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Objectives/Significance

1) The development ar ent of algorithms and
models for the detection and prediction of HABs

2) Provide PFTs for inland water bodies such as lakes and
reservoirs

3) Provide PFTs for the coastal ocean to assess ecosystem
health and water quality (focusing on HABs and red
tides)



Aquatic Applications and Product Hierarchy

VSWIR Cal (Solar and Lunar)
TIR Cal (On-board BB)
Geolocation

Derive surface temp
(using buoy data)

>0

0 gy Uy

Diagnostic products

Vicarious Cal,
Atmospheric
Correction

a&b
Spectral
Library

I-R' ra' rsg' r'pcoI'

l'ye €tc.

and masks

AOP
a,b,

rbottoml

Aquatic
RT model

Spectral

Spectral oo
Classification

Library

Spectral
Library

Surface / subaerial
Features

Features

Water-Column
Optical
Constituents

Peridinin
Fucoxanthine
Tripton

Water

Surface

Temp

\

Thermal
Pollution

Ground
Water
Discharge

Phytoplanton
Types

Water
Quality

Likely better quality at higher lats

Oil Emulsion or
Mineral Suspension
Classification

Sargassum Tricho
Maps \EToS

Kevin’s Slide

Emergent
Vegetation
Classification

Floating biota
Classification

Kelp Marsh and

Forest Mangrove

Maps Maps

Shallow
Bathymetry
\EToS

Benthic
Classification

W

Benthic
Microbial
Cover Maps




Monterey Bay

| Pacific/Ocean

as a Testbed & 7 1

(MAS
(2012) as well as
overflights

Chlorophylla (mg m?3) i ; i

* Ongoing time-series by UCSC,
MLML, MBARI, with moorings and
shore stations

* Featuresinclude Elkhorn Slough,
Case 1 & 2 waters, red tides, kelp
beds, river plumes
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Field Sites — Flight Timing

Mean MODIS FLH, August — October (Oceanic Period) 2002-2006
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versus oceanic conditions, and,
potentially, a “first flush” rain event.

Seasonality in Monterey Bay can be
delineated by

e upwelling (April-August),

* oceanic (September-October), and

* Davidson (November-March) seasons.
Having up to three AVIRIS overflights may
enable capturing some of this
seasonality.



Pinto Lake

680nm Spectral Shape (mW/cm ™ 2/sr/um)

Chlorophyll concentration (ug/L)
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Meso-eutrophic lake, dominated
by cyanos in summer with clear )

seasonal species succession A Headwall hyperspectral sensor was flown on a Twin Otter in
October 2010 over Pinto Lake. A spectral shape algorithm (A) and
a band-ratio chlorophyll a algorithm (B) were applied. Sampling
confirmed the presence of an extensive Microcystis bloom (with
extremely elevated toxin levels) and chlorophyll concentrations.
Toxin data from grab and time-integrated (SPATT) samples are
shown (C) for 2010-2012. A separate spectral shape algorithm
applied to HICO data in 2011 (not shown) successfully identified
blooms dominated by Aphanizomenon (indicated with red bars)
versus Microcystis from in-water spectra and HICO data.
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Pinto Lake
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Chlorophyll (and toxin) samples have been collected weekly for ~3 years
from Pinto Lake, CA. Weekly CHL data are plotted after degrading to 19- and
38-day repeat cycles.

Pinto Lake has also been used as a site for airborne data collection in 2010,
2011, 2012, and 2013, and there are historical bio-optical and reflectance
data available for comparison



Phytoplankton Functional Types (PFTs)

developed u
HydroLight

* For Pinto Lake, we have been using spectral shape
algorithms with Headwall, MASTER, and HICO



PHYDOTax — Signature Library Taxa

chlorophyte e cyanobacterium
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MSLH - Index to detect the cyanobacterium Microcystis

UCSB Lagoon UCSB Lagoon June 30th, 2011
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Spectral Shape s Microcystis

* |dentification of key spectral features
e Feature x-value, y-value, height, width, area

e Ex.index, (peak 1 height/peak 2 height) = (R655 —R625)

Normalized at:
~710 & 761 nm
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Pinto Lake 2012, Spectral Shape, Emma Accorsi =



Indices applied to HICO match field data

* Indices applied 10/26/2011 HICO data suggest high
biomass mixed bloom, consistent with 10/23 and
10/29 field data
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HysplIRI Airborne Flight Planning
Science Requirements — Coastal Ocean

1) Dates:

2) Sun elevation of 30- and out of the sun to
avoid sun glint

3) Flight line timing over water to meet best weather and sun elevation will vary
through the seasons (Spring, Summer, Fall)

4) Repeat flight lines at varying sun elevations will be a nice test of sun glint algorithms

5) Recommend use of HyspIRI look angle from AVIRIS to simulate HysplIRI, another
good test for algorithms

6) Request that SB and Monterey Bay flights are not scheduled on consecutive days so
that field teams and instruments can participate in field activities for both sites

15



lan McCubbin Deserves an Award!




—

i s e e

I

CIRRUS CLOUDS

s

—

17



an Francisco Bay Over-flights
10 April 2013
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Field Collection
10 April 2013
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Data Products?

— CDOM, absorption spectra, nutrients
— Satlantic HyperPro cast

—Water-leaving radiance, profile data
— Backscattering/ac-s casts
— ASD surface reflectance




When will the data be available?

- 2014 & 2015: processing, analysis, dlstrlbutlon

* Data distribution — SeaBASS and CoastColour.org




What about sun glint?




HyspIRI Airborne Flight Planning
Science Requirements — Coastal Ocean

2) Sun elevatic d out of the sun
to avoid sun glin

3) Flight line timing over water to meet best weather and sun elevation will vary
through the seasons (Spring, Summer, Fall)

4) Repeat flight lines at varying sun elevations will be a nice test of sun glint
algorithms

5) Recommend use of HysplRI look angle from AVIRIS to simulate HysplIRl,
another good test for algorithms

6) Request that SB and Monterey Bay flights are not scheduled on consecutive
gayﬁs so that field teams and instruments can participate in field activities for
oth sites
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