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The Kent State Approach

_!Goal: Quantify the relationship between phytoplankton pigments and phytoplankton
assemblages from Field Samples, Field Spectroradiometers, Remote Sensing data

_1Objectives -
. Measure water samples by visible derivative spectroscopy

J Match spectral pigment assemblages to known signatures for classes of phytoplankton

1 Compare pigment assemblages to measures of concentration in the lake (Cell counts,
pigments, degradation products, genomics).

.|

— ' J. Ortiz, (2019 NOAA Coast Watch meeting ; jortiz@kent.edu)



Lake Erie 9/26/18, Detroit Plume Transect Sampling
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Figure 1. Cyanobacterial Index from modified Copernicus Sentinel 3 data collected 07 August, 2019 at
data. The estimated threshold for cyanobacteria detection is 20,000 cells/mL.

EST. Grey indicates clouds or missing

2019 HABGrab19 Sentinel 3 OCLI-derived NOAA Cl (above)
compared to leading two KSU VPCA components (left and right)
The NOAA Cl represents a mixture of these two components -

and potentially two additional components (not shown) for NOAA
Threshold of 20K cells/ml.
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Application to IRL with ORCA
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VPCA Calibration

COmparison With Published NCDI Calibration
other Remote S e
Sensing methods

YSI Chlorophyll ug/L vs. HH2 VPCA ( 2 to 4) Linear fit
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Comparison of individual daily VPCA Results

with average VPCA results.

e extracted daily
component loadings are stable,
so the component scores and
the regression coefficients of
the average component
loadings are stable.

* Averaging the component
loadings gives even cleaner
transfer functions to cell
density and biovolume than the
daily estimates: R? increases to
0.96 and 0.94

After Judice et al., GeoHealth, 2020
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Brown Tide Monitoring
in the Indian River
Lagoon
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Lake Erle LCOS_019031_20200420: RGB
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PCA in Google Earth Engine

Lake Maracaibo

Landsat 8 WRS-2 Scene 007 053
OoNn 20200416




@ DG DEFIS #StrongerTogether £ @defis_eu - Jan 16

@ #lmageOfTheDay

Lake Valencia is the largest freshwater lake in #Venezuela

Its #WaterQuality is affected by the influx of untreated wastewater from
the surrounding urban, agricultural & industrial land uses

E2Massive algal bloom seen by @Copernicus #Sentinel2 @@+° on12
January

UEenVenezuela and 9 others

Q 5 0 29 ¥ 5o w



Lake Valencia RGB 2021-12-15

Lake Valencia also has a
Complex algal community
including green algae, diatoms



KSU Spectral Decomposition: Leading two components: 787% image variance
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Matching components

VP C 1 Loading (inverted)
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Fall 2020 Blscayne Bay Benthic Cover Nadir views

x Biscayne Bay Summer 2020 sampling map.jpg
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Figure 13: Number of fish species surveyed per site overlaid on benthic habitat type.
Key: Green = seagrass: red/orange = coral reefs or hardbottom, yellow = hardbottom
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Sentinel 2 A/B MSI Biscayne Bay VPC 1: Sentinel_2_2020-10-27

= % q
:
- - 9

LI

R |
bl

AR W

2 N2 .
| Ly
| PP ainsg

Homesteas® s
Fl u/c :
orida City S

Figure 13: Number of fish species surveyed per site overlaid on benthic habitat type. ST
Key: Green = seagrass; red/orange = coral reefs or hardbottom, yellow = hardbottom = -—_—
mixed with seagrass; light blue = mud/sand. Adapted from Ault et al 2001. 30 R T



Phytoplankon classes, pigment degradation products, suspended minerals

VNIR derivative spectroscopy unmixes and quantifies plant pigment assemblages in
Optically complex aquatic systems (e.g. Lake Erie, Indian River Lagoon)

Tracks phytoplankton contribution to eutrophication, with implications for harmful
algal blooms, anoxia, and fisheries

KSU VPCA decomposition method has be applied successfully to hyperspectral and
multispectral [ab samples, field-based spectroradiometers, HICO, NASA Glenn HSI2,
MODIS A/T, Landsat 4-8, Sentinel-3A/B

VPCA is in the process of being ported to GEE: Preliminary results are very promising

VPCA is well suited for application to current and the upcoming hyperspectral SBG
and PACE missions: Makes use of all information present in hyperspectral data
Ortiz et al., (2015 HAB Data meeting; jortiz@kent.edu)
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