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ODbjectives

[ Create an automated classification model
* Vegetation
* Water features
* Bare ground

[ Assess salt marsh condition
* |dentify areas of degradation
* |dentify areas of stress
* Characterized tidal hydrology

 Protocol and tools that can used by
researchers & practitioners

* Condition assessment

* Assist in planning and implementation of
conservation action

* Monitor responses to natural disturbance
and ecological restoration




Tools in the toolbox: UAS platforms
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UAS Spectral Resolution
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South River
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UAS Temporal Reso
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Ground Control Points

e Strategically placed throughout the salt
marsh

e Appearin all bands

e Allows remote sensing data to be accurately
stacked

GCP Spacing
Cistance

o (GCP Spacing [m]) = (camera-GCP degrees of separation) Image Footprint Width m2



What data do we have, per pixel?
6 bands, 3 points in the tidal cycle =

18 features per pixel, per day!
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What data do we have, per site?
~810,000 m? / (100cm?) = 81,000,000 pixels
1,458,000,000 data points per site per day!




High performance computing

Introduction to Unity
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Data Products

Orthomosaics Digital Elevation Models (pems)

Peggotty Beach, Scituate



Primary
FIndings

» Can access (almost) everywhere when
frozen

* Very impressed/amazed with the |
detailed output of bare ground vs water

1 Pixel = 8 cm!
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Salt Marsh Classification

First Level: Class (first digit - number)

1 - Vegetated: > 30% vegetation cover

2 - Water feature: 100% inundated at

typical high tide with < 30% vegetation
cover

3 - Bare ground: Exposed at typical high tide
with < 30% vegetation cover e g

of Features




Salt Marsh Classification

First Level: Class (first digit - number)

1 - Vegetated: > 30% vegetation cover

2 - Water feature: 100% inundated at

typical high tide with < 30% vegetation
cover

3 - Bare ground: Exposed at typical high tide
with < 30% vegetation cover A
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1 - Vegetated: > 30% vegetation cover Salt Marsh Classification

01 - Low marsh (tall form Spartina alterniflora dominant) Subclass
02 - Intermediate marsh (mix of high marsh vegetation and tall form S. alterniflora)
03 - Transitional marsh 1: short form S. alterniflora dominant (> 80%) mixed with typical high marsh species

04 - Transitional marsh 2: short form S. alterniflora common or dominant (30-80%) mixed with typical high marsh
species

05 - Transitional marsh 3: S. patens & D. spicata dominant but mixed with 5-30% short form S. alterniflora
06 - High marsh 1: > 90% plant cover in S. patens & D. spicata and < 5% short form S. alterniflora

07 - High marsh 2: < 90% plant cover in S. patens & D. spicata, mixed with other high marsh species but < 10% shrub
species and < 5% short form S. alterniflora

08 - Juncus gerardii band: > 50% of marsh vegetation is Juncus gerardii

09 - Salt-shrub marsh (high marsh vegetation mixed with shrub species)

10 - Salicornia or Suaeda marsh

11 - Brackish marsh

12 - Brackish marsh - Phragmites: > 30% vegetative cover of Phragmites australis

13 - Vegetated ditch edges: mix of high marsh vegetation and intermediate form (neither tall nor short) Spartina
alterniflora as linear features along the edges of water features (typically along the crown of ditch banks)



Random Forest Model Classification
Updates — Comparing Iterative
Classification Schemes (ICSs)






Tidal Flood Routing from LiDAR-Derived
High-Resolution Elevation Models
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Legend
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Legend
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Goal: Identify Historical Structures & assess
their Impacts

Evaluate Impact (SWIR)






Measuring the health of a salt-marsh
through study of creek-bank erosion.



Tiled the site into roughly 3m
squares




Training set: 50/50 300x300
tiles, multiple sites. (@}
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Classification

97% Accuracy




> Essex, Erodmg-‘-;B/a.}.ks Tile Classiicaiton - Training &
W) Validation Set: &5
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Tile Classes
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Essex Eroding Banks Tile Classificaiton - Classification Results
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Results to date (Nov 6, 2024)

Site Precision Recall Fl1 Accuracy

Essex 0.93 0.91 0.92 0.91

Old Town Hill 0.92 0.97 0.94 0.82
North River 0.88 0.74 0.8 0.82
Peggoty Beach 0.81 0.71 0.76 0.75
South River - - - -
Westport - - - -

Red River - - - -

Notes:

Precision measures how often an image classified as eroding-bank is actually an eroding-
bank.

Recall measures, out of all eroding-bank images, how many were classified as eroding-banks.
F1 is a standard metric for averaging Precision and Recall.

Accuracy measures number of images classified correctly across all 5 classes.




Long-term Salt Marsh Monitoring Program

o Collaborative monitoring
o Status & Trends
o Threat monitoring

o Pre & post project monitoring

e Centralized repository for monitoring data

e Ongoing research and development
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