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UF ABE Ph.D. student, Piyush 
Agade, shares his research at the 

2025 ABE Poster Symposium. 
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LETTER FROM THE INTERIM CHAIR

Dear friends,

We have transitioned from Spring graduation into Summer 
and we extend a hearty congratulations to our 2025 graduates. 
It is a source of pride to release our career- ready grads 
into the world to see where they will go and how they will 
impact the future of food systems, biotechnology and water 
resources. Summer semester always feels like a reset from the 
pace of Fall and Spring. Things move a little slower here in the 
Summer in the swamp- it’s a great time to focus on and tackle 
bigger projects, and prepare for Fall. 

This year we have welcomed new faculty to our growing 
ABE family, Denjung Wang, Ph.D. and Nassar Najibi, Ph.D., 

celebrated the groundbreaking of the state of the art W.W. Glenn Teaching Building, and 
celebrated our decorated faculty’s awards and achievements, which you can read more about in 
this newsletter. 

In closing, I would also like to thank the generous donors who supported 
our department and students on this year’s Giving Day. Your contributions of 
nearly $7,000 will support the outfitting of our new teaching building, where 
students will have access to top of the line equipment and cutting-edge technologies that will help 
prepare them to be the agricultural and biological systems leaders of tomorrow. 

Thanks,

Greg

INTERIM CHAIR AND PROFESSOR
GREG KIKER, PH.D.
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It’s part of the sector’s latest 
transformation. First came 
mechanization, when tractors 
and other machinery replaced 
animal power in fields. 
Chemical usage followed, 
coating crops with additives 
like fertilizer and pesticides, 
along with plant genetic 
engineering. 

Now, artificial intelligence 
promises to catalyze the 
fourth agricultural revolution.
Florida’s 97 million acres 
of farms and ranches spat 
out around $10 billion in 
agricultural products in 
2022, according to the U.S. 
Department of Agriculture. 

The state leads the nation in 
bell pepper, sugarcane and 
watermelon production. It 
ranks second in oranges, 
sweet corn and strawberries, 
and third in cabbage. 

But it’s not immune to 
the challenges riddling 
the American agricultural 
industry, including labor 
shortages, skyrocketing 
expenses and an aging 
farmer population.
Artificial intelligence offers 
a path forward - one that 
researchers and producers 
alike are eager to explore.

CultivatingAI
EMBRACING ARTIFICIAL INTELLIGENCE 

TO TACKLE INDUSTRY CHALLENGES 
AND REVOLUTIONIZE FARMING 

Perched in her lab, Daeun “Dana” 
Choi fiddles with her computer 
mouse and keyboard. A video 
materializes on her monitor: an 
image of a row of strawberry 
plants, zoomed in close enough 
to see the individual golden flecks 
patterning their scarlet skins. 
Their leafy canopies - streaked 
with veins, sun rays and shadows - 
stretch above the fruit.
The camera pans slowly from 
above, showing plant after plant 
and the horizontal stems, or 
runners, shooting between them. 
It would take a trained eye to 
detect that the entire scene - 
down to the dimpled, blushed 
berries themselves - was a virtual 
simulation, one destined to train 
artificial intelligence to perform 
tasks and provide insight that will 
help growers save time and money.

Story by Brittney J. Miller, originally published in 
Florida Trend Magazine. Photos by Tyler Jones/ IFAS 

Daeun “Dana” Choi, Ph.D.



ABEUPDATE

Summer 2025 | 7 

Products are already making the difficult 
jump from lab to marketplace, with 
proponents throwing millions behind the 
projects. 

The University of Florida, with its 
HiPerGator supercomputer and hefty 
agricultural extension program, is among 
the state leaders carving the way toward 
what’s expected to become a $4.7-billion 
niche industry by 2028.

“Agriculture is at the point that we are 
transitioning from physical labor to more 
technology-related jobs,” says Choi, an 
assistant professor of ag engineering and 
specialty crops at the University of Florida’s 
Gulf Coast Research and Education Center 
near Wimauma. about 30 miles rom Tampa.
“It will be a high-tech industry in the 
future.”     

“A hundred vears ago. everybody was scared 
about electricity and how we were going to 
use it. I feel like it’s very similar (with AI),” says 
Xu “Kevin” Wang, an assistant professor of 
agricultural engineering at the UF Gulf Coast 
Research and Education Center. “We don’t 
have to be scared by AI. It’s just a tool for us. 
How can we leverage this power?”

Wang hopes Al-driven tech can trim a year 
off the process of strawberry plant breeding. 
Vehicles armed with cameras take photos of 
strawberry plants in a field and those images 
are converted into a 3D replica of the farm.
Back in the lab, the thousands of photos are 
used to create a 3D version of the row - a 
virtual twin down to the number of berries, 
branches and leaves on each plant. (The team 
uses the same animation programs behind 
vegetation graphics in video games, even 
using a video game controller to maneuver 
the field vehicle.)

When strawberry plants number into the tens of thou-
sands, he takes aerial photos of the populations with 
a drone. That imagery is then fed into an AI model 
trained to recognize certain features - color, visible and 
nonvisible light, and shapes - and identify the ideal se-
lections much quicker.

“If we give a prediction tool to the growers, they can 
have better decision support,” Wang says. The same 
formula can be used to reveal other data about crops, 
like nutrient deficiencies and plant stress.

UF has an expanding toolkit of agricultural AI. In one 
lab sits a prototype that can autonomously detect and 
cut strawberry runners in the field. Others are using 
generative AI to amplify details in aerial photos, or to 
complete 3D models of fruit for Al training. Researchers 
are wielding the tech to attack statewide challenges - 
like autonomously injecting antidotes into citrus trees 
to combat greening or using precision sprayers to apply 
pesticides while mitigating waste and chemical runoff.

“As the R&D arm of Florida’s second-largest industry,
UF/IFAS is heavily investing in agricultural applications 
of AI as part of a larger effort to make Florida the Sili-
con Valley of agriculture,” said Scott Angle, senior vice 
president for agriculture and natural resources and 
leader of UF/IFAS, in a statement. “We’re also commit-
ted to commercializing innovation so that Florida farm-
ers work smarter, not harder to feed Florida and the 
world.”

Choi, and Xu “Kevin” Wang, Ph.D.
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Where Science  
StoryMeets

Indigenous knowledge systems. 
To accomplish his goal of providing 
a robust and useful model of 
the patterns and predictions of 
flooding on the Blackfeet Nation, 
Rio relies not only on computer 
models and artificial intelligence 
(AI), but the rich storytelling 
history of the Blackfeet people. 

His approach addresses aspects 
that computer models typically 
miss, like impacts on people and 
their values related to a problem.  

“There are people who’ve been 
living on the landscape for 
thousands of years and they 
understand the landscape better 
than we ever will. They know how 
the systems respond to extreme 
weather events and how different 
indicators show that things 
are changing over time. So my 
research is all about, why don’t 
we go talk to them and learn from 
them what should go into our 
models?” he muses.

The Blackfeet reservation in 
Northern Montana neighbors 
Glacier National Park and spans 
an impressive 1.5 million acres 
of forestland, prairie and 180 
bodies of water. The traditional 
homeland of the Blackfeet covers 
a much larger expanse north 
to the Saskatchewan River in 
Canada to the Yellowstone River 
to the south.  For over 10,000 
years its people have lived on 
and in natural order with the 
land marked by the ridge of the 
Rocky Mountains, nicknamed ‘the 
backbone of the world’.   

“Water is life” has become a fa-
miliar protest cry for one of our 
most vital resources. In the Black-
feet Nation that sentiment reso-
nates. Water plays a particularly 
special spiritual significance to the 
Tribe, as well as imbuing financial 
and environmental importance. 
Not only is this the water that they 
need to drink to sustain the lives 
of their people, but water plays a 
crucial role in their tourism and 
agriculture industries. Water car-
ries a lot of weight.

HYDROLOGICAL MODELING AND 
THE BLACKFEET NATION

ABE’s Rio Bonham specializes 
in hydrological modeling; 
if you asked him to give an 
elevator pitch of his work he 
might say something along 
the lines of, ‘I use computers 
to predict where water 
is going to be’. However, 
inarguably, the most special 
feature of his work involves a 
uniquely human element.  

Bonham, a second year 
Ph.D. student under the 
direction of Drs. Medeiros 
and Muñoz-Carpena, 
participates in a research 
project in collaboration 
with the Blackfeet Nation, 
Amskapi Pikuni, in northern 
Montana. His project, initially 
funded by the UF ROSF 
(Research Opportunity Seed 
Fund) combines Traditional 
Ecological Knowledge of the 
landscape into quantitative 
flash flood models, 
exploring an intersection 
between Western science and 
engineering with
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With one foot in modeling and data entry, 
and the other in observation and empirical 
knowledge, Rio’s work in hydrological mod-
eling combined with the long held tribal his-
tory and stories is about creating an AI tool 
to help the Blackfeet community plan how 
to prepare for flash flooding events.  

 “We do hydrological modeling because we 
want to understand where water is going 
to be at, at any given point. Understanding 
where water is going to be is so important. 
If there’s too much water, in the event of 
flooding, we need to be able to predict what 
the magnitude of that flood is going to be. 
Is this something that’s going to just come 
over the banks, or is it going to take out the 
whole town? On the other side of that is 
droughts, too. If we have all these different 
indicators pointing towards that it might 
be a drought one year, we can help people 
be prepared for that, maybe that looks like 
buying up more hay for the cattle. Maybe 
that looks like managing the dams a little bit 
differently and redistributing the water allo-
cations. You can start to make adjustments. 
When you talk about resiliency of commu-
nities, part of that is just allowing people to 
be prepared, making sure that they have the 
best information available so that they can 
plan ahead,” Rio explains.  

Tools like satellite imagery, remote sensing 
and machine learning can organize data, 
produce historical info and make predictions 
about weather and water events, but in 
places described as ‘data scarce’, including 
traditional understanding of the landscape 
is proving to be a vital key to understand-
ing ecological patterns and projecting with 
some confidence the future of water behav-
ior in times of climate uncertainty. However, 
given the importance and significance of 
water to the Blackfeet, you need the right 
person for the job.  

 
Rio is soft spoken and earnest and his drive for this 
research is palpable. There is something about his 
openness, humble nature, and propensity towards 
a ‘beginner’s mindset’ that makes him a seemingly 
perfect candidate to undertake this task with careful 
consideration, this interdisciplinary balance of engi-
neering and social science. 

“The Pikuni Tribe has been super welcoming to just in-
vite me in to come alongside them in their work, espe-
cially as I’m not a native researcher. That relationship is 
only growing. This work is a kind of marriage of phys-
ical historical data, word of mouth, and legacy history 
with some hardware and software.  Traditional Ecolog-
ical Knowledge refers to a relational understanding of 
the landscape, and Indigenous populations already 
have that. It’s typically held in the format of things like 
oral histories, stories. That information is so valuable 
and so rich, especially when it stays on the landscape, 
because it is specific to that landscape. That’s a big 
reason that we’re working with the Blackfeet, be-
cause they’ve been living on their land for thousands 
of years. Their creation stories are from there. It’s 
the history of their land and their understanding of 
what their grandfathers and those grandfathers knew 
and passed down. It’s not just an abstract bunch of 
numbers in a spreadsheet, it’s real,” he says about the 
privilege of working with the Blackfeet community, 
“I’m not an expert just because I come from, you know, 
our one university, right? They have a thorough under-
standing of their landscape.”   

Rio Bonham
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The Joe E Collins IIAward
Each spring, UF ABE Design II student teams 
present their capstone design projects to faculty 
and the ABE advisory board. Projects are judged 
based on their overall use of engineering, 
science, and mathematics in design solution, 
sustainability, and presentation quality. 

The Design II course, led by Ziynet Boz, Ph.D., 
is an opportunity for Biological Engineering 
students to apply their theories and research 
into tangible, workable projects. The success of 
her course has been a result of continued efforts 
to make sure students complete engineering 
design cycle and have an opportunity to reiterate 
with their prototypes built. 

Teams Sterile Step, FertiGators, Egg-ineers, 
Stella 2.0 and Hydro Sense showcased their 
capstone design projects for the panel of judges. 
The FertiGators: Sarah Laboda, Ethan Lantzy, 
Nicholas Manco, and Quinn White took the win 
this year. They showcased a mobile app that 
allows produce farmers using drip fertigation to 
model water and chemical flow.  

The FertiGators were awarded the Joe E. Collins 
II Excellence in Engineering Design Award-  an 
award certificate and prize of $250 per team 
member, given in honor of the ABE Alumnus of 
the same name. The award was presented by 
Interim Chair Greg Kiker Ph.D., and Joe’s wife 
Lisa Collins.  

Joe Collins, Senior VP of Ag Operations at Lykes 
Bros. Inc, spent 32 years as a professional 
agricultural engineer and was responsible for all 
Ranch and Citrus division operations in Florida 
and Texas.  He received his BS in Agricultural 
Engineering from the University of Florida in 
1991. He was appointed to the South Florida 
Water Management District Governing Board 
where he served as chair, was presented with 
the distinguished alumnus of the University of 
Florida and was a proud Gator fan.  

The Joe E. Collins II Excellence Award preserves 
the memory of our late alumnus and honors his 
significant contributions both to our department 
and to Agricultural Engineering.

Design II Winners the FertiGators
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The Joe E Collins II

The DSSAT Development Sprint remains a cornerstone for advancing agricultural modeling tools. 
This year’s January event paved the way for innovative solutions in sustainable food production by 
fostering a collaborative environment and addressing critical agricultural challenges.

With a mix of in-person and virtual collaboration, the 2025 January Sprint exemplified how 
diverse expertise and cutting-edge research can converge to address global food security and 
environmental sustainability.

The event attracted diverse participants, including representatives from leading institutions 
such as the USDA-ARS, International Fertilizer Development Center, Soil Health Institute, Auburn 
University, Columbia University, University of Kentucky, University of Florida, Oklahoma State 
University, University of Missouri, Forschungszentrum Jülich, Technical University Munich, Turkish 
State Meteorological Service, South African Sugarcane Research Institute, Chiang Mai University, 
University of Hohenheim, Embrapa, ESALQ-University of São Paulo, University of Passo Fundo, 
CIAT, and CIMMYT. Held from January 6–10, 2025, at the University of Florida, the sprint was a 
vibrant hub for agricultural modeling innovation. Hosted by the Global Food Systems Institute 
and the Department of Agricultural and Biological Engineering, this hybrid event gathered an 
international array of researchers, developers, and industry experts in Gainesville, Florida, and 
virtually across the globe.

This year’s January Sprint emphasized collaboration and innovation, focusing on refining the 
DSSAT Cropping System Model, enhancing associated tools, and expanding the knowledge base 
for new and experienced users alike. Key objectives included improving DSSAT and associated 
tools and crop models, onboarding new developers to DSSAT protocols, and advancing 
applications across diverse cropping systems.

DSSAT DevelopmentSprint
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JASMEET JUDGE, PH.D. 
BUILDS BRIDGES WITH INDIA At the beginning of the year, ABE’s Jasmeet Judge, 

Ph.D. was awarded a prestigious Fulbright Ka-
lam-Climate Scholarship to travel to India for five 
months in collaboration with two prominent Indi-
an Universities to promote and implement cut-
ting-edge research in the field of remote sensing. 
Her experience abroad embodied the spirit of the 
Fulbright Program, the ethos of cultural educa-
tion, cultural exchange, and cultural literacy. The 
trip also highlighted the synergy of Judge’s im-
pressive intellectual acumen, sense of adventure 
and enthusiasm- and a tiny pinch of good timing 
and good luck.   
 
The primary motivation for the trip was to collab-
orate with Indian researchers in utilizing satellite 
data for timely agricultural information for water 
management, crop assessment, and to train the 
next generation of Indian scientists in micro-
wave remote sensing.    The five-month program 
allowed her to make connections with Indian In-
stitute of Science (IISc) in south India (Bengaluru) 
and Indian Institute of Technology in New Delhi 
(IIT-Delhi), to collaborate on a novel satellite proj-
ect that will utilize new microwave technology to 
provide global soil moisture data.  

The length of stay for Judge was critical to her 
ability to integrate and establish relationships 
with the farmers and engineers there, “I think 
five months was perfect because you have that 
sort of ‘honeymoon’ time where you’re just meet-
ing new people and there’s no reflection on what 
you were doing. After a few months you feel like 
OK, I’m here, I’m in this routine, these people 
know me, I’m integrated. Then you can start to 
get some work done at a deeper level and make 
long-term plans.”  

In Summer 2025, a new satellite mission, the 
NASA-Indian Space Research Organization (ISRO) 
Synthetic Aperture Radar (NISAR), will launch, 
providing microwave data that can be used for 
generating soil moisture, crop biomass and 
stress products. 

Combined with available data from optical, infra-
red, and existing microwave sensors, NISAR data 
can help fill the gap in obtaining high-resolution 
global soil moisture and crop biomass/stress 
products every 2-3 days for farmers and water 
managers.  

“If I can combine the data sets with domain 
knowledge, then we can get data at higher reso-
lution. My interest and goal is to develop data fu-
sion and AI algorithms to combine different data 
sets and models to improve spatial and temporal 
resolution,” Judge said. 

 
Judge, who also directs the UF/IFAS Center for 
Remote Sensing, brings three decades of experi-
ence in researching microwave remote sensing, 
supported by NASA awards. The main goal of her 
research is to understand how water interacts 
with soil and vegetation by using both remote 
sensing and computer models, such as hydro-
logic and crop growth models. “Soil moisture 
information is important for understanding crop 
growth, for irrigation scheduling, and for 
understanding hydrological balance. This infor-
mation can shape policy and decision-making 
perspectives both at farm and national level.” 

“Traditional optical satellite imagery can be tricky 
as the waves that are used to collect data can be 
blocked by clouds,” Judge explains, “Microwave 
remote sensing is highly sensitive to changes 
in soil moisture and makes it possible to bridge 
the gap between small-scale studies at the field 
level and larger-scale studies at the regional and 
global scales. Also, microwaves can penetrate 
vegetation and give a more accurate picture of 
soil moisture than other wavelengths.” 

RemoteConnections
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 I focus on 

utilizing  data 

obtained by 

satellites observing 

Earth from above, 

and applying it 

to agricultural 

purposes.

Judge’s Fulbright also had a teaching component. The specific objectives were to discover existing gaps 
in remote sensing training of the students at IISc and to understand remote sensing skills needed for the 
research projects conducted at their Interdisciplinary Center for Water Research (ICWaR), and to develop 
and co-teach a 4-week intensive course in Microwave Remote Sensing in Hydrology. Judge developed the 
4-week course for advanced PhD students and early career researchers at IISc. 

“I want to design an experiment for the agricultural area where there is ongoing strong collaborations with 
the farmers, and see what their management routines are, especially on the day NISAR flies overhead. 
On the day of the overpass, we want to know what has happened in the field. Currently, students are not 
trained to do this sort of sampling and data collection, I will continue to work with them even when I am 
back in the US,” she professed.  
 
Remarkably, fortune favors the brilliant, and while on her Fulbright tenure, Judge discovered that she had 
secured another fellowship, VAIshwik BHArtiya Vaigyanik (VAIBHAV), through the Ministry of Science and 
Technology, Government of India, which will allow her to further enhance the research and collaborations 
she initiated on her five-month Fulbright trip.  

 “I got the Fulbright, and then when I was there, in February, I found out we also got the VAIBHAV which 
will sponsor my return to India to continue this research and uphold these collaborations. So now I have a 
long-term relationship for three years and in that time frame, I will go to India for two months every year,” 
Judge said, “If I get to do it again, I wouldn’t change a single thing. Mentoring those students and working 
with the faculty was really fun, and we created enduring connections to move this research forward.”

“NISAR will have a global moisture product ev-
ery 6 to 8 days. We have a site in Florida that is 
a calibration and validation site for the product, 
and we’re working with the NISAR science team 
on that. So, when I wrote 
the Fulbright it was to 
establish a similar site 
in south India to see 
how we can improve the 
product for agriculture 
regions in India,” she 
explained.   

Getting accurate soil 
moisture information 
for heterogeneous 
farmlands and farming 
practices in India can be 
challenging. 

Farmers will often plant crops using companion 
planting strategies, watering schedules can be er-
ratic depending upon the availability of electricity, 
and swaths of fallow land may be 

interspersed amongst fields bursting with vegeta-
tion.  
 
“In India, one pixel, viewed by the satellite, might 

have intermingled crops- banana, tur-
meric, ginger, sunflower, garlic- they 
have 6-8 crops, and one part could 
be irrigated, and one could be not 
irrigated; it’s very heterogenous. Also, 
they water according to their electric-
ity and water availability. With NISAR, 
you get one soil moisture value per 
pixel,” Judge emphasizes. To address 
this, during NISAR overpasses, there 
has to be some on-the-ground data 
collection to compare and improve 
the satellite product. Judge continues, 
“It can be challenging to really under-
stand the product at a sub-pixel level. 
We’re expecting to understand it by 

combining the heterogenous information about 
what’s happening on the ground with what NISAR 
will actually see.”  

Jasmeet Judge, Ph.D.
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ABE’S NASSER NAJIBI, PH.D. 
TAKES A MASTERFUL APPROACH 

TO UNDERSTANING WEATHER 
SYSTEMS

From the early days of Almanacs, word of mouth 
and written journals to the sophisticated systems 
used today, the need to understand and predict the 
weather has been a cornerstone of civilization. In 
an era marked by anomalous weather patterns and 
more frequent extreme events, the importance of 
robust modeling tools is more significant than ever. 

ABE’s Nasser Najibi, Ph.D., an Assistant Professor of 
Climate Resilience and an Extension Specialist, aims 
to make unprecedented weather patterns more 
predictable. His research interests focus on develop-
ing engineering approaches, decision support tools 
and data sets at the intersection of hydroclimate 
extremes, risk assessments and systems planning in 
a changing environment.  

The way he describes his work is reminiscent of a 
teacher layering transparencies on an overhead 
projector, overlapping images to reveal areas of con-
nected information.   

“My research and extension programs are composed 
of three primary thrusts. The first is process under-
standing of past hydroclimate extremes such as 
floods, droughts, heatwaves, and extreme precipita-
tion events.

Second, understanding the impacts of changing 
climate and weather systems on future climate 
extremes. And third, advancing water resource sys-
tems planning and climate adaptation in a changing 
environment,” Najibi said.  

Najibi’s professional trajectory has primed him to be 
an ideal asset in the current study of weather events 
and their impacts in Florida. His experience as a 
Research Associate and Postdoc at Cornell, an ORISE 
Fellow with the Department of Defense, and col-
laborative research with the California Department 
of Water Resources and Massachusetts Executive 
Office of Energy and Environmental Affairs combine 
to make him, well, the perfect storm for understand-
ing weather.  

California- a hotbed of extreme weather variability, 
can experience wildfires stemming from drought, 
mudslides from heavy precipitation; indeed, the 
pendulum can swing as far as the state’s topogra-
phy, from balmy beach to snowy mountaintop. In 
his work with the California Department of Water 
Resources, Najibi contributed to the development 
of a statewide stochastic weather generation model 
used to build a decision tool able to explore differ-
ent plausible future precipitation and temperature 
scenarios; and, fortunately, he aims to bring this 
strategic research to Florida.  

“Florida is a very interesting setting in general. We 
have any sort of extreme weather events that you 
can imagine. There are flash floods, back-to-back 
long-duration flood events, widespread extreme 
precipitation events, severe hurricanes, dry seasons 
and heatwaves, right?  And we have another factor 
which is population growth. It’s 

 Weather or Not: 
Climate Resilience 

for the Future  

Nasser Najibi, Ph.D.
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a fairly complex system and we have to study what’s going on in multiple locations what can happen when natu-
ral systems are pushed out by urban expansion,” he continues, “Most of those tools that we developed for other 
parts of the country are such that they can be also calibrated for this area, but we have to modify most of the 
components in order to be reflective of this area. I’m developing climate-informed frameworks, data sets and im-
pact-based tools in general to support climate vulnerability assessments across different sectors and scales here,” 
he said.  

The ability to quantify the magnitude of a storm can inform a region’s strategic response. In emergency situations 
that may involve decisions such as evacuating an area ahead of a major weather event, in the long term that may 
look like implementing infrastructural changes to mitigate the impacts of flooding, such as building bridges or 
refining municipal drainage. Variables such as air temperature, rainfall, infrastructure and topography are consid-
ered when making predictions for future weather events.  

“Whether precipitation will translate to flooding depends on whether you have infrastructure on the ground that 
they will either amplify or mitigate impacts of heavy precipitation events. Flooding is a little complicated in this 
sense because it’s not only coming from the atmosphere. There are the watersheds that are holding water, there is 
the presence of groundwater. There’s the human impact and anthropogenic transformation in that landscape that 
that has amplified the impacts of flooding,” Najibi said. 

As temperatures rise and stay hotter, our atmosphere retains more water, contributing to more severe precipita-
tion events. Another factor is atmospheric rivers, giant rivers in the sky made of dense accumulations of water 
molecules like tropical storms that flow in a plume, some capable of holding as much water volume as the Amazon. 
They give us much of the rain needed to fill rivers and lakes, or recharge groundwaters. But they can also cause 
big problems. We are at risk from floods, damage to roads and homes and businesses, sewer overflows, and even 
landslides or sinkholes if there’s too much rain too fast. 

“Precipitation is scaling with temperature. From an atmospheric science point of view, we can say that if you warm 
up the atmosphere, the atmosphere will hold more moisture which correlates to a higher chance of getting more 
of those kinds of intensified extreme precipitation events. This is demonstrated in the literature and there are phys-
ical theories behind this. If you warm the atmosphere up by one degree Celsius, there will be around 7% increase 
in extreme precipitation, although this rate may differ and remain uncertain across different rainfall-generating 
mechanisms and geographical settings,” Najibi explains. 

Najibi’s work is a sophisticated multidisciplinary amalgamation of statistics, engineering, and modeling which 
approaches short-term to long-term planning for critical infrastructure systems, his experience in processed-based 
models, statistical learning and data driven models allow research involving many variables and unknowns and 
compound events, such as flooding in many different regions at once. Coupled with a Ph.D. in Civil Engineering, he 
is poised to not only understand the data but also formulate plans with his findings. 

“Over the next 10 years, 50 years, you want to see how your system will behave against our warming atmosphere. 
I study these things in an effort to quantify their drivers, their impacts. Looking at critical infrastructure systems 
in particular, water resource systems, dams and energy systems are all areas I’ve been working on. But you can 
expand to other systems like agriculture and public health systems, infrastructures like transportation systems, 
cybersecurity systems, defense and military; all of these kinds of systems can be exposed to the impacts of cli-
mate and weather and can cause disruption to our welfare, economy, security, public health, or any combination 
thereof. Whether they will be impacting Southeast or Northeast, whether they will change in terms of their spatial 
footprints or temporal, frequency, whether they will happen sooner in the year or later in the year, and all those 
variables with this can be under the impacts of atmospheric warming,”  

Najibi’s  lab, the Climate Resilience Lab, is looking into developing risk-based metrics, decision support tools and 
impact data sets at the intersection of hydro climate extremes, risk assessments and systems planning in a chang-
ing environment,  “Overall, the overarching goal of my work is to ensure that society is prepared for the impending 
impacts of climate extremes and can sustain reliable infrastructure systems and safe water use into the future,” he 
said.  
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CYBER SECURINGUkraine STRENGTHENING UKRAINE’S CYBER 
INFRASTRUCTURE AMID GRIM ANNIVERSARY

Marriage certificates and car titles are physi-
cally safer to obtain online, for example, so the 
network needs to be robust. And, certainly, the 
networks host government communications. 

“The cyber infrastructure of Ukraine is very 
advanced,” said team member Ziynet Boz, Ph.D., 
an ABE assistant professor of Sustainable Food 
Systems Engineering and co-principal investiga-
tor. “They have a lot of cyber infrastructure, so 
we can actually test all of these concepts in real 
time while getting their feedback as they live 
under these conditions as a reality.” 

The initial proposal was funded with $300,000 
from Early-Concept Grants for Exploratory 
Research (EAGER), a division of the National 
Science Foundation (NSF). EAGER is a funding 
mechanism that supports early research consid-
ered high-risk but potentially viable.  

NATO then provided $500,000 for three years for 
additional development. 

“NATO is involved as a funder and also because 
the partners in the project are NATO members 
– Turkey, Poland and the United States- in co-
operation with Ukraine,” Muñoz-Carpena said.” 
Additionally, Estonia and Lithuania are part of 
this effort through the NSF project”. 

Thus, countries neighboring Ukraine – those also 
keeping a close eye on attacks and infrastruc-
ture – are actively participating in the initiative. 
Those countries have a significant stake because 
they want to have resilience and recovery tools 
in case such attacks happen to them.  

“Lithuania is focused on human response to 
cyberattacks. They have a very nice program 
where they do all kinds of evaluation on manag-
ers of IT,” Muñoz-Carpena said. “How do people 
respond to those attacks? What do they consider 
to be a threat? How do they adapt to the threat?”  

As the world marks the third anniversary of the conflict 
in Ukraine, a team of University of Florida researchers is 
working to secure vulnerable cyber-physical networks in 
the war-torn nation.

Rafael Muñoz-Carpena, Ph.D., a distinguished professor 
with Agricultural and Biological Engineering, is leading 
the NATO-funded project “Pathways for Infrastructure 
Resilience in Ukraine.” It is creating advanced method-
ologies to model, test and improve network robustness 
against cyber-attacks, geopolitical conflicts and natural 
disasters. 

“We are not cyber-physical engineers in the classical 
sense,” Muñoz-Carpena said. “We are biological engi-
neers, and we draw from biological systems to analyze 
behavior, rules and dynamics that we can apply to other 
systems.” 

In this case, the focus is on recovery, not just from 
human-led cyberattacks but also natural disasters that 
knock Ukraine’s infrastructure offline.  

Using national infrastructure data and artificial intelli-
gence models, the project identifies factors to improve 
system downtime and recovery, Muñoz-Carpena noted. 
The full initiative is designed to foster international 
collaborations, train scientists, ensure sustainability and 
provide stakeholders with practical resilience tools. 

The focus is shifting from risk into resilience.  

Muñoz-Carpena contends the reason Ukraine has not 
completely collapsed is because the country moved 
from vulnerable physical infrastructure to resilient cyber 
infrastructure to provide essential civil services to the 
population.  

“The resemblance of a working country depends on citi-
zens receiving services of all sorts. Now, you cannot rely 
on providing those in a physical infrastructure – in build-
ings – because they’re under attack. They have moved 
all the services into a digital platform,” Muñoz-Carpena 
said.

Written by: David Schlenker
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Estonia is focusing on how network shocks affect 
electrical-grid generation, which has been targeted 
by Russia. In January, for example, Russia launched 
a missile attack against Ukraine, forcing widespread 
power outages, according to The Associated Press. 
To increase their resilience, Estonia and other Baltic 
nations cut ties to the Russian power grid and linked 
with EU power earlier this month. 

“Then we have Poland, which is an expert on cy-
bersecurity, classical cybersecurity and networks,” 
Muñoz-Carpena said. 

The initiative has a strong foundation in Texas, with 
Dallas-Fort Worth International Airport — the sec-
ond-largest airport in the U.S. — serving as a test-
bed for these systems. Triple-Gator graduate Rob-
ert Horton, Ph.D., a co-principal investigator, first 
explored this approach as a UF graduate student, 
focusing on resilience stress testing to guide better 
infrastructure investments at DFW Airport.

“We are providing a case study to demonstrate a met-
rics-based approach to quantifying the resilience of 
critical infrastructure,” said Horton. “Our work delves 
deeper into how repeated shocks affect system func-
tionality over time.” 

According to the U.S. Census, the Dallas/Fort Worth 
metro area is the fastest growing region in the country, 
introducing new and unpredictable challenges. Hor-
ton leveraged this rapid growth as a model for testing 
resilience-based tools, which could be adapted for 
Ukrainian infrastructure projects. 

“This means developing better tools to quantify how 
disruptions have historically impacted systems and 
how we can better prepare for emerging and systemic 
risks—many of which are inherently unpredictable,” 
Horton said. 

For Ukraine, the team is developing a simulator compo-
nent that allows researchers to mimic technologies of a 
working system. They are building models from AI and 
other approaches, with much help from UF’s supercom-
puter HiPerGator.

“We are going to try different flavors of modeling and 
assemble them to try to reproduce signals we can trust 
in terms of telling us what’s the status of the 

system,” Muñoz-Carpena said. “And then the response 
under attack and recovery afterwards also will be part 
of that simulation.” 

In order to strengthen and revive such infrastruture 
systems, researchers must analyze the recovery.  

“When you bounce back, everybody forgets, right? 
The adaptation phase is even more problematic,” said 
ABE professor and co-principal investigator Greg Kiker, 
Ph.D., also the interim chair of ABE. “The Ukrainians 
have a set of shocks that are done by an adaptive en-
emy, meaning the fact that you foiled one attack, they 
might be ready to try something different.” 

He likened it to hurricane season. Florida gets battered, 
infrastructure is damaged, the season ends and we 
forget about it until the following June. 

“You think about what you could do to be more adap-
tive in the future,” Kiker added, “because it pays into 
the future a dividend of resilience.” 

Why Ukraine? 

“It’s a survival issue,” Muñoz-Carpena said. This coun-
try has developed an advanced cybernetwork, but the 
region is under maximum stress. This necessitates 
enhanced resilience but also provides a fertile testing 
ground for building and testing resilience tools amid 
chaos and attacks. 

“It gives us opportunities to test ideas to the very end,” 
he said, “including [system] collapse.”

L-R Boz, Muñoz-Carpena, Kiker
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From the nonstick Teflon pans that make cooking 
a breeze to the stain-resistant carpet that keeps 
our homes looking new, per- and polyfluoroalkyl 
substances (PFAS) have been heralded as miracle 
workers in our daily lives.

However, beneath the surface of their seemingly 
innocuous applications is a more complex story. 
Studies have found PFAS to be toxic, even at very 
low concentrations. There are direct correlations 
between PFAS exposure and adverse impacts to 
human health, causing increased risks of certain 
cancers, immune system problems, and reproduc-
tive issues.

Further, because of the molecular makeup of PFAS, 
they are not going anwhere any time soon. They 
are known as “forever chemicals” and sometimes 
“ubiquitous chemicals” because of their exception-
al lasting power, and their uncanny prevalence all 
over the world.

“We call them forever chemicals because of their 
carbon-fluorine makeup. The carbon-fluorine bond 
is the one of the strongest bonds in nature. They 
are not broken down by natural systems, resulting 
in accumulation in the environment. You cannot 
break them down easily. So once they get into the 
environment, PFAS can stay stable for days and 
years and even decades,” said Dengjun Wang, 
Ph.D., a UF/IFAS assistant professor of agricultural 
and biological engineering.

Due to their ability to be transported both by air 
and by rainfall, PFAS have been found in the most 
remote corners of the globe, even in serum sam-
ples taken from polar bears -- in regions that have 
never seen a non-stick pan or a tube of waterproof 
mascara. 

“The carbon backbone of the PFAS molecule is 
hydrophobic, and the head group of the mole-
cule is hydrophilic. This is why they can transport 
through the water and through the air and are 
so widespread in water and soil, air and almost 
everywhere,” Wang said.

Wang focused his doctoral research on the trans-
port, transformation, and remediation of PFAS in 
the environment, specifically the impact of PFAS 
on water quality and agriculture.

He has a remarkably chipper, inspired and warm 
personality, especially given the seemingly daunt-
ing task of tackling an enduring, omnipresent 
toxic chemical. Talking to him gives one the feel-
ing that maybe everything is going to be OK. His 
office is tidy and full of sunshine. There’s a photo 
of his two cute children next to a computer moni-
tor displaying a closeup of a complex molecule.  

Zen and the art of PFAS Mitigation 

ñDengjun Wang, Ph.D.
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“My research ties to PFAS and how they move in 
the environment, specifically soil and water -- and 
how these chemicals get into plants in agricultural 
systems. PFAS compounds can be found in wa-
ter, fertilizers, pesticides, and biosolids. They are 
drawn up into the plants, and then can be trans-
ferred through the food chain,” Wang said.

Through his research, Wang hopes to mitigate 
adverse effects from these contaminants to our 
soil, water and plants, eventually to achieve sus-
tainable agriculture.

The approach to mitigating PFAS in agriculture 
and water safety is manifold. The U.S. EPA has 
taken steps to prohibit the usage of any new PFAS 
chemicals--- but the ones that have bioaccumulat-
ed still fester.  

Perhaps the most profound impact to our health 
is the pollution of groundwater due to PFAS con-
tamination. The most common pathway for PFAS 
to our groundwater is through infiltration from 
aqueous film-forming foam-, -- a supremely effi-
cient firefighting foam, and landfill leachate from 
garbage dumps, where liquid from PFAS contain-
ing products distill and seep into our 
water supplies.

“In the United States, 60% of the population relies 
on groundwater as their drinking water source. 
So, it’s a big problem right now.” Wang said. 

So, how to address the PFAS that have already 
permeated the environment? Microbes cannot 
break down the chemicals, water, touted “the uni-
versal solvent” cannot transform them-

Wang fights poison with fire.  

“We utilize agricultural wastes to produce biochar, 
which is a carbonaceous material with 
unique physicochemical properties for PFAS re-
mediation,” he said. “We burn agricultural wastes, 
otherwise they will be dumped somewhere to 
cause harm to the environment. So, we recycle, 
collect, put them into the furnace, and burn them, 
to produce the biochar and utilize the biochar as 
a sorbent to capture PFAS and purify the drinking 
water. It’s kind of a circular economy--- we get 
the dirty stuff, the agricultural wastes, and then 
produce the good bio char materials and then re-
move the dirty PFAS compounds from the water.”  

In addition to being used in a filter application 
(sorbent), biochar can be used as an amendment 
to soil. In his current research, Wang develops 
superior biochars for PFAS remediation.  

“If you have the ring of water containing PFAS, you 
can dig a trench and fill up with biochar,” he said. 
Wang describes using biochar in agricultural ap-
plications, “so that runoff water can pass through 
the biochar barrier in the trench, and then the bio 
char can capture the PFAS along with other con-
taminants. Then you have the clean water after 
moving through that barrier. So Iin that case, you 
can stop the path of the PFAS water from the run-
off water to your plants and your crops.”  

The PFAS captured by the biochar can then be de-
stroyed. using ultrasonication or other advanced 
destruction technology. “The beauty of biochar is 
that it can be recycled and used for multiple cycles 
to further lower the treatment costs. One of the 
hurdles with PFAS mitigation is cost of technolo-
gies and educating farmers on alternative prod-
ucts and procedures,” Wang said. It’s an uphill 
battle, and the fight is for global human health. 
“We have to tackle the problem. It is not an easy 
problem, it is really challenging. We have to find a 
solution.” Wang said.

PFAS Mitigation 
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Doctor of Philosophy (Ph.D.)
Engineering

Songzi Wu

Doctoral and Master’s Degree Graduates

Master’s Degree
Engineering 

Michelle Ezequelle

Doctor of Philosophy (Ph.D.)
Engineering

Piyush Agade

Master’s Degree
Engineering

Kennedy Jane Belknap
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Ryan Justin Ames  
Bachelor of Science (B.S.) 
Biological Engineering

Vincent R Celano 
Bachelor of Science (B.S.) 
Biological Engineering

Nicholas J Manco 
Bachelor of Science (B.S.) 
Biological Engineering

Quinn Sebastian White 
Bachelor of Science (B.S.) 
Biological Engineering

Natalie Andino Rodriguez 
Bachelor of Science (B.S.) 
Biological Engineering

William Kenneth Haxton  
Bachelor of Science (B.S.) 
Biological Engineering

Adam Stephen Rentz  
Bachelor of Science (B.S.) 
Biological Engineering

Lucas Graninger Avery 
Bachelor of Science (B.S.) 
Biological Engineering

Juliet Mahfood 
Bachelor of Science (B.S.) 
Biological Engineering

Dahlia Ahmad Sleiti 
Bachelor of Science (B.S.) 
Biological Engineering

2025 Biological Engineering Bachelor’s Degrees

Justin Robert Asbell 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Janiya Laree Houston  
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

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

Samantha Cecelia Poreda 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Parker Chance Smoak  
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Tamy Ginsberg   
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Charlie Grayson Nichols 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Dillon Parker Perkins  
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Jake Solomon Schultz 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Serenity Moon Wilcox  
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Joshua Hunter Harris 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Jaxton J Oakey 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Pelicador Montegu Pierre 
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

Harrison Cash Smoak  
Bachelor of Science (B.S.) 
Agricultural Operations 
Management

2025 Agricultural Operations Management 
Bachelor’s Degrees
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A Gulf Coast Research and Education Center Visit In Pictures 

Spring 2025 DayBlackberry   



ABEUPDATE

Summer 2025 | 23 

A Gulf Coast Research and Education Center Visit In Pictures ASABEFellow
Congratulations to Charlie Li, Professor, for being 
elected as a Fellow of the American Society of 
Agricultural and Biological Engineers (ASABE).  

Li joined ABE in 2023 with a research focus on devel-
oping innovative agricultural artificial intelligence (AI) 
and automation technologies that ensure an efficient 
and resilient agri-food chain. His research program 
aims to advance digital agriculture through innova-
tions in sensing, robotics, and machine learning to ad-
dress critical challenges such as labor shortages and 
the growing need for increased agricultural productiv-
ity and resilience. His contributions have significantly 
advanced specialty crop harvesting, postharvest han-
dling, and high-throughput phenotyping for 
accelerated crop breeding. Li also holds an 
administrative appointment to lead the UF/IFAS 

Faculty AI Working Group to promote interdisciplinary collaborations in IFAS. 
 
The ASABE Fellowship is a prestigious recognition of Dr. Li’s exceptional leadership, service, 
and contributions to the field of agricultural engineering. This honor acknowledges his com-
mitment to advancing the discipline through research, education, and outreach.  

Meet our

Charlie Li, Ph.D.
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SAAFaculty Award

Congratulations to Sandra Guzman 
for earning a 2025 SAA 
Faculty Award. The Su-
perior Accomplishment 
Award recognizes faculty 
and staff members who 
contribute outstanding 
and meritorious service, 
efficiency and/or econ-
omy, or have created an 
impact on the quality of 
life provided to students 
and employees. The-
program is designed to 
recognize outstanding 
faculty and staff for their 
dedication to their jobs and for go-
ing above and beyond to advance the 
mission of our great university and 

 Sandra is inventive–
willing to take calculated 
risks. She is doing a lot of 
novel work. The textbook 
on how to grow citrus is 

no longer relevant. Sandra 
Guzmán is ready to go beyond 

the boundaries of what we 
already know and invent new 

techniques and bring new 
data to bring breakthroughs 

“  

”

serve the community at-large. Guz-
man’s passion is improving 
water resources management 
in agriculture to achieve eco-
nomic and environmental 
sustainability. The projects 
she leads at IRREC, specifically 
developing decision support 
systems for the growers, are 
a testament to her vision 
of integrating cutting-edge 
technology with traditional 
agricultural practices. Her em-
phasis on using smart devices 
and sensors, coupled with ar-
tificial intelligence, to predict 

hydrological variables can potentially 
revolutionize water management in 
agriculture.

L-R: Kati Migliaccio Ph.D., Sandra Guzman, Ph.D.
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LEFT TO RIGHT: 1. DANIEL PETTI SHOWS OFF CROP ROBOTS AT ABE OPEN HOUSE. 2. ABE STUDENT WYATT LLOYD 
COLLECTS LETTUCE DATA IN PELLETIER’S LAB.  3. DONALD COON CARES FOR HIS PLANTS 4. FACULTY AND STAFF HONOR 
KATI MIGLIACCIO WITH A GOING AWAY PARTY.  5. ABE ADVISORY BOARD VISITS THE LARGE SCALE 3D PRINTER  6. DSSAT 
GROUP MEETS IN FRAZIER HALL. 7. MOSES CHILENJE SHOWCASES HIS RESEARCH AT THE ABE POSTER SYMPOSIUM
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Check out our YouTube!

We have updated our YouTube channel with two 
exciting playlists, ‘The Dirt’ and ‘Faculty Office Hours’, 
featuring video shorts highlighting our student and 
faculty research.  

abe.ufl.edu
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Follow Us on Social 
Media:

@UF_ABE

/ufloridaabe

@UF_ABE

/company/ufabe

Subscribe to our monthly emails to keep up with 
all the exciting stories that are happening in the 
ABE department! Sign up at abe.ufl.edu/newsletter

FOLLOW US! 
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@ UF_ABE
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