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Recent Climate Anomalies

* 2013 -2016 Marine Heat Wave (MHW)
 EI Nino Southern Oscillation (ENSO)

* Record low Arctic seaice (2018)
* 2021 Heat Wave
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54 km?

Prior fo 2013, eelgrass shoot density average
was 33 shoots per m?

After 2013-2016 warm water event, eelgrass
shoot density average was 5 shoots per m2

Study Period

2016 - 2023



South Slough National
Estuarine Research Reserve
(SSNERR)

Confederated Tribes of the Coos,
Lower Umpqua, and Siuslaw
Indians (CTCLUSI)

Image Credit: SSNERR (Left), Paul Asman and Jill Lenoble (Right)




Climate Change

Community Recreation

Commerical Disruptions

Image Credit: Genet (Diskussion)




Community Recreation

Commerical Disruptions

Image Credit: South Slough National Estuarine Research Reserve




Climate Change
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Image Credit: National Oceanic and Atmospheric
Administration

Commerical Disruptions
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Use NASA Earth Observations 1o analyze eelgrass presence and
investigate the drivers of eelgrass decline.

! ! !

Eelgrass Extent Water Quality Time Google Earth Engine
Maps Series Analyses (GEE) Tutorial




NASA European Space Agency

Landsat 8 OLI Landsat 9 OLI-2 Sentinel-2 MSI

2013 2021 2015

Image Credits: NASA, Rama
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User Interface

Language / Idioma  gpgjish =

Optical Reef and Coastal
Area Assessment (ORCAA)
Tool

This dashboard can be used to monitor the
spatial and temporal variability of coastal water
quality parameters in proximity to the Belize and
Honduras Barrier Reef Systems.
Parameters:
Start Date:

2017-01-01
End Date:

2019-11-01

Selectan Area  $

Display Images on the Map
v/ True Color / Color Verdadero
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Extracting Data

Display Images on the Map
True Color / Color Verdadero

Sea Surface Temperature / Temperatura
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o Normalized Difference Chlorophyll Index /
Diferencia normalizada €ndice de clorofila

Chlorophyll-a / Clorofila-A

Colored Dissolved Organic Matter / Materia
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Add Images to the Map

Reset Map

Export to Google Drive

Select an image type to export. Exports options
for the current image displayed on the map for
the selected area will be generated.
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Existing Eelgrass Extent 2016 Support Vector Machine

Esri, HERE, Garmin, FAO, NOAA, USGS, OpenStreetMap contributors, and the
GIS User Community




Normalized Difference
Aquatic Vegetation
Index (NDAVI)

Sentinel-2 &
Landsat
Imagery

Raster Calculation =
and Visuadlization

Normalized
Difference Chlorophyll
Index (NDCI)

Final Maps of

Optical Reef and
Coastal Area
Assessment
(ORCAA) Tool

Normalized
Difference Turbidity
Index (NDTI)

SAVs,
Chlorophyll-q,
and Turbidity




Identifies Submerged
Near-infrared

B 0 1

NIR + Blue |




Red-Edge Identifies Chlorophyll-A

/“

Less Chlorophyll-a

Red-Edge - Red
— = NDCI 0

Red-Edge * Red




Differentiates Sediment from

NDTI

Red + Green k




Support Vector

. Random Trees Maximum Likelihood
Machine

2016 Eelgrass Extent
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2016 Eelgrass Extent Support Vector Machine
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Esri, HERE, Garmin, FAO, NOAA, USGS, OpenStreetMap contributors, and the GIS User Community




2016 Eelgrass Extent Support Vector Machine
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Esri, HERE, Garmin, FAO, NOAA, USGS, OpenStreetMap contributors, and the GIS User Community



Results: Three-Year Comparison with SVM

2016 2020

B Predicted Eelgrass
Water

Esri, HERE, Garmin, FAO, NOAA, USGS, OpenStreetMap contributors, and the GIS User Community




Results: Normalized Difference Aquatic Vegetation (NDAVI)

2016 2020 2023

Esri, HERE, Garmin, FAO, NOAA, USGS, OpenStreetMap contributors, and the GIS User Community




Results: Normalized Difference Chlorophyll Index (NDCI)

2016 2020 2023

Chlorophyll-a
3.0

Esri, HERE, Garmin, FAO, NOAA, USGS, OpenStreetMap contributors, and the GIS User Community
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Results: Normalized Difference Turbidity Index (NDTI)

2016 2020 2023

Turbidity
21

-0.61 I

Esri, HERE, Garmin, FAO, NOAA, USGS, OpenStreetMap contributors, and the GIS User Commun ity
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Indices such as NDAVI are useful for exploratory investigations info
potential eelgrass meadows

In situ measurements are highly recommended and can improve
eelgrass identification and classification by satellites

Image Credit: John Brew



Coarse Spatial Study Site
Resolution Conditions

Image Credit: Sam Beebe




Incorporate Classify
density counts eelgrass using
of eelgrass intfo updated

analyses UAS data
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