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Northern
Hydrilla

Hydrilla verticillatassp. lithuanica

1. Newly identified subspecies
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The Three Subspecies

Connecticut River
(Northern)

Monoecious Dioecious
(Wandering) (Whorled)

H. v. ssp.peregrina H. v. ssp.verticillata H. v. ssp.lithuanica
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Northern
Hydrilla

Hydrilla verticillatassp. lithuanica

1. Newly identified subspecies

2. In 2016, first population in the
Americas discovered in CT River
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3. Grows rapidly, spreads rapidly
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Northern
Hydrilla

Hydrilla verticillatassp. lithuanica

1. Newly identified subspecies

2. In 2016, first population in the
Americas discovered in CT Rive

3. Grows rapidly, spreads rapidly
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Northern
Hydrilla

Hydrilla verticillatassp. lithuanica

1. Newly identified subspecies

2. In 2016, first population in the

3. Grows rapidly, spreads rapidly

4. 0f ten referred to as the oPer fect
Aguatic Weedo
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Hydrilla Survey N
Connecticut River A

Fall 2018 Surveys
Surveyor
Amy Smagula, NHDES; Meg Modley, LCBP
=——— GZA and Mass DCR*

Heidi Himes, USFWS; Dave Sagan, Silvio O. Conte*
——— Kim Jensen, VTDEC*
Margot Burns, RiverCOG; Judy Preston CT Sea Grant*
Greg Bugbee, CAES; Margot Burns, RiverCOG*
Laurie Callahan, SEVTAIS Project

Laurie Callahan; Ann Bove

Fall 2018 Surveys

A Hydrilla
Presence/Absence

A 6 Organizations
(unpaid)

*Hydrilla Found
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Has hydrilla spread in the riverAre the treatments working?
When & Where was hydrilla introduced in the river?



Has hydrilla spread in the river? Are the treatments working
When & Where was hydrilla introduced in the river?



Remote Sensing= Science of gathering
Il nformati on about t

a distance

A Satellite Imagery
A Drone Imagery

A GIS & Mapping
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https://seos-project.eu/remotesensing/remotesensing-c09-p01.html#Siegmund2005

Satellite =~V
Imagery

Operator

Spatial resolution
Temporal resolution
Spectral bands
Cost
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Landsat Sentinel2 Planet
NASA / USGS European Space Agency (ES Planet Labs (commercial
30 m 10 m ~305m
16 days ~5 days Daily
Multispectral + thermal Multispectral Multispectral
Free Free Paid subscription

~$2k/month


https://seos-project.eu/remotesensing/remotesensing-c09-p01.html#Siegmund2005

Veg etation wHeairhy STRESSED

VEGETATION REFLECTANCE VEGETATION REFLECTANCE

I n d i C e S 50% NIR 8% RED 40% NIR 30% RED
(Band Math)

Normalized Difference Vegetation Index NDVI = 0.72 NDVI =0.14

NDVI =

NIR + RED

222222222



Vegetation

Indices
(Band Math)

HEALTHY

VEGETATION REFLECTANCE

STRESSED

VEGETATION REFLECTANCE

50% NIR 8% RED 40% NIR  30% RED
NDVI = 0.72 NDVI =0.14

NIR - RED
NIR + RED

NDVI =

ot Normalized Difference Vegetation Index
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Fig. 3. Spectral profiles of four features from Sentinel-2.

18



2/27/2026

A - Hydrilla present B — Hydrilla absent
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Fig. 3. Spectral profiles of four features from Sentinel-2.
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Remote Sensing Model

GOAL: Develop a satellite imagery -based monitoring tool to
detect northern hydrilla in the CT River using vegetation
Indices and a Random Forest classification.

&y sentinel-2

Studio
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Dataset Creation

. 37k points Hydrilla vs No Hydrilla

. 6900 random points for the model
(3450 per class)

)
.....

. 70% used for model training, 30% i
reserved for testing i

ooooo
......

.....
oooooo
--------

. Calculated vegetation indices values N B S,
for each point (NDVI, NDAVI, EVI, TR
NDWI)

Shailerville



Legend Lo‘muo
Ground Truth Hydrilla

lassification Hart€ord

alue
Hydrilla ; Waterbury

Forest Model == ( .__\_.

Random forest uses vegetation index values
from 6,900 points to train many decision trees
that collectively learn whatisa nd 4+ s n
Hydrilla

Predicted/Actual Hydrilla No_Hydrilla Error Rate

Hydrilla 649 163 0.2007 (163/812)

No_Hydrilla 166 792 0.1733 (166/958)
Totals 815 955 0.1859 (329/1770

Sources: Esri, TomTom,
Garmin, FAO, NOAA, USGS, (c)
OpenStreetMap contributors,
and the GIS User Community,

Studio

2/27/2026

Sources: Esri, TomTom,
Garmin, (c) OpenStreetMap
contributors, and the GIS User
Community




Next Steps

1. Add vegetation indices and other data to improv
accuracy (turbidity, bathymetry, salinity)
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Next Steps

1. Add vegetation indices and other data to improvel.
accuracy (turbidity, bathymetry, salinity)

2.Create models for Landsat and Planet imagery

3.Apply models outside of the CT River

4.Make a publicly available tool
Has hydrilla spread in the riverAre the treatments working?
When & Where was hydrilla introduced in the river?




Satellite -based classification
provides a low -cost, scalable

approach to tracking northern
hydrilla Inthe Connecticut River
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