~Scaling Wetland
Intelligence with GeoAl:
Tools, Trends and a
National Vision

Sunny Fleming, Director
Environment & Conservation Solutions

Andy Carroll, Co Founder, CTO
Skytec Y-

E
'''''''''''




Maps Have Long Driven
Our Understanding of the

Wor l dé

€ and continue t oé



But would we make decisions today based on these maps?
The wor | eidosn woildanaps tAfter 9t Century BC



https://en.wikipedia.org/wiki/Babylonian_Map_of_the_World#/media/File:4000BCE_map_of_the_world_showing_Armeny_Ashur_Bavel_Akkad-British_Museum-Object_Number-92687-PubDomain-details5.svg

Are we ok with this?

21%t century decisions with20"c ent ury dat aé

It's been 84 y))ears...
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Why Streamline? Updating Permitting

Technology for the 21st Century
White House Memoranda —

ProsidentialMemeoranda April 5, 2025

The Challenge ArcGl S Solves bye
Eliminate Paper Workflows

Reduce Time, Increase Quality

Increase Coordination

Improve Transparency

Litigiously Defensible

Speed up Data Gathering
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What Is a GIS?
A System for Managing, Sharing and Applying Geographic Information

Maps & Data g Mapping &
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Delivering Value Across Organizations
Improving Efficiency, Communications, Decision Making and Collaboration



Many states are stepping up

Tennessee pioneers scaling GeoAl for high-resolution wetland modeling
8

AVisualize policy definitions
A8 weeks
A3m resolution

AFraction of cost

% g

ArcNews




Tennessee Wetlands Screening Tool Background

ABIll Introduced to Remove Isolated Wetland Protections
AStatewide NWI Coverage in TN is 30-40 years old
AHow to Quantify Policy Impacts?

-Where are these impacts?
-Who is impacted the most?

Department of
Environment &

.Conservation



crucial, large-scale updates

Lack of funding and manual prbéélééé?iimpede

Image Source: Esri Professional Services

Motivation




Motivation
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Tennessee Predicted Wetland Model Technique

Inference QA/QC &
trained model basic
at state scale classification




Wetlands occur
where there is
Important overlap
of wetland
Indicators

Motivation
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Scaling Statew
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Optimized Wetland Identification Model ()

Training Data
Predicted Wetlands

ArcGIS for MPC Deep Learning
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Wetland Model Training Data

TDEC Wetlands:
4,267 Features
8,416 Acres

Data Sources

Verified Wetlands:
2,558 Features
77,515 Acres

A Regulatory Data

A Wetland boundaries and guidance
provided by regional scientists and
conservation organizations

A Natural Heritage data on rare,
threatened, or endangered (RTE)
element occurrences or habitats

TDEC Wetlands:
4,267 Features
8,416 Acres

A Updated National Wetland
Inventory (NWI) Data (GSMNP &
West TN)

Verified Wetlands:
2,558 Features
77.515 Acres

A Remotely verified National Wetland
Inventory Jados
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Overview of final training dataset incorporating all data sources
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Count of Delineated Training Wetlands (TDEC)

4k

Total Acres of Delineated Wetlands (TDEC)

8.4k

Count of Training Wetlands (Updated NWI)

263

Total Acres Updated NWI Wetlands

63.5

Legend X

Visual Verification

TDEC Regulatory Data

Count of Visually Verified Wetlands

2.6k

Total Acres Visually Verified Wetlands

77.5k
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TN Wetland Training Layer

TDEC Data Review
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USA NAIP Imagery: Natural Color




Tennesseeds Di verse Terrail n

Due to the diverse topography, geology, and ecological communities
in Tennessee, it was necessary to develop unigue training data for
each of six broadly defined ecoregions.




SOIUtlon Using Al to Identify Wetlands Across TN

Topography +, Mosaic Datasets +

Vegetatio@ Raster Functions
Qég& /) Deep Learning
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Processing and data sharing enabled by
Azure resources
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Predicted Wetlands 1 Turkey Creek
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National Wetland Inventory: Predicted Wetlands




Predicted Wetlands 1 Shady Valley

Tennessee Wetland
Model Output

National Wetland
Inventory (Tennessee)

TN Tint Layer

Visibility
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Esri Community Maps Contributors, © OpenStreetMap, Microsoft, Esri, TomTom, Garmin, SafeGraph, GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, US Census Bureau, US... Powered by Esri




Predicted Wetlands 1 Piperton Mitigation Bank
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