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Quantifying Ecosystem Services with  

Artificial Intelligence Executive Summary 

University of Florida AI Biodiversity Prototype Research Year 1 Results 

 

Introduction 

Through the Florida Climate Smart Agriculture (FLCSA) initiative, supported by Solutions from 

the Land and the University of Florida Institute of Food and Agricultural Sciences, a diverse self-

directed Work Group composed of leading farmers, ranchers, forest landowners and their 

collaborating academic, business and government partners is providing catalytic leadership in 

transforming the core function of Florida agriculture from a sector that simply produces 

commodities to one that simultaneously also filters and stores water, enhances biodiversity, 

improves the environment and delivers high value, near-term solutions to climate change. 

Together these leaders have come together as a coalition of nontraditional partners to identify and 

implement climate smart agriculture (CSA) strategies and practices that can scale up the delivery 

of these ecosystem services from Florida’s farms, ranches and forests. 

One of FLCSA’s workstreams is focused on “Quantifying and Valuing AgroEcosystem Services 

using Artificial Intelligence”. Through this project, FLCSA leaders, UF researchers and students 

are co-designing systems and tools to measure and quantity the delivery of agroecosystem services. 

The AI project design calls for layering management practices and examining ecosystems service 

deliverables using AI and computer modeling. 

This report summarizes progress achieved in their first phase of work in quantifying 

agroecosystems services delivery using artificial intelligence. 

Ecosystem services are the direct or indirect contributions of an environment. These contributions 

in turn ensure those living in and visiting the area are afforded a good quality of life and wellbeing. 

Examples of ecosystem services include clean air for Floridians, plentiful recreation and tourism 

locations (a large economic driver in Florida) and clean, abundant water sources. 

 

Evaluating Florida’s full array of ecosystem services provides guidance to policy makers, 

agricultural producers and land managers when preserving or improving upon the state of each. 
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Quantifying the state’s ecosystems by foot is a near impossible task due to the costs, labor force, 

and complex relationships between the ecosystem services. 

 

However, the University of Florida’s research with artificial intelligence and academic expertise 

is playing a large part in overcoming this evaluation barrier. AI offers advanced approaches that 

deal well with complex systems and interactions when researchers provide the tool with necessary 

data. 

 

RESEARCH OBJECTIVES 

In 2022, researchers with the University of Florida began mapping out a plan to quantify the state’s 

ecosystem services with the help of satellite imagery, publicly sourced data and information from 

partners. This enabled the team to begin conducting an economic evaluation of Florida’s assets. 

The project will span over the course of six years, and the overall objectives are as follows: 

 

• Provide the necessary information for quantifying ecosystem services (ES) delivered by an 

agricultural system for policy makers to develop a value system for economic incentives 

or support programs for producers 

• Provide an ES tool used directly by an agricultural producer, agricultural service provider, 

agribusiness partner, natural resources or land manager to identify areas of their system 

that effectively deliver ES, improve management approaches, and market benefits for 

economic returns 

• Provide direct interaction with UF students to help educate and prepare the next generation 

of agricultural, natural resources, and AI industry professionals 

• Provide advanced technology such that the AI tools being developed will be more 

accessible to a wider range of users and applications statewide 

 

Lynetta Griner, Co-Chair of the Florida Climate Smart Agriculture Work Group, has been an 

advocate for UF’s AI quantification research since the beginning. She explains the importance of 

UF’s research is to keep agriculturally productive land in agriculture – to benefit the many 

Floridians throughout the state. 

 

“We have 1,000 people a day moving to Florida,” Griner explained. “We’ve got to come up with 

ways to think outside the box and keep those agricultural lands not only producing agricultural 

commodities but also producing much of the ecosystem services that people are moving to Florida 

to enjoy. You’re not going to store water in a parking lot or housing development. You’re not 

going to filter water, store carbon or create oxygen in developed areas either. All of those things 

are coming from agricultural lands.” 

 

Jack Upchurch, a student researcher who worked on the UF quantification project agrees with 

Griner. Adding that we “cannot manage what we cannot quantify.” 
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“When most people think about farms they think about single outputs like corn or beef,” Upchurch 

said. “In reality, farms provide more to our country than agricultural outputs. These areas are where 

rainfall makes its way back into our aquifers and are a first line of filtration for surface waters. 

Properly managed farms increase soil, water and air quality for our nation. In our field, we call the 

natural improvement of the human environment an ecosystem service.” 

 

Griner was involved in the inception of this research as it is “invaluable in Florida to save our 

working farmland, forestlands and ranchlands.” Existing conservation easement programs may be 

very robust, but not all Florida land is suited for such preservation initiatives. The option to pay 

growers for their efforts sustaining and improving their ecosystem services is seen as “a win-win” 

to Griner as she looks back at the main objective of the quantification project. 

 

“In my view, this (initiative) could help landowners enhance a practice, stop a practice or introduce 

a practice to bring about a result that benefits wildlife habitat, water storage, water filtration or 

carbon sequestration,” Griner said. “There are so many intangible ecosystem services that our 

lands produce which we’re not paid for at this point and I think that’s so important if we can offer 

payment to these landowners to keep the land from being developed.” 

 

The payment could then in turn ensure producers have the right resources to care for the ecosystem 

services or make any changes needed to their operation for benefiting the environment. Examples 

could include caring for any detriments that wildlife may cause to their land or implementing 

proper water storage options which could be utilized for irrigation tactics later on. 

 

WORK TO DATE 

During the first year of research, four UF faculty members and 11 students focused on the 

following three goals: 

 

1) Conduct literature review on biodiversity monitoring and quantification along with how 

agricultural production methods directly impact each. This portion was evaluated during 

months 1 - 3. 

2) Set up initial ecosystem services monitoring points to digitally evaluate each determined 

location. The Florida Climate Smart Agriculture Work Group identified seven producers 

who hosted students throughout months 4 - 8 of the project. Students then visited the 

monitoring points and collected data throughout those five months. 

3) Investigate and develop a prototype tool that creates a biodiversity map using satellite 

imagery. Additional data gathered tested the validity of the prototype and improvements 

were made until the team saw its accuracy verified. Prototype creation and testing were 

conducted during months 6 through 12. 

 

“(Our team) had a considerable debate on what parameters were going to be quantified and how 

we would accomplish this goal,” Upchurch said. “In the end, we reasoned that plants provide many 

ecosystem services such as habitat provision, increased soil health, water quality improvement and 
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air quality improvement. Therefore, our reasoning was the greater the diversity of plants, the 

greater the possibility of ecosystem service rendering.” 

 

Upchurch and his fellow researchers 

quantified plant species diversity 

through the collection of ground data in 

set locations. They enlisted the help of 

a private satellite company named 

Planet for digitally monitoring these 

specific spots. On the ground, the team 

recorded reflection values, captured 

photos of the plants and collected 

pressed plant samples later identified at 

the University of Florida Herbarium. 

While surveying the timberland, the 

team also recorded the size of the trees 

(measured by DBH and trunk base 

circumference) and photographed the 

species for their records. Figure 1.1 

shows the four data sources the team 

used in their artificial intelligence 

framework. 

 

“Once these plant (and tree) species were identified and their reflection values indexed, we 

referenced remotely sensed data for presence or absence of our identified species values,” 

Upchurch said. “This was not done manually, but through a machine learning model. The machine 

learning model then outputs an image that is white to black shaded and is blocky in appearance.” 

 

YEAR ONE PROGRESS 

Throughout the 12 months of data gathering, analyzing and evaluating, the university researchers 

calculated multiple types of ecosystem services and indeed developed a prototype that has begun 

mapping out the biodiversity of Florida land. The model is using the data researchers gathered by 

foot (on plant species and timberland) along with the data they had from satellite imagery, publicly 

sourced data and information from partners. 

 

The team demonstrated the ability to quantify multiple types of ecosystem services and can provide 

more information than available from a common general metric for studying plant health. The 

prototype appears to be relatively robust through a variety of studies the team has conducted so 

far. 

 

While the team plans to further investigate the prototype’s performance, much progress has been 

made on creating a well-rounded tool to understand the environmental diversity present in Florida. 
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A model that will help guide producers, landowners, legislators and Floridians on a path to 

sustaining necessary natural resources imperative to everyone’s livelihoods. 

 

According to Upchurch this prototype may be created in Florida, but this framework would be 

applicable to other states. 

 

“By bringing this data together to form one dataset, we are able to train a model to be quite 

accurate,” Upchurch concluded. “This methodology can be replicated across the country and even 

the globe – given data availability. Individuals in the U.S. should be especially interested in this 

study because our state has a high diversity of plant species, and our population centers are 

uniquely distributed between agricultural areas. Output from this study will be readily applicable 

to both urbanized states and those that maintain rural heritage.” 

 

The team calculated and 

analyzed their data through the 

world’s fastest supercomputer 

- the University of Florida 

HiPerGator. An innovation 

that Griner says perfectly 

marries together “agriculture 

and high tech.” The High-

Performance Gator has 

processed massive amounts of 

data the team gathered on foot 

as well as input from satellite 

imagery, publicly sourced data 

and additional information 

from fellow partners. See 

figure 1.2 for a full illustration 

of the inputs gathered by 

researchers in the field. 

 

HiPerGator was a result of a donation from UF Alumnus Chris Malachowsky and NVIDIA, the 

leading AI computing company he co-founded. The unmatched computing powered technology is 

available to students and faculty across the state university system. 

 

NEXT STEPS 

Griner, Upchurch and the rest of the team are striving to help producers, Floridians and visitors 

understand the importance of preserving invaluable ecosystems throughout the sunshine state for 

current and future generations to come. 
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The research team is currently fine tuning their artificial intelligence model and further validating 

results against real-world data. While the team focused on plant species diversity in year one. In 

years two and three, the investigators plan to address other services, such as water quality, as well 

as build a foundation for quantifying the value of these services. 

 

The team’s ultimate goal is to assess the value of our land to help guided stakeholders and policy 

makers make informed decisions. They will compile the many layers of data and provide 

Floridians with an advanced way to measure these invaluable resources. The compilation will be 

available in the AI HARVEST - the Hub for Agricultural Reporting and Verification of Ecosystem 

Services through Sensing Technologies. Resources that affect the way millions of individuals eat, 

work and live. 

 

“Not only are we trying to help keep these lands in production, we also hope to educate various 

people about the importance of these lands and how it affects their own lifestyles,” Griner 

concluded. 

 

Alina Zare, Associate Dean for Research and Facilities with Herbert Wertheim College of 

Engineering, served as one of the four main University of Florida faculty members steering this 

project and echoes similar sentiments as Griner. 

 

“I hope Floridians walk away with an understanding of the importance of quantifying ecosystem 

services as well as recognizing the complexity of this task,” said Zare, who helped with the 

development of the Artificial Intelligence algorithms that will be used to analyze and interpret data 

collected throughout the duration of this project. “This complexity is why it is so important to 

continue to work on this earnestly now and continue to grow our network of individuals throughout 

Florida to help with this challenge.” 

 

The group has made progress toward the project’s objectives listed on page 2, and will continue to 

work toward their overall goals moving forward. Stay tuned for the year two progress report. 

 

FULL YEAR ONE PROGRESS REPORT 

Refer to the team’s report Quantifying Ecosystems Services with Artificial Intelligence for a more 

in-depth look into the progress made in year one. 

 

 

PARTNER INFORMATION 

Solutions from the Land (SfL), in collaboration with the University of Florida’s Institute of Food 

and Agricultural Sciences (IFAS), initiated in late 2018 a climate smart agriculture dialogue with 

a group of highly respected and well networked agricultural and forestry thought leaders and value 

chain partners in the state. 

 

https://www.solutionsfromtheland.org/wp-content/uploads/2023/01/UF-IFAS-Agronomy-AI-Harvest-Trifold-R180.pdf
https://www.solutionsfromtheland.org/wp-content/uploads/2023/01/UF-IFAS-Agronomy-AI-Harvest-Trifold-R180.pdf
https://uflorida-my.sharepoint.com/:b:/g/personal/joel_harley_ufl_edu/EeOEzprHLHZAgr2jO-pTitQB1roySTS-6oCAUn091Wne7A
https://www.solutionsfromtheland.org/
https://ifas.ufl.edu/
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The consensus view of the Work Group was that Florida agriculture was undergoing 

transformational change resulting from a growing population, land fragmentation, rising operating 

costs, labor shortages, trade imbalances and that changing climatic conditions represented a major 

threat multiplier to the future economic viability of the industry. 

 

Based on these conditions, they committed to work together to accomplish the following mission: 

 

The Florida Climate Smart Agriculture (FLCSA) initiative will identify and implement climate 

smart agriculture solutions and ecosystem services that benefit the public, producers and the 

planet. 

 

 

For more information please contact: 

 

Dr. Alina Zare  azare@eng.ufl.edu  

Dr. Joel Harley  joel.harley@ufl.edu  

Dr. Jose Dubeux dubeux@ufl.edu  

Dr. Lincoln Zotarelli lzota@ufl.edu  

 

Ernie Shea, FLCSA Facilitator eshea@solutionsfromtheland.org  

 

 

 

 

 

 

 

 

 

 

 

  

https://www.solutionsfromtheland.org/flcsa/
mailto:azare@eng.ufl.edu
mailto:joel.harley@ufl.edu
mailto:dubeux@ufl.edu
mailto:lzota@ufl.edu
mailto:eshea@solutionsfromtheland.org
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AI ECOSYSTEMS SERVICES WORK GROUP  

Principal investigators, student researchers and farmers involved in the ecosystems quantification 

project include:  

 

Principal Investigators 

Name Department 

Alina Zare  Engineering 

Joel Harley Engineering 

Jose Dubeux Institute of Food and Agricultural Sciences 

Lincoln Zotarelli Institute of Food and Agricultural Sciences 

 

Student Researchers 

Name Department 

Daniel Alabi Engineering 

Pankaj Chand Engineering 

Wooyhun Eum Engineering 

Jack Harling Institute of Food and Agricultural Sciences 

Alston Lippert Institute of Food and Agricultural Sciences 

Hrishikesh Mahajan Engineering 

Ayush Sharma Institute of Food and Agricultural Sciences 

G. Austin Simon Engineering 

Zhihui Tian Engineering 

Jack Upchurch Institute of Food and Agricultural Sciences 

Vijay Vignesh P Engineering 

 

Farmers 

Jim Strickland Randall Dasher 

Lynetta Griner Burlin Finley 

Michael Archibald Mack Glass 

Mike Adams  

https://www.solutionsfromtheland.org/wp-content/uploads/2023/01/AI-FLCSA_update-22.12.9.pdf
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