
Our goal: 
Develop a national ecosystem 
services monitoring network and 
AI-driven approaches to quantify 
the impact of ecosystem services.

AI-HARVEST:  
Hub for Agricultural 

Reporting and 
Verification of 

Ecosystem Services 
through Sensing 

Technologies

AI-HARVEST 
Dictionary

Artificial Intelligence - Study and development 
of “intelligent” machines that have or mimic 
problem solving and learning behaviors.

Machine Learning - A type of artificial 
intelligence in which computers are 
programmed to learn how to perform tasks 
without being explicitly, directly being 
programmed to do those tasks. 

Artificial Neural Networks - A type of artificial 
intelligence and machine learning approach 
that were inspired by biological neural networks 
(such as those in human brains).  Artificial 
neural networks are comprised of a collection 
of artificial neurons (computational models 
based on the biological neuron) that are 
layered and heavily interconnected. Artificial 
neural networks learn by iteratively updating 
parameters in the computational model until 
particular tasks (usually data analysis or image 
analysis tasks) can be performed correctly on a 
training data set.  

Deep Learning - A type of artificial intelligence 
and machine learning method that relies on 
the use of artificial neural networks that have 
a very large number of layers and artificial 
neurons.  Essentially, deep learning is the use 
of large artificial neural networks (which often 
need to be trained with powerful computing 
infrastructure). 

Algorithm - A process or set of steps to be 
followed by a computer

Farmers deliver much more than food, fuel 
and fiber. They filter water, remove carbon 
from our air and sequester it in their soil. 
Recent advances in sensor technologies, 
transmission of data, and expanded artificial 
intelligence (AI) computing power make it 
possible to quantify intangible benefits such 
as carbon sequestration and other beneficial 
ecosystem services. By quantifying these 
benefits, we can provide incentives to promote 
them. 

A national ecosystem services monitoring 
network made up of sensors and AI analysis 
would give farmers the tools they need to 
produce efficiently, and policy makers the data 
they need to incentivize essential national 
public goods. In the absence of a market 
mechanism to achieve this, we propose a 
national investment. Building on a nascent 
network of data collection and AI analysis 
in Florida’s agricultural and ecological 
settings, a national network could 
measure the society-wide benefits 
from land management choices. 

Expanding the Florida 
network and replicating it 
nationwide would bolster 
our economy, protect 
our environment 
and foster the 
health of our 
people.



UF is a National 
Leader in 

Ecosystem 
Services 

 Why are AES so 
important? 

AI and Agriculture: 
	› While other universities have invested in AI, AI 

is university-wide at UF with over $100 million 
into infusing AI into our research, teaching and 
outreach. The university is hiring 100 AI faculty.  

Unmatched engineering-ag alliance
	› Years of collaboration between HWCOE’s 

Machine Learning & Sensing Lab and the UF 
Institute of Food and Agricultural Sciences 
Center for Stress Resilient Agriculture has 
developed a detailed vision for how to bring the 
power of AI to agricultural applications

Record of securing funding
	› The CALS-HWCOE alliance has secured federal 

funding from diverse sources, capitalizing on 
a historically strong CALS success with USDA 
NIFA, leveraged in partnership with powerhouse 
funding sources like NSF. 

Training the next generation 
	› Training the next-generation of scientists, 

engineers and professionals with AI application 
expertise is core to our mission. But this is a 
steep challenge merging diverse disciplines for AI 
applications. Stakeholders that provide hands-on 
training opportunities in these areas are critical to 
achieving our training mission.

Stakeholders are true two-way 
partners and co-creators
	› The focus on AI monitoring of ecosystem 

services was inspired by direct input from 
growers who participate in our Florida Climate 
Smart Agriculture Work Group, convened 
specifically for the purpose of grower-directed 
research on climate-related agricultural 
challenges. They will be equal partners in co-
creating tools for quantifying and monitoring 
ecosystem services.

Ecosystem services are benefits derived 
from our land and water. People rely on 
ecosystem services for food production, 
water supply, and materials for shelter. 
Less tangible benefits include recreation 
and settings that foster improved mental 
health. More recent discussion has regularly 
highlighted carbon sequestration as a 
critical ecosystem service important 
to combat climate change. While all 
ecosystems - natural, managed, and the 
continuum in between - have the potential 
to deliver services, agricultural systems 
represent an opportunity for remarkable 
impact since they are already intensively 
managed. Therefore, agriculture provides 
an opportunity to manipulate the 
amount and type of ecosystem 
services delivered. The concept of 
agroecosystem services (AES) 
captures the idea of public 
goods for which there is 
no market incentive 
to produce but 
nonetheless 
yield essential 
benefits.

 In addition to the direct benefits they 
provide, they can also buffer us against 
climate change effects – this increases 
our resilience to system disturbances. Soil 
carbon sequestration - the storage of CO

2
 in 

agricultural systems - has a key role to play 
due to its potential to slow global warming. 
But there are other AES that can allow us to 
withstand environment-related disruptions, 
from improved water-holding capacities in 
agricultural systems that use cover crops, 
to purifying water as it percolates through 
crop root systems, to providing habitat for 
declining pollinators that are critical to the 
survival of some of our favorite fruit crops.


