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The need for: Assembling 
PFAS Data for Access 

and Use



I am not a data scientist.

“A view of the importance of early data structural design 
from a converted content expert”

Clarion call for the development and building of a national 
PFAS data plan and structure NOW – who, what, where, 
how, when

https://www.merriam-webster.com/dictionary/



Rhizotron and minirhizotron work: can we use architecture 
to estimate function?

Rhizo-boxes

Minirhizotrons

Romain Gloaguen
David Campbell

Seth Byrd

What do you do with 
17,000+ root images??





120% soil water 
holding capacity

60% soil water 
holding capacity

ANOVA shows no TRL differences

120% soil water 
holding capacity

60% soil water 
holding capacity

• Illustrates within the root system architecture 
where the major differences are

Peeples et al., 2023
https://plantmethods.biomedcentral.com/articles/10.1186/s13007-022-00974-z

Earth Mover’s Distance: using a measure of 
dissimilarity between two multidimensional 
distributions for Machine Learning



Photo credit: Marcelo Wallau

Ecosystem Services Benefits that ecosystems provide to 
humans - allow for sustaining or enhancing 
the productivity of agriculture and balancing 
impacts to environment and society 

• Food production
• Water filtration
• Carbon sequestration
• Recreation!



Step 1: Measure Ecosystem Services



Provisioning
Regulating
Cultural
Supporting



Joel Harley

Jose Dubeux

Measuring Ecosystem Services: AI-MESH
Current UF Team

Lincoln Zotarelli

Chang Zhao



Data network for ecosystem services across FL

                    

AI-MESH UF

Collaborator Nodes that 
collect ecosystem services 
data and enter the AI-
MESH stream.
• Student envoys work 

with collaborators to 
aid in data flow and 
return tools back to 
collaborators for 
testing and evaluation. Inputs: Sensor Data, Historical Data, Agricultural & Ecological Models



Measuring Ecosystem Services
PROS
• Co-creation of data collection 

and structure with 
stakeholders 

• Compilation of existing data 
from diverse sources

• De-identifying data sources, 
incentivizing data sharing

• Understandable, 
trustworthy AI

• Transdisciplinary approach – 
content experts, ML/AI, 
computer architecture, 
human interface KEY: co-design of the data structure



Measuring Ecosystem Services – a model for PFAS?



Key benefit: co-creation of data structures
Would a transdisciplinary PFAS teams model 

help construct shared data structures?



Teams to support database 
and computing architecture 
development that allow for 
the collection and 
application of PFAS data for 
monitoring, decision 
support, and prediction.

Stakeholders
Plant and soil scientists
Engineers
Hydrologists
Economists
Social Scientists
Remote sensing experts
AI/ML
Computer architecture
Database structures
Modelers
Computational biologists
Etc……..





Interdisciplinary Paradigm: An Example

Compelling 
Problem

Data, biological context, 
ground truth, images

Complex data reduction, 
sensors, pattern recognition

Agronomists Engineers



Transdisciplinary Paradigm

Data, biological context, 
ground truth, images

Complex data reduction, 
sensors, pattern recognition
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Compelling 
Problem



Pips Veazey



Ensuring teams are successful:
Stakeholder connected
Transdisciplinary make-up
Agile
New members come up to speed quickly
Re-tooling to respond to breakthroughs
Resource supported
Connected
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Thank you!
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