecticides are critical in 
responding to an infection. However, infection with BYD can 
be difficult to distinguish from other diseases. Wang’s group 
was interested if phenomics methods could be used to more 
accurately diagnose BYD and locate plants that expressed 
higher resistance.

The experiments showed that a particular gene had a “major 
effect” in controlling BYD resistance in the studied wheat 
plants. This research also discovered a possible new source 
of genetic resistance in wheat. This was the first study using 

high-throughput phenotyping to examine BYD resistance in 
wheat, and the results point to new applications of phe-
nomics methods to protect this valuable crop from its most 
common disease. Wang has studied wheat extensively. 
Wheat is the second most produced grain in the world, and 
an important staple for billions of people. Many import-
ant wheat-producing areas are being affected by climate 
change, and the ability to develop better adapted varieties 
will be critical to maintaining production of this crop. Dr. 
Wang and his colleagues in phenomics will play a vital role. 

Every time we turn on a tap and wash a dish, take a shower, 
or water the lawn, we become part of an incredibly vast and 
complex system, as utilities draw water from the environ-
ment, treat it, and deliver it to our homes and as the water 
drains out or runs off and eventually returns to the environ-
ment.

Dr. Eban Bean is working in a variety of ways to improve 
water resources in Florida. Dr. Bean is an Assistant Pro-
fessor and Extension Specialist of Urban Water Resources 
Engineering in UF’s Agricultural and Biological Engineering 
Department and is also a faculty member in the Center for 
Land Use Efficiency. With a background that includes water 
use, wastewater, and the movement of water in the environ-
ment, Bean is working on projects across the state, from the 
Panhandle to the Keys, to help reduce water use and runoff, 
to reduce the amount of pollutants in runoff, and to locate 
sources of pollution. One way that Bean is exploring to re-
duce water use and runoff is by decreasing soil compaction 
and making landscape soils more like sponges.

Bean has been examining whether compaction can be 
alleviated by tilling compost, which is rich in organic matter, 

into the upper layers of soil before sod is laid. Amending the 
soil by tilling in compost improves the soil before any sod is 
laid and provides a better base for the sod to develop. Bean 
often refers to this as “kick-starting” the formation and de-
velopment of good soil. 

Dr. Eban Bean
UF/IFAS Agricultural and Biological Engineering in Gainesville, Florida
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Bean performed studies at housing developments where 
he tilled one group of yards, tilled and added compost for 
another group, and left a third group untreated as a con-
trol. Nearby storm drains were also equipped with monitors 
to examine the amount of runoff and the nutrients beings 
carried away. Amended yards consistently showed better 
retention of water and nutrients. 

This means better absorption and retention of rainwater 
for plants and less irrigation water needed – especially if 
the home is equipped with smart irrigation – thus reduc-
ing water use and runoff. Multiply this by the thousands of 
homes built in Florida every year, and it is easy to see that 
this one change in the homebuilding process could make a 
big difference for the health of Florida’s environment – not 
to mention that homeowners get healthier, more attractive 
lawns and lower water bills.

Bean ponders every aspect of the movement of water 
through the built environment and natural environment. He 
wondered about the effectiveness of the detention ponds 
that are frequently seen near new developments. 
Bean has performed several studies of detention ponds, 
their function, and their interaction with the environment. 
Detention ponds are often part of “designed ecosystems” – 
such as “gardens, parks, lawns and engineered waterbodies” 
– that are a very common feature of urban development 
worldwide. The intended, positive effects of these ponds 
have been widely studied; the negative effects less so. In 
a series of studies, Bean examined one of these negative 
effects: detention ponds can promote invasive species. 
Urbanized areas are often refuges for invasive plants, which 
may be used in commercial landscaping plans or brought 
in by residents. These studies add an important dimension 
to detention pond maintenance and surveillance of urban 

areas for invasive plants. 

Bean has also studied the intended functions of detention 
ponds, especially removal of excess nutrients. Nitrogen is 
one of these nutrients. About two million tons of fertiliz-
er are used across Florida each year, and too much of it is 
washed away from the plants, ending up in rivers, lakes, and 
wetlands, where it disrupts the balance of those systems 
and promotes overgrowth of undesirable plant life such as 
algae, The results can be devastating. Detention ponds are 
intended to capture some of this nitrogen before it gets to 
natural waterbodies. But do they? Bean found that while 
detention ponds were helpful, adjacent wetlands were often 
found to have higher than normal levels of nitrogen. 

One of the main functions of stormwater ponds is to remove 
excess nutrients from stormwater. Stormwater ponds have 
been found to effectively remove phosphorus in stormwater 
because it binds to pond sediments, and sediments settle 
to the bottom of ponds. Nitrogen is a little trickier because 
much of remains dissolved in the water instead of settling 
out in sediment. Bean’s studies have shown the complex-
ity of the pond system, in which the interaction between 
sediments and water is critical to the efficiency of nitrogen 
removal. These studies provide important insights into the 
design and maintenance of ponds.

In addition, he has recently developed an exciting new tool 
for water studies. Gatorbyte is a sophisticated mobile sensor 
unit that Bean and his student Piyush Agade developed that 
can float on rivers and creeks and detect changes in water 
quality. 

The device started off as a can-shaped device similar to the 
length and width of a football, but additional development 
has reduced it in size by a factor of almost 4 (see photo 
below). It can be placed in a river or stream, and as it floats 
down, it will collect basic indicators of water quality. Gator-
byte transmits these data and its GPS location to the cloud 
in real time, making it possible to develop an unprecedented 
map of water quality with high resolution. Gatorbyte is com-
plemented by Web and mobile applications that allow map-
ping and analysis of the data it collects. Bean and Agade 
have plans to extend Gatorbyte’s capabilities and make it an 
even more powerful probe for pollution sources. 

Gatorbyte is a game changer for water quality studies be-
cause it was developed with off-the-shelf components and 
open-source software, allowing it be easily made by anyone 
with the basic skills required.

Stormwater pond
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 Identifying the sources of pollutants is 
critical to protecting the water we drink 
and use for recreation and – just as im-
portantly – supports Florida’s rich natural 
environment.

As populations across the world contin-
ue to grow and concentrate in cities, the 
need for clean water and environmental 
protection will increase. At the same time, 
climate change is altering patterns of 
rainfall and jeopardizing sources of fresh 
water. Water has become a major inter-
national issue and concern. The studies of 
Dr. Eban Bean and his colleagues across 
the world will be increasingly important 
during a century that promises significant 
environmental change. 

Dr. Young Gu Her is a hydrologist and agricultural engineer 
working as an Assistant Professor at the Tropical Research 
and Education Center in Homestead, Florida. Dr. Her uses 
computer simulation models to reveal the interactions and 
effects of water as it moves through the landscape – a 
subject called hydrology. These interactions and effects are 
often critical to assure adequate freshwater for urban and 
agricultural use and for the health of wetlands and the natu-
ral environment.

Dr. Her’s location in Homestead, Florida, gives him the 
perfect “laboratory” to study these issues. On one side 
of Homestead lies the Miami metropolitan area, home to 
over 6 million people. On the other side of Homestead is 
the Everglades, a vast subtropical wilderness and a hydro-
logic system that encompasses most of southeast Florida. 
Underneath the region is the Biscayne and Surficial aquifer 
systems that deliver much of the area’s freshwater from 
regions further north. Lastly, the region is surrounded by 
ocean waters: the Atlantic Ocean on the east, Florida Bay 
on the south, and the Gulf of Mexico on the west. So not 
only must Dr. Her understands the interactions between 
water supply and water use, but he must understand the 
interaction between surface waters and ocean water as the 
intense use of freshwater allows saltwater to move further 
into coastal groundwater – this is called saltwater intrusion, 
and it changes the types of plant and animal life that coastal 
areas can support. 

Dr. Her has studied South Florida hydrology and agriculture 
in a series of projects. In one of these, he examined the 
effect of increased salinity due to saltwater intrusion on two 
major products of South Florida’s ornamental plant indus-
try, hibiscus and mandevilla, which represent significant 
dollar value to local growers. The levels of urbanization and 
agriculture in the area draw significant amounts of freshwa-
ter, which might influence saltwater intrusion. Dr. Her and 
colleagues investigated how the increasing levels of salinity 
would affect plant growth for hibiscus and mandevilla. They 
monitored the plants in the study using multispectral camer-
as, which can be used to detect plant stress caused by salin-
ity. They also examined how advanced irrigation scheduling 
methods using weather data and soil moisture sensors can 
help save irrigation water use while maintaining the growth 
of soy beans and turfgrass, figure on next page..

In another project, Dr. Her and colleagues examined the po-
tential impact of climate change and the expected increase 
of severe weather events on the Everglades. Specifically, 
they examined the impact of runoff and nutrient loading on 
the northern and western parts of the Everglades including 
Lake Okeechobee and the Kissimmee River basin. The Ev-
erglades are adjacent to many agricultural areas, which can 
complicate efforts to manage the health of these wetlands 
and waterbodies.

Transportable, resuable, and floatable water 
quality sensor

Dr. Young Gu Her
Tropical Research & Education Center in Homestead, Florida
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Using several global circulation models to examine the 
impact of climate change on the Everglades region, Dr. Her 
and colleagues examined runoff and nutrient loads for time 
frames from 10 up to 60 years in the future using hydro-
logical models. The study demonstrated how “global-scale 
changes could differently affect the hydrology and water 
quality of the local natural and managed wetland water-
sheds” and provided help in developing “effective climate 
change adaptation plans to improve the sustainability of 
the Greater Everglades System.”

In the Biscayne Bay area, Dr. Her and his team are using a 
groundwater model to describe the interaction between 
the seawater and the freshwater in the Biscayne aquifer, 
adjacent to Biscayne Bay in southeast Florida. The Biscayne 
aquifer supplies water for over 4 million people in the area. 
Future sea level and climate projections were entered 
into the groundwater model to see how sea level rise and 
climate change individually and collectively affect the salt-
water intrusion process and groundwater level. 

Dr. Her found that future sea level rise is likely to raise the 
groundwater level as much as projected sea level increases, 
with increasing potential for root zone flooding and even 
surface flooding in southeast Florida, see figure on next 
page. Modeling also showed that saltwater intrusion may 
be accelerated by local water management practices such 
as pumping, but it is not very sensitive to sea level rise. 
This is surprising because many believe sea level rise may 
directly cause, or at least accelerate saltwater intrusion. 
This can be true in areas where it takes much time for the 
groundwater aquifer to be recharged due to local soil and 
geological characteristics. In southeast Florida, the soils 

are very permeable (limestone rocks) so that the Biscayne 
aquifer can be quickly recharged by a large amount of 
rainwater, which helps seawater and freshwater reach an 
equilibrium point quickly. 

Dr. Her and his team are also working on the other great 
water body in the area, Lake Okeechobee. They are inves-
tigating how the lake’s internal hydrodynamic process and 
external water and nutrient loadings from the upstream 
Kissimmee River Basin affect the water quality of the lake, 
especially algal blooms. By using an integrated modeling 
framework that combines a watershed loading model and 
a receiving waterbody model, Her can develop an overall 
picture of the water quality processes, combining external 
processes, such as pollutant generation and transport, 
and internal processes, such as mixing and biochemical 
processes. This modeling approach indicated that the lake’s 
algal blooms are sensitive to wind-driven mixing, i.e., this 
mixing can mitigate algal blooms. This is somewhat unex-
pected because many believe the blooms are only or more 
closely related to external loading and/or legacy phospho-
rus deposited at the bottom of the lake.

Dr. Her’s international work gives him a broad perspec-
tive on hydrologic issues and a greater awareness of their 
global scope. For example, in Haiti, the devastating natural 
disasters of recent years are complemented by cultural and 
environmental disasters which have been linked to defor-
estation practices driven by forest clearing for subsistence 
agriculture and the production of charcoal, a vital fuel in 
Haiti. Farmers are often motivated to fall trees and make 
charcoal to sell as a way to offset crop losses. Dr. Her and 
colleagues investigated the connection between forests 
and agriculture in the Courjolle River watershed, figure on 
next page. The forests lie above and upstream of the agri-
cultural fields, which rely on the river for irrigation water. 
Dr. Her modeled the situation by linking a hydrology model 
with a crop growth model for dry beans. When the com-
bined model was calibrated for local conditions, it showed 
that deforestation could decrease water availability and 
stability, causing a decrease in dry bean production, while 
afforestation – creating new forests – had the opposite 
effect. 

The study showed the importance of increasing tree cover 
for hydrologic stability and improved agricultural produc-
tion. It also showed that afforestation can be an effective 
way to manage both the natural and agricultural resources 
in Haiti, improving the environmental sustainability of the 
watershed and the economic sustainability of local small-
holder farmers.

A drone image of experimental turfgrass fields with four different 
irrigation scheduling treatments at the Tropical Research and Edu-

cation Center, UF/IFAS, in Homestead, Florida.
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Dr. Her’s international work has been in South Korea where 
water security is a particularly important issue. South Ko-
rea’s population density and water scarcity are among the 
highest in the world. The interaction between urban areas 
and agricultural areas is a particular concern as “Diffuse 
pollution, mostly from livestock and urban storm water 
run-off, increasingly contaminates already scarce water 
resources” (OEDC). 

To address one source of diffuse pollution, Dr. Her worked 
with colleagues in a recent study to examine the chloride 

ion concentration in three watersheds in South Korea 
that varied in their proportions of agricultural use and 
urbanization. Chloride ion can be compared to salinity, 
and it is detrimental to many water uses. They found that 
chloride ion was higher in waters collecting more urban 
runoff, helping to identify a target for water management 
authorities.

As the world’s population continues to grow and con-
centrate, water scarcity has become a problem for more 
regions and nations and a looming crisis for others. This 
makes the complex work being done by Dr. Her to sort 
out the hydrology in watersheds shared by agriculture and 
urban areas – both as users and dischargers of water – 
more important than ever.

A drone image of a sunny-day flooding event in an urban residential 
area of Miami on October 17, 2017.

Dr. Her is trying to measure the velocity of streamflow in Haiti.

Fall 2022 Re-cap

(From left to right, top to bottom) UF ABE celebrates Open House. | UF ABE successfully hosts it’s second year of the ABE Career Fair. | Graduate students enjoying the annual 

UF ABE Thanksgiving lunch. | UF Field and Fork give the UF ABE Advisory Board a tour around their farm. | UF ASABE represents the ABE department in the 2022 Homecoming 

Parade. | Kevin Wang, Dana Choi, Kati Migliaccio, and Yiannis Ampatizidis gather together at UF AI Days. | New and current UF ABE Graduates pose for a photo at Fall 2022 

Orientation. | UF ABE graduate students who challenged themselves to present in the 2022 3-minute thesis competition. | Undergraduate students Daniel Conway and Erin Kallin 

watch to see who will win the annual boe-bot challenge.
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• ABE’s Graduate Program maintained it’s ranking 
at No. 5 among best biological / agricultural 
engineering graduate programs, according to the 
2022 U.S. News & World Report’s Best Graduate 
Schools.

• Dr. Bin Gao for being recognized as the most 
Highly Cited Researcher for 2022 in three 
different categories.

• Vivek Sharma received the 2022 FLASABE 
Outstanding Young Extension Worker Award.

• Nikolay Bliznyuk received the 2022 FLASABE 
Teacher of the Year Award.

• Sandra Guzmán received the 2022 FLASABE 
Outstanding Service Award.

• Dana Choi received the 2022 ASABE Rain Bird 
Engineering Concept of the Year Award.

• Kati Migliaccio received the 2022 ASABE 
James R. and Karen A. Gilley Academic 
Leadership Award.

• Rafael Muñoz-Carpena received the 2022 
ASABE John Deere Gold Medal Award.

• Adam Watson received the 2022 ASABE A.W. 
Farrall Young Educator Award

• Ashley Sarkees placed 1st in the 2022 ASABE 
K.K. Barnes Student Paper Award (Advisor: Dr. 
Eban Bean).

• Serap Gorucu Recognized as AIM ASABE 
Outstanding Associate Editor.

• Vivek Sharma received the UF/IFAS Art 

Awards and Accomplishments

Hornsby Faculty Fellowship.

• Yiannis Ampatzidis received World’s Top 2% 
of Scientists at Stanford University ranking for 
“Updated science-wide author databases of 
standardized citation indicators.”

• Graduate student, Shreeja Sreekumar 
placed 1st in the UF ABE Three-Minute Thesis 
Competition.

• Graduate student, Akshara Athelly placed 
2nd in the UF ABE Three-Minute Thesis 
Competition.

• Graduate student, Mert Canatan placed 3rd in 
the UF ABE Three-Minute Thesis Competition.

• Graduate student, Alwin Hopf received the 
Research Abroad for Doctoral Students Award.

• Graduate student, Shreeja Sreekumar received 
the Herbert Wertheim College of Engineering 
Certificate of Outstanding Merit student award.

• Graduate student, Morgan Morrow placed 1st 
in the graduate student poster competition 
in the Nutrients and Environmental Quality 
Community at the Tri-society ASA meeting.

• Graduate Student, Jinsheng Huang received 
the Florida Stormwater Association Educational 
Foundation 2022 Scholarship Award.

• Graduate Student, Yicheng Yang received the 
Florida Stormwater Association Educational 
Foundation 2022 Scholarship Award.

2022 Graduates
Congratulations



ABEUPDATE

Fall 2022 | 27 

Master of Science (M.S) 
Non-Thesis Agricultural and Biological 
Engineering 
Advisors: Dr. Ana Martin-Ryals

Daniel Arrieta

Doctor of Philosophy (Ph.D.) 
Modeling Natural-Human Systems 
Advisor: Dr. Rafael Muñoz-Carpena
Co-advisor: Rachata Muneepeerakul

Alvaro Cabrero

Doctoral and Master’s Degree Graduates

Doctor of Philosophy (Ph.D.) 
Hydrology 
Advisor: Dr. Young Gu Her

Sat-Byeol Shin

Doctor of Philosophy (Ph.D.) 
Crop Modeling 
Advisor: Dr. Haimanote Bayabil

Fikadu Welidehanna

Master of Science (M.S) 
Autonomous Navigation for Agricul-
ture Field Robots 
Advisor: Dr. Wonsuk “Daniel” Lee

Rubab Ajmal

Master of Science (M.S) 
Controlled Environments
Advisor: Drs. Ying Zhang and Ziwen 
Yu

Jean Paul Pompeo
Doctor of Philosophy (Ph.D.) 
Remote Sensing 
Advisor: Dr. Jasmeet Judge

George Worrall

Doctor of Philosophy (Ph.D.) 
Precision Agriculture
Advisors: Drs. Wonsuk “Daniel” Lee 
and Yiannis Ampatzidis

Xue Zhou

Bachelor’s Degree Graduates

Aiden Dubay 
Bachelor of Science (B.S.) 
Biological Engineering

Spencer Serrano 
Bachelor of Science (B.S.) 
Biological Engineering

Samuel Boykin 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Andres Esteller 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Gabrielle Fisher 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Ryan Fraser 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Taylor Johnson 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Austin Lee 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Gavin Scott 
Bachelor of Science (B.S.) 
Biological Engineering

Philip Smith 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Sokolnicja Vilbon 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management
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UF/IFAS Agricultural and Biological 
Engineering Department

120 Frazier Rogers Hall 
PO Box 110570 
Gainesville, FL 32611-0570

352-392-1864
abe.ufl.edu

Your generous donation to the UF/IFAS Agricultural 
and Biological Engineering program will provide 
support for our students, faculty and staff. 

To support ABE, our scholarships and more,  
visit abe.ufl.edu/give.
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