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Background

2014: Year of the Blue-Green Algae
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Toxic Algae Blooms to Persist on Lake
Erie, Experts Say

BY JOHN ROACH
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Background

California is NOT Lake Erie

You Are Here

Total microcystins (ug/m?)
o ® ¢ [&]
S O
2 \.‘9 ,“QQ faQQ '-9° ) fa°°
‘)\ ,\Q\ ‘9\ _\QQ\
NLCD 2006 Landcover

] Agricultural

| Developed

Open

Water




Background

Challenge: two optically similar species
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Aphanizomenon flos-aquae Microcystis spp.



Study Site

Pinto Lake, Our Favorite Toxic Cesspool
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WARNING

People and pets should avoid
direct water contact at all times.

Map Scale 1:40,0
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The water in Pinto Lake may contain harmful
compounds caused by microscopic algae.
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Algorithms

Detecting Blue-Green Algae
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Several algorithms have been
developed, including the
Cyanobacterial Index (Cl) and
various phycocyanin absorption
methods.

We generalized the spectral
shape methods to take
advantage of hyperspectral data,
and also developed a Scattering
Line Height (SLH) algorithm
which works with almost any
sensor, including MASTER



Spectral Data

ASD & GER validation data

Hyperspectral Imager for
the Coastal Ocean (HICO)

~ 100 m pixels, processed
using standard (minimal
optimization) Tafkaa
atmospheric correction
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Data

Remote Sensing Data

Application with MASTER

Pinto Lake, July 22, 2009 Kelly Lake, July 22, 2009 UCSB Lagoon, June 30, 2011
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Summary Results

Predicting Toxic BLooms

Mixed Assemblage, non-toxic
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Application

Real-Time Application

State of California sets Action Level of 0.8 ppb for
drinking water or recreational exposure

Mouse studies suggest nasal inhalation is 12x more
potent than direct consumption

Very little known about aerosolization, but studies
suggest it is possible

First Order Question:
What happens if we

get a highly toxic
bloom in an
urbanized area?




Application

Predicting Impacts Downwind

Pinto Lake Highly Toxic Bloom

Concentration (mg/m3) averaged between Omand 100 m
Integrated from 2000 15 Jun to 2015 15 Jun 12 (UTC)
Mass Release started at 2000 15 Jun 12 (UTC)

=1.0E-08 mg/'/m3

1.0E-09 mg'/m3
1.0E-10 mg'/m3
=1.0E-11 mg/m3

Maximum: 8.0E-08 mg/m3
Minimum: S.9E-12 mg/m3
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NAM METEOROLOGICAL DATA

Job ID: 2563 Job Start: Sat Aug 2 20:23:14 UTC 2014
Release: Iat.: 26.9519680 lon.: -121.768868 gt:0to 1 m

Pollutant: - Unspecified

Release Quantity: 29352 21449 ug Start: 12 06 15 200 Duration: Ohrs, 5 min
Pollutant Averaging/Integration Perod: O hrs and 15 min

Dry Deposition rate: O cmis Wet Removal: None #Part: 4000
Meteorology: 0000Z 15 Jun 2012 - NAM12

This is not a NOAA product. It was produced by: unknown




Application

Predicting Impacts Downwind

NOAA HYSPLIT MODEL

Concentration (mg/m3) averaged between Omand 100m
Integrated from 2137 27 Jul to 0137 28 Jul 14 (UTC)
Mass Release started at 2137 27 Jul 14 (UTCQC)
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NAM METEOROLOGICAL DATA

Job ID: 2529 Job Start: Fri Aug 1 20:31:53 UTC 2014

Release: lat.: 36.9519680 lon.: -121.768868 Hgt:0to 1 m

Pollutant: - Unspecified

Release Quantity: 104636922.3 ug Start: 14 07 27 21 37 Duration: 0 hrs, S min
Pollutant Averaging/ Integratlon Penod: 4 hrs and O min

Dry Deposition rate: O cm/s Wet Removal: None #Part: 4000
Meteorology: 0000Z 27 Jul 2014 - NAM 12

This is not a NOAA product. It was produced by: unknown




Application

Predicting Impacts Downwind

Lake Elsinore, Identified from HyspIRI Imagery
Y - VIO D

Concentration (mg/m3) averaged between O mand 100 m
Integrated from 2144 19 Aprto 2159 19 Apr 13 (UTC)
Mass Release started at 2144 19 Apr 13 (UTC)

=>1.0E-07 mg/'m3

1.0E-08 mg/'/m3

1.0E-09 mg/'/m3

=>1.0E-10 mg/m3
Maximum: 4.9E-07 mg/m3
Minimum: 1.1E-10 mag/m3
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NAM METEOROLOGICAL DATA

Job ID: 2550 Job Start: Sat Aug 2 00:53:24 UTC 2014
Release: Iat.: 33.661650 Ilon.: -117.251436 gt:0to1 m

Pollutant: Mass - Unspecified
Release Quantity: 2169161.729 ug Start: 13 04 19 21 44 Duration: 0 hrs, 5 min

Pollutant Averaging/Integration Pernod: O hrs and 15 min

Dry Deposition rate: O cm/s Wet Removal: None #Part: 4000
Meteorology: 0000Z 19 Apr 2013 - NAM12

This is not a NOAA product. It was produced by: unknown




Application

Predicting Impacts Downwind

NOAA HYSPLIT MODEL
Concentration (mg/m3) averaged between Omand 100 m
Integrated from 2144 19 Aprto 0144 20 Apr 13 (UTC)
Mass Release started at 2144 19 Apr 13 (UTC)
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NAM METEOROLOGICAL DATA

Job ID: 2553 Job Start: Sat Aug 2 01:03:03 UTC 2014
Release: Iat.: 33.661650 Ilon.: -117.2351436 @t:0to 1 m

Pollutant: Mass - Unspecified

Release Quantity: 2169161.729 ug Start: 13 04 19 21 44 Duration: 0 hrs, S min
Pollutant Averaging/ lntegfatuon Penod: 4 hrs and O min

Dry Deposition rate: O cm/s Wet Removal: None #Part: 4000
Meteorology: 0000Z 19 Apr 2013 - NAM12

This is not a NOAA product. It was produced by: unknown




Brief Update on PHYDOTax
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Monterey Bay: 10 Apr 2013

Flightline: 130410t01p00r10
Atmospheric Correction: Empirical Line from 9/29/2014
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Summary

Challenges

- In many regions,potentially toxic cyanobacterial blooms are ephemeral and
associated with small waterbodies

- We cannot spend weeks/months optimizing data quality

Progress

- We have successfully extended spectral shape algorithms to multiple sensors
- We can separate non-toxic and toxic species, providing predictive capability
- HysplRI-like simulations (HICO, MASTER, AVIRIS) demonstrate applicability

Opportunmes
Given more time, we can successfully apply more sophisticated PFT
algorithms, such as PHYDOTax, to these data

- PRISM and AVIRISng data provide a framework for refining PHYDOTax
specifically for inland waters

- State of California is initiating a Remote Sensing program for inland waters
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