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Current projects
= State (2020-present)
= SJRWMD for wetland mapping in central Florida
= FWCC for wetland mapping in Lake Okeechobee
= Federal

= USACE for central Alaska permafrost thaw modeling and mapping
= NPS for Canaveral National Seashore to assess hurricane damages

= NPS for Everglades National Park to assess peat stability with rising
sea level




Introduction

oil Electrical Conductivity (EC)

Indicator of soil salinity

A valuable tool in soil science to determine soil salinity, assess nutrient
availability, and soil quality

High EC->high concentration of dissolved salts, and potentially a saline soil->
damage plant roots-> peat collapse -> landscape change

= EC>4dS/m (0.4 S/m): soil is considered as saline
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Introduction

s EC data collection

= Meters and other poinfr"‘ o

approach

= Geophysical approach:
Electrical Resistivity
Tomography/Imaging
(ERT/ERI) and
Electromagnetic Induction
(EMI) to retrieve soil EC

Sirianni, M., X. Comas et al., 2023.
Understanding Peat Soil Deformation and
Mechanisms of Peat Collapse Across a
Salinity Gradient in the Southwestern
Everglades. Water Resources Research.
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Introduction

Field measurements: limited
space and time

Remote sensing observations:
large coverage and revisit

Objective: Using Al to
estimate/upscale EC by linking
spaceborne/airborne remote sensor
products data with field
measurements

hydraulic conductivity (m/sec)

OComas and Slater, 2004
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Experimental site and data
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Experimental site and data

Field measurements: May 2023, using GEM-2 geophysical technique

Terrain conductivity survey
on May12_2023:
(90,000 MHz, or about 1.0
m depth of investigation)
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= WorldView-2: 11/29/2024, 2-meter, 8-band

Conductivity ._
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Aerial Photography WorldView-2

Experimental site and data

= Aerial photography: 1/10/2023, 1-meter, 4-band, 45 acres

Land Cover Type
- Cypress/Tupelo
l:l Glades Marsh
Il 1ixed Scrub-Shrub Wetland
- Road/Levee

Land Cover Type



Methodology

= Applied an object-based machine learning ensemble modeling/mapping
technique, and combined outputs of RF, SVM, and ANN; Accuracy
assessment was conducted using 4-fold cross validation.




Results: Aerial Photography
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Il 0.45-050
B 051-057
Bl 058-064
0.65 - 0.75
0.76-1.15
1.16 - 3.50

10



Results: WorldView-2
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Results: Accuracy assessment

RMSE
MAE

RMSE
MAE

MNAIP
RF SVM ANN

0.57 0.64 0.9
0.44 0.41 0.38
0.28 0.25 0.25
W\/-2
RF SVM ANN
0.63 0.64 0.76
0.44 0.44 0.36
0.29 0.29 0.23
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clusions and future work
= AI and RS tools are powerful and valuable in EC
estimation and mapping
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Team Zhang at FAU and Collaborators
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