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Optically-complex Coastal Waters
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Phytoplankton in Earth’s Carbon Cycle

Phytoplankton is an extremely
DIVERSE set of microorganisms!

 Cell morphologies

* Biogeochemical functions

 Physiological response to climate-
related factors

)

Optical proxies: phytoplankton contain
diverse pigment in their cells, which
absorb light differently...
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A Working Coast Facing Climate Change

Warming climate, and coastal restoration actions in Louisiana, such as existing freshwater and proposed sediment
diversions in various Louisiana estuaries, exerts significant influence on phytoplankton biomass and taxa,
producing episodic HAB events.
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HyperCoast and Open Science
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Open science is defined as “a collaborative culture enabled by technology that
empowers the open sharing of data, information, and knowledge within the
scientific community and the wider public to accelerate scientific research and
understanding (https://doi.org/10.1029/2020EA001562).

HyperCoast is a Python package designed to provide
tools for visualizing and analyzing hyperspectral data for
coastal ecosystem studies.

HyperCoast was published on 04/19/24!
https://hypercoast.org/
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HyperCoast for Processing PACE Data

HyperCoast supports the processing of PACE-OCI hyperspectral data as well as other existing spaceborne and airborne
missions (e.g., EMIT, AVIRIS, NEON, and DESIS) and upcoming hyperspectral missions, such as SBG and GLIMR.

Data Visualization Tools:

* Data Search Tools: Integrates with
NASA’s earthaccess package to
facilitate interactive searching and
downloading of NASA’s PACE data

* Interactive Exploration: Allows users
to interactively explore PACE-OCI
level 1, 2 and 3 datasets.

e Spectral Signature Extraction:
Enables the extraction of specific
spectral signatures.

e Customization Options: Provides the

-
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Upcoming Analysis Tools:
4
* Phytoplankton-related toolbox Y . .
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HyperCoast Demo: Search and Download

Working with PACE-OCI data in HyperCoast:

* Install hypercoast
» Use Google Colab

hypercoast.search_pace
hypercoast.download pace

API reference for PACE:
https://hypercoast.org/pace/
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https://hypercoast.org/pace/

HyperCoast Demo: Data Loading and Static Visualization

wavelength = 500.0 [nm]

0.0200 0.0200
. . wavelength = 5;[0.0 [nm]
Load the PACE-OCI dataset as a = ) der— KX
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Extract PACE-OCI pixel info and produce static =
visualization:
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HyperCoast Demo: Swath Data & Gridded Data

Convert Level 2 swath data to
gridded data:

hypercoast.view pace pixe
_locations

Scatter plot of the pixel locations to

visualize the irregular spacing.
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HyperCoast Demo: Interactive Visualization
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Customization Options:
Allows changing band
combinations and colormaps.
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HyperCoast Demo: Spectral Signature Extraction
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HyperCoast Demo: Spectral Signature Extraction
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HyperCoast Demo: CyanoHAB Analysis Tools

Spectral curves presented common cyanobacteria features:

. 100°W 95°W 90*W 85°W 80°W 75°W JOW
» Chl-a absorption at 440 and 675 nm; - 1.0
*  Phycocyanin absorption at 620 nm
and ﬂgorescence at 550 nm; 10°N 20°N
* Near-infrared scattering 0
35°N 35°N
3 - 0.6
.§ 30°N 30°N
2
- 0.4
25°N 25°N
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HyperCoast Demo: Spectral Angle Mapper (SAM)

The Spectral Angle Mapper (SAM) determines the spectral similarity between two spectra by computing the

angle between them.

Spectral libraries:

(
(
{—— Class 3 Chla (100 ug L")
(
(

—— Class 1 Chla (14 ug L")
—— Class 2 Chla (50 ug L)

—— Class 4 Chla (175 ug L)
—— Class 5 Chla (475 ug L")
—— Class 6 Chla (900 ug L")

460 -Iét) SUI[) SSID 660 6%0 ?60 ?E:U
Wavelength (nm)

Londe (2008) reported spectra of Microcystis and Anabaena bloom
waters, at Chl a concentrations varying from 5 to 1,000 g L.
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Note: As with all supervised algorithms, SAM accuracy is highly sensitive to

the choice of reference spectra.
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HyperCoast Demo: Visualize Sampling Locations

Field observations are crucial for PACE algorithm development and validation. HyperCoast includes tools that
easily compare field observations with PACE-OCI data, simplifying the validation process.

m.add_pace
m.add_kml
m.add_points from_ x
m.add_field data
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HyperCoast Demo: Visualize in-situ Data

Field observations are crucial for PACE algorithm development and validation. HyperCoast includes tools that
easily compare field observations with PACE-OCI data, simplifying the validation process.
Sampling sites
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HyperCoast Live Demo

HyperCoast GitHub Repository:
https://github.com/opengeos/HyperCoast

PACE Notebook: https://hypercoast.org/workshops/pace/
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Thank you!
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