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Course Structure

e Four, 1-hour sessions: Tuesdays in September (5, 12, 19, 26)

e Each session will be given twice:
— Session A: 11:00 — 12:00 EDT (UTC-4)
— Session B: 21:00 — 22:00 EDT (UTC-4)

e Presentations:
— Overview of Harmful Algal Blooms (HABS)
— Platforms and sensors, data access, and data processing
— Understanding HABs in the coastal environment
— Large scale monitoring and citizen science

 Two Homework Exercises: after weeks 2 and 4.
* Q and A after each session, and by email to instructors
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Course Material

Webinar recordings, presentations, in class exercises, and homework are
available at: https://arset.gsfc.nasa.gov/water/webinars/HABs17

Introduction to Remote

Earth Sclences Division Applied Sciences ASP Water R . P—
A Learning Objectives: Sensing of Harmful Algal
By the end of the training, attendees will be able to: Blooms
08/05/2017 to 09/26/2017
« identify NASA's Earth Science remote sensing data prod for the identif and
of HABs Land
+ describa how coupled remote sensing and modeling approaches are used in decision support
tools P " B 2ppe ppo Introduction to Remote
) S for S io-
+ use a selection of NASA Earth Science data teols to monitor HABs anaing for cenarfo
Based Ecoforecasting
08/07/2017 to 09/28/2017
Course Format:
Water Resources « Four, one hour sessions
+ Sessions will be held on Tuesdays in b ber 5, 12, 19, and 26 at 11:00 a.m.

-12:00 p.m. or 21:00-22:00 p.m. EDT (UTC-4)

+ Convert to your local time »
A certificate of completion will be provided to participants that attend all live webinars and
complete all homework assignments

Online Trainings -

In-Parson Trainings ~

Applications
Prerequisites:
Upcoming Training Complete Session 2C: Fundamentals of Aquatic Remote Sensing or have equivalent experience.
= Attendees that do not complete prerequisites may not be properly prepared for the pace during the
Disasters ini
training.
Dates: Tuesday, September 5, 2017 to 1uesda2 September 26, 2017 Dissster Risk Reduction Au
i : 11:00-12:00 and 21:00-22:00 EDT (UTC-4 5 ence:
Tnag ¢ ! Across the Americas
Harmful algal blooms [HABs) can have a neg impact on the and human health. Satellite Discussion Sessions; La Local, regional, state, federal, and international organizations interested in using satellite imagery for
remote sensing is able to collect data frequently and cver a large area to identify impaired water quality Reduccién del Riesgo de coastal and ocean applications. Governmental and non-governmental organizations in the public and
from HABs. This data can inform decision-makers on where best to put their resources for taking water Desastres en las Américas private sectors in envi I and menitoring will be given preference over
samples, detenmine what toxins are in the water, whether they need to change or move drinking water Sesiones de Discusion organizations focused primarily on research.
intakes, and whether a fishery needs to be closed. Remole sensing data enables individuals and 08/16/2017 to 08/30/2017 . . .
organizations to have more flexible plans for water sampling. It also leads to a more efficient and Registration Information:
Water

appropriate allocation of resources for protecting human health. There is no cost for the webinar, but you must register. Space is limited, and preference will be given to
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Homework and Certificates

« Homework
— Answers must be submitted via Google . |
Introduction to Remote Sensing of
Form HABS
» Certificate of Completion: S ————
— Attend all webinars

Email Address *

— Complete homework assignments by the
deadline (access from ARSET website)

« HW Deadlines: October 1st and 15t
- YOU WI” recelve Certlflcates approx. tWO 1. True or False: Rising temperatures will increase the incidence

. of harmful algal blooms.
months after the completion of the course g
from: marines.martins@ssaihg.com

Name *
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Course Qutline

Week 2: Platforms &
Sensors,;.-Data Access,
and Processing

Week 1: Overview
of Harmful Algal
Blooms

Week 3: HABS In
: the Coastal
Credit: Paul .
Hillman/NOAA Environment

Week 4: Large Scale
Monitoring
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Outline — Session 4

e HABS review from weeks 1, 2, & 3

e Overview of cyanobacterial HABs
(cyanoHABS)

« Examples of freshwater cyanoHAB
monitoring tools (e.g., HAB Tracker,
Great Lakes HAB Bulletin)

e Examples of how citizen science can
be used for HAB monitoring

e Cyanobacteria Assessment Network
(CyAN)

— Guest Speaker: Wilson Salls, EPA

Photo Credit: Aerial Associates Photography (http://skypics.com)
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Review of Weeks 1, 2 & 3




What is a Harmful Algal Bloom?

“*Harmful algal blooms, or HABs, occur when colonies of algae — simple plants
that live in the sea and freshwater — grow out of control and produce toxic or
harmful effects on people, fish, shellfish, marine mammals and birds. The human
linesses caused by HABs, though rare, can be debilitating or even fatal.”

Image credit: http://www.noaa.gov/what-is-harmful-algal-bloom
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Satellites for HAB Monitoring

e Current Satellite Missions:
— Landsat 7 & Landsat 8
— Terra
— Agua
— Suomi National Polar Partnership
(SNPP)
— Sentinel-2 and Sentinel-3

National Aeronautics and Space Administration Applied Remote Sensing Training Program 9



Data Access & Processing Tools for HAB Monitoring

* These tools enable data search,
spatial and temporal subsetting,
analysis, and/or visualization:

— OceanColor Web:
https://oceancolor.qgsfc.nasa.gov/

— Glovanni:
http://giovanni.gsfc.nasa.qov/
giovanni/

— CoastWatch
https://coastwatch.pfeg.noaa.qov/d

ata.html

National Aeronautics and Space Administration

e Image Processing and Visualization
Software:

— SeaDAS:
http://seadas.qgsfc.nasa.gov/

Applied Remote Sensing Training Program
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Summary

 Remote sensing provides continuous global coverage with consistent
observations compared to limited point measurements from surface or ship-
based water sampling

e Optical and NIR remote sensing observations from Landsat, Terra/Agua
MODIS, SNPP VIIRS, Sentinel-2 MSI and Sentinel-3 OLCI are used
operationally for qualitative and quantitative HAB (Chl, and SST) monitoring

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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Forecasting HAB Events is Helpful for Predicting Impacts
NOAA HAB Operational Forecast System (HAB-OFS)

Gulf of Mexico Harmful Algal Bloom Bulletin
Region: Southwest Florida

Thursday, 29 September 2016

NOAA National Ocean Service

NOAA Satellite and Information Service

NOAA National Weather Service

Last bulletin: Monday, September 26, 2016

CHLIR A g T

= =

Satellite chlorophyll image with possible K. hrrvis HAB aress shown by red polygon(s), when applicable.

Points represent cell concentration sampling data from September 19 to 28: red (high), ornge (medium), yellow

(low b), brown (low a), blue (very low b), purple (very low &), pink (present), and green (ot present). Cell
eount data are provided by Florida Fish and Wildlife Conservation Comission (FWC) Fish and Wildlife
Research Institute. For a list of sample providers and a key to the cell concentration categories, please see the
HAB-OFS bulletin guide:

hitpo/tidesandcurrents noaa. gov/hab/hab_publication'habfs_bulletin_guide pdf

Detailed sample information can be obtained through FWC Fish and Wildlife Rescarch Institute at:

hatpsimyfwe.com/redtidestatus

To see previous bulletins and forecasts for other Hanmful Algal Bloom Bulletin regions, visit
At bps/tidesandeurrents noas gov/hab/bulletins, bl

Conditions Report

Not present to high concentrations of Karenia brevis (commonly known as Florida red
tide) are present along- and offshore portions of southwest Florida, and not present in the
Florida Keys. K. brevis concentrations are patchy in nature and levels of respiratory imrita-
tion will vary locally based upon nearby bloom concentrations, ocean currents, and wind
speed and direction. The highest level of potential respiratory irritation forecast for
Thursday September 29 to Monday, October 3 is listed below:

County Region: Forecast (Duration)

Northern Pinellas: Low (Th-M)

Southern Pinellas: Moderate (Th-Sa), Low (Su-M)
Southern Pinellas, bay regions: Low (Th-M)
Northern Manatee; bay regions: Moderate (Th-M)
Southern Manatee: High (Th-Sa), Moderate (Su-M)
Southern Manatee, bay regions: High (Th-M)
Northern Sarasota: High (Th-Sa), Moderate (Su-M)
Northern Sarasota, bay regions: High (Th-M)
Southern Sarasota: Moderate (Th-M)

Northern Charlotte: Moderate (Th-M)

Southern Charlotte: High (Th-Sa), Moderate (Su-M)
Southern Charlotte, bay regions: High (Th-M)
Northern Lee: High (Th-Sa), Moderate (Su-M)
Central Lee: Low {Th-M)

All Other SWFL County Regions: None expected (Th-M)

Check hitp://tid lcurrents.noaa.gov/hab/beach fitions.himl for recent, local obser-
vations. Health information, from the Florida Department of Health and other agencies, is

at http://tid urrents.noaa.gov/hab/hab_health_info.html. Reports of fish
kills and respiratory irritation have been received from southern Pinellas, southern Mana-
tee, northern and southern Sarasota, southern Charlotte, and northern and central Lee
counties,

Analysis

Samples collected along- and offshore the coast of southwest Florida from Pinellas to
Collier counties identified not present to "high' concentrations of Karenia brevis, with the
highest concentrations still present alongshore and in the bay regions of southern Mana-
tee and northern Sarasota counties (FWRI, MML, SCHD, CCENRD; 9/19-9/27). New
sampling indicates up to "'medium” concentrations of K. brevis have been confirmed along
Passage Key Inlet at Anna Maria Island, spanning the bay regions of northern and south-
em Manatee County (FWRI; 9/26). Background to “low b concentrations are present
alongshore northern Pinellas County, alongshore and in the bay regions of southern Pinel-
las County, alongshore southern Sarasota County, and central Lee County (FWRI;
9/19-9/28). Detailed sample information and a summary of impacts can be obtained
through FWC Fish and Wildlife Research Institute at: http:/myfwe.com/redtidestatus,
Reponts of slight to intense respiratory irritation and up to heavy associated fish kills have
been reported from Coquina Beach alongshore northern Manatee County; Lido Key,
Siesta Key, Nokomis, Venice North Jetty, and Venice Beach, in northern Sarasota County;
Manasota Beach alongshore southern Sarasota County; Gasparilla Island Bridge and

https://tidesandcurrents.noaa.gov/hab/bulletins.html;

https://tidesandcurrents.noaa.gov/hab/hab publication/habfs bulletin guide.pdf

National Aeronautics and Space Administration

« Karenia brevis forms patchy blooms
and the impact can vary by location

 To build its forecast, the NOAA HAB
Bulletin combines:
— ocean satellite imagery
— field observations
— models
— public health reports
— ocean buoy data

Applied Remote Sensing Training Program
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Overview of CyanoHABs




Some Common CyanoHABs and Their Toxins

Aphanizomenon

anatoxins saxitoxins

microcystin cylindrospermopsins
saxitoxins
Microcystis
%EBASE 38 .
|
A4S
Neurotoxin AT L.
Liver toxin polddals 979
Contact irritant miIcrocystins

photo credits: CCLA, C.F. Carter, UNH Center for Freshwater Biology, R. Barone
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Cylindrospermopsis

saxitoxins aplysiatoxins
cylindrospermopsins lyngbyatoxin a

Planktothrix

T

anatoxins, aplysiatoxins
microcystins, saxitoxins
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‘ CyanoHABs - Up Close

Lake Taihu, China

credit (L to R): H. Paerl, UNC-Chapel Hill, R.Kelty

National Aeronautics and Space Administration

Pinto Lake, California

Applied Remote Sensing Training Program
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Management Impact
Case Study: Toledo, Ohio (USA)

Science News from research organizations

Harmful algal blooms continue to
plague Lake Erie, threaten drinking
water, fish, pets

Significant harmful algal bloom predicted in western
Lake Erie this summer

Date:  July 10, 2014
Updated on August 30, 2017 at 10:22 AM, Posted on August 30, 2017 at 10:20

AM

Source:  National Oceanic and Atmospheric Administration 18

Summary: NOAA and its research partners pradict that western Lake Erie will have a significant
bloom of cyanobacteria, a toxic blue-green algae, during the 2014 bloom season in late
summer. However, the predicted bloom is expected to be smaller than last year's in-
tense bloom, and considerably less than the record-setting 2011 bloom. Bloom im-
pacts will vary across the lake's western basin and are classified by an estimate of both
its concentration and how far it spreads.

ENVIRONMENT

Toledo Residents Cut Off From Water
Supply After Tests Show Toxins

August 3, 2014 - 117 AM ET

THE ASSOCIATED PRESS

The algae-clogged waters of Lake Erie's western basin at

Maurmee Bay State Park east of Toledo produced the growth

SCIENCE of cyanobacteria and a toxin called microcystin that can be
dangerous for people, birds, fish and pets.(The New York
Times file photo)

Cyanobacteria Are Far From Just Toledo’s Problem

OOQO =
shares
Carl Zimmer

MATTER AUG. 7, 2014 By James F. McCarty, The Plain Dealer, jmccarty@plaind.com

credits: AP, New York Times, Cleveland’s The Plain Dealer

National Aeronautics and Space Administration Applied Remote Sensing Training Program



Remote Sensing of CyanoHABS

True Color Image Chlorop nLw(443)

March 29, 2007

Lake Taihu,

o Hartbeespoort Dam
China R~

South Africa

May 7, 2007

o0 nLw{443) (mW/cm® pm sr) 5.0

i
1.0 Chiorophyll-a Concentration (ma/m®) 32

Lake Erie, Nodularia bloom,

USA Baltic Sea
il éff e ¥ U 3
Credit: Hartbeespoort Dam (Matthews & Bernard 2015),
Credits: Lake Taihu (Wang & Shi 2008), Lake Erie (NASA/NOAA-NCCOS) Baltic Sea (http://www.wimsoft.com/Various_HABs/Satellite_detection_of HABs.htm)
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Remote Sensing of Cyanobacterial Blooms

Chlorophyll-a concentration
Chlorophyll-a anomaly
Algorithms targeting phycocyanin
Cyanobacteria Index (ClI)

Cyanobacteria Index (ClI):
Wynne, TT, Stumpf, RP, Tomlinson, MC, Warner RA, Tester, PA, Dyble, J, and Fahnenstiel, GL (2008) ‘Relating spectral shape to cyanobacterial blooms in the Laurentian Great Lakes’,
International Journal of Remote Sensing, 29:12, 3665 — 3672.

National Aeronautics and Space Administration Applied Remote Sensing Training Program

18



Cyanobacteria Index (Cl)*
Cl = - SS(681)

where SS Is the spectral shape at 681 nm:

$5(681) = nLw(681nm) — nLw(665nm) — [nLw(709nm) — nLw(665nm)] *

* example using L2 data for MERIS bands

National Aeronautics and Space Administration

(681 — 665)
(709 — 665)

Applied Remote Sensing Training Program
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CyanoHAB Tools — Case Studies




Forecasting the Location of CyanoHABs in Lake Erie
NOAA HAB Operational Forecast System

« Microcystis aeruginosa forms distinctive & Lake Erie Harmful Algal Bloom Bulletin

The Microcystis cyanobacteria bloom continues in the western basin along- and offshore the Ohio and Michigan coast from Maumee Bay
S u r ace SC u l I IS north past Stony Point and east towards Middle Sister Island. Observed winds this week (8/7-10) reduced mixing, increasing surface
concentrations from earlier. Scums have been reported. Measured toxin concentrations are below the recreational thresholds

throughout most of the bloom extent, but concentrations can exceed the threshold where the bloom is most dense (which would look
green from a boat).

L B u I I eti n h e I pS fo re CaSt I an d fal I Of b I O O m S Forecast winds (5-12kn) today through Saturday (8/10-12) may promote mixing, reducing surface concentrations of Microcystis. Winds

will promote easterly transport of Microcystis today through Sunday (8/10-13) towards the Ontario Coast.

Please check Ohio EPA’s site on harmful algal blooms for safety information. http://epa.ohio.gov/habalgae.aspx. Keep your pets and

e To build its forecast, this Bulletin e oo B e £k e s 8
— satellite imagery W
— field observations
— fluid dynamics observations & models
— predictive models
— buoy data

Lypps Baach

Cyanobacterial Density

e°

Figure 1. Cyanobacterial Index from modified Copernicus Sentinel 3 data collected 08 August, 2017 at 11:26 EST. Grey indicates clouds or
missing data. The estimated threshald for cyanobacteria detection is 20,000 cells/mL.

https://tidesandcurrents.noaa.gov/hab/lakeerie.html
https://tidesandcurrents.noaa.gov/hab/hab_publication/Lake Erie HAB Bulletin Guide.pdf Bulletin Credit: https://www.glerl.noaa.gov/res/HABs_and_Hypoxia/bulletin.html

National Aeronautics and Space Administration Applied Remote Sensing Training Program 21


https://tidesandcurrents.noaa.gov/hab/hab_publication/Lake_Erie_HAB_Bulletin_Guide.pdf
https://tidesandcurrents.noaa.gov/hab/hab_publication/Lake_Erie_HAB_Bulletin_Guide.pdf

Forecasting the Location of CyanoHABs in Lake Erie

Cl from Sentinel-3

Lypps Baach

Cyanobacterial Density

Cleveland

Low

Absent ' Hudon

Figure 1. Cyanobacterial Index from modified Copernicus Sentinel 3 data collected 30 August, 2017 at 11:55 EST. Grey indicates clouds or
missing data. The estimated threshold for cyanobacteria detection is 20,000 cells/mL.

https://tidesandcurrents.noaa.gov/hab/lakeerie.html
https://tidesandcurrents.noaa.gov/hab/hab publication/Lake Erie HAB Bulletin Guide.pdf

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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Forecasting the Location of CyanoHABs in Lake Erie

‘Nowcast’ from Sentinel-3 Image

Lypps Beggch

Cyanobacterial Density

Cleveland

Figure 3. Nowcast position of bloom for 31 August, 2017 using GLFS modelled currents to move the bloom from the 30 August, 2017 image.

https://tidesandcurrents.noaa.gov/hab/lakeerie.html
https://tidesandcurrents.noaa.gov/hab/hab publication/Lake Erie HAB Bulletin Guide.pdf

National Aeronautics and Space Administration Applied Remote Sensing Training Program


https://tidesandcurrents.noaa.gov/hab/hab_publication/Lake_Erie_HAB_Bulletin_Guide.pdf
https://tidesandcurrents.noaa.gov/hab/hab_publication/Lake_Erie_HAB_Bulletin_Guide.pdf
https://tidesandcurrents.noaa.gov/hab/hab_publication/Lake_Erie_HAB_Bulletin_Guide.pdf
https://tidesandcurrents.noaa.gov/hab/hab_publication/Lake_Erie_HAB_Bulletin_Guide.pdf

Forecasting the Location of CyanoHABSs in Lake Erie
/2 Hour Forecast of Surface Currents

FVCOM Currents 72-hr Average

42.6N

42.2N

41.4N

83W 82w 81W 30W 70W

https://tidesandcurrents.noaa.gov/hab/lakeerie.html
https://tidesandcurrents.noaa.gov/hab/hab publication/Lake Erie HAB Bulletin Guide.pdf

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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Forecasting the Location of CyanoHABs in Lake Erie

Cl Forecast 72 Hours into the Future

Lypps Begch

Cyanobacterial Density

Cleveland

Low

Absent B
Figure 4. Forecast position of bloom for 03 September, 2017 using GLFS modelled currents to move the bloom from the 30 August, 2017

https://tidesandcurrents.noaa.gov/hab/lakeerie.html
https://tidesandcurrents.noaa.gov/hab/hab publication/Lake Erie HAB Bulletin Guide.pdf
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Coupled Remote Sensing Data and Geophysical Models

Case Study — HAB Tracker

Experimental Lake Erie Harmful Algal Bloom (HAB) Tracker

The upper left panel below shows the HAB Tracker lake surface forecast. The other panels provide additional information on lake
conditions. See panel descriptions below. For more information on the HAB Tracker, visit the About the Lake Erie HAB Tracker
page. For the latest images, refresh your browser and/or clear its cache.

HAB Tracker forecast

2017-08-11 20:00 EDT

Port Stanke:

GLCFS nowcast & 5-day wind speed forecast

. / o
.‘\JL'}.-’\J"1 Great lﬂ:Je:-: Coostal Forecasting §ystem r(""
A N s S

\ (&

Wind Speed
5]

Chlorophyll-a pg L™

./ < e, X | (knots)
oo ol 1+ 70
WHREECIII VNN « .
30 — Sl :!‘,'JJJJJ./J:’-'J 7 | 50
. 10 ,r/jj_:;jjzfe" 4 Loke Edie Wind Speed

LA 08/12/2017 00:00 GMT s0
23 (DOY 224) %0
08,/11f2017 20:00 EDT 0
0 | B
) 10
P s h @breat L:Jl;esNE:'-iurc:Irn;:en:\;I F-fis a.r_ch Laboratory l 0

‘@' GLERLJ’ ‘3";_ CIGLRr“;‘_, " ational Weather T\E vice

— S . Lo6t updated: Sat Aug 12 0B:24:28 2017 GMT )

https://www.glerl.noaa.gov/res/[HABs and Hypoxia/habTracker.html; https://www.glerl.noaa.qgov/res/HABs and Hypoxia/habTracker about.html
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Citizen Science in HAB Monitoring




Citizen Science Programs
Case Studies

* Phytoplankton Monitoring Network

e Cyanobacteria Monitoring Collaborative

e General aviation pilots collecting imagery
 CyAN (Guest Speaker Wilson Salls)

National Aeronautics and Space Administration
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Phytoplankton Monitoring Network

https://products.coastalscience.noaa.qgov/pmn/

| Centers v Sc of the NOAA National Ocean Service

&) NCCOS Phytoplankton Monitoring Network

Home About Us Our Research Projects

Publications Products News

Where We Work

Funding

Search NCCOS

Contact Us

& You are here: PMN

Phytoplankton Monitoring Network

Promoting a better understanding of harmful algal blooms by way of volunteer monitoring

SUBMIT DATA

Volunteering and Training

LA

EXPLORE DATA

Access Data

= . 1 i PMN reported blooms
| R et 2 20012012
D I L § -t - ___ S

Current and Prospective Volunteers: Access everything

you need to monitor or to get started monitoring with the
PMMN. Schedule a Training Session. (more)

Morton. (more)

Phyto In the News Mobile Phyto App

Dinophysis

« Studv Provides Nutrient Reduction Taraets to Reach

National Aeronautics and Space Administration

Developed by a PMN volunteer, Phyto helps you learn to

caudata

Submit current data collections and view historical data. If
you have trouble submitting data, please contact Steve

+ INSIDE THIS SITE

+ Overview

* About the Project
+ InThe News

« \Volunteering

+ Image Gallery

+ Data

* HABs

+ Contact Us

Applied Remote Sensing Training Program
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Phytoplankton Monitoring Network
https://www.ncddc.noaa.gov/website/PMN/viewer.htm

*@ Phyiopiankion Monitoring Network

[, ZoomIn] =, zoomOut (@ Full Extent %, PrevExtent %, NextExtent s Pan 3§ Stop Zoom |  Data Download () Metadata

National Aeronautics and Space Administration

ﬁ Add Layers

Select Date Range:

From: [2006-01-01 [*]
To: 2017-08-01 [*]

Select Species:

Akashiwo sanguinea

Selected Water Conditions:

Water Temperature | » |2 | «|/ |
‘Salinity [=]E T=]] |

Blooms Only: (&) No () Yes

Records by Species:
2006-01-01 to 2017-08-01

1,000

Applied Remote Sensing Training Program
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Cyanobacteria Monitoring Collaborative
https://cyanos.org/

OVERVIEW BLOOMWATCH CYANOSCOPE MONITORING NEWS

ROJECTS T0 LDCATE_ANB UNDERSTAND

GET INFORMED GET INVOLVED GET IN TOUCH

We work with citizen scientists, trained water professionals, and the general public to find and study cyanobacteria in waterbodies.

National Aeronautics and Space Administration Applied Remote Sensing Training Program
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General Aviation Pilots as Citizen Scientists

https://re.grc.nasa.qov/citizen-scientists-track-algal-blooms/

Overview A Global Problem Getinvolved Gallery Field Testing What's New Contact

Citizen Scientists fr-ack Algal

)

Blooms

Harmful algal blooms (HABs) are a global problem.

HABs can pose a serious risk to human health.

Algae are natural components of marine and fresh water flora _'Ehat perform many

roles vital for the health of ecosystems. Cyanobacteria, also known.as blue-green
algae, are of special concern because of their potential impact’s&_dn drinking,

fishing, and recreational waters. "R

L

General aviation (GA) pilots functioning as citizen scientists can help develop
an early warning system to alert communities of ensuing algal bloom-along
the coastline.
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General Aviation Pilots as Citizen Scientists
https://re.grc.nasa.qov/citizen-scientists-track-algal-blooms/

05 Jul 2014
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Citizen Science Tools
Case Studies — Apps!

HydroColor: A
Water Quality App
Thomas Leeuw

1

Start Here

Lat: 4

> ) ) ) (L

3

Lon: -70.182° Get GPS Fix
’ X T

National Aeronautics and Space Administration

12:42 PM

Water

Phyto
Gano Technologies...
(7)

=& [iPod = 6:28 PM ==

Phyto

Akashiwo sanguinea b A Plytoplankton Identification App
Version: 1.0
- Asterionellopsis morp... > | Created by: Shawn E. Gano
C' shawn@gano.name

Bacillaria sp. >

Bacteriastrum spp. >

Check out the Phytoplankion Monitoring Metwork (PRN):

http://www.chbr.noaa.gov/pmn/

Ceratium furca morph... >
Images and Sounds Courtesy of:

Ceratium fusus morpl'l... > Dr. Steve mﬂonﬂ F‘MN. and NOAA

L - .
( Ceratium longipes mo... >

)

.| Chaetoceros spp. >

SN,
Phyto List
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Measuring Reflectance from a Smart Phone

HydroColor Y

Estimates remote sensing reflectance
(Rrs) using phone’s spectral
response curves

Computes Turbidity, Suspended
Particulate Matter (SPM), and
backscatter coefficient from Rrs

“Point-and-shoot” capability
Available on iPhone and iPod Touch

http://misclab.umeoce.maine.edu/research/HydroColor.php

National Aeronautics and Space Administration

eseeC TFW =

Gray Card

Table 1. List of parameters derived by HydroColor along with the estimated uncertainty for each

9:55 PM

Sky Water

()

eeec0 TFW 3G

12:42 PM

method.
Parameter Equation Source Uncertainty
gemc_)te Roe = Lyater — U.OQSLS;Cy Mobley +15% (mean absolute relative
ensing rs = T 1999 error from figure 4, for all
Reflectance 0.18%card channels)

AT .. 27.7Ry5( Red) . +36% (mean absolute relative
Turbidity Turbidity = m Figure 5 error fromikgurels)
Suspended logi1o(SPM) = +38% (propagation of error in
Particulate ( . ) Ntfeulkezr(r;'\lazns turbidity and the relationship
Matter 1.02log1o(T'urbidity) — 0.04 | etal. between turbidity and SPM)

b
Trs = 0.0949(——2 )
Backscatter bb 9 Gordon et +41% (propagation of error in

ici +0.0794(;————— SPM and R
Coefficient (bb+ ap + aw) al. 1998 rs)

Solved for by assuming
constant aj”
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Cyanobacteria Assessment Network

(CyAN)

Wilson Salls, EPA




Outline — Session 4

« Overview of cyanobacterial
cyanoHABs

« Examples of freshwater cyanoHAB
monitoring tools

« Examples of how citizen science can
be used for HAB monitoring

e Cyanobacteria Assessment Network
(CyAN)

Photo Credit: Aerial Associates Photography (http://skypics.com)
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Course Summary

Week 1: Overview
of Harmful Algal
Blooms

Week 3: HABS In
, the Coastal

Credit: Paul .

Hillman/NOAA Environment

National Aeronautics and Space Administration

Week 2: Platforms &
Sensors, Data Access,
and Processing

Week 4: Large Scale
Monitoring
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National Aeronautics and
Space Administration

ARSET

Applied Remote Sensing Training
http://arset.gsfc.nasa.gov

W @NASAARSET

Thank you!

www.nasa.gov
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