Abstract ID:
91410

From Research to Operations:

Karen Kavanaugh! and Richard P. Stumpf?

Transitioning NOAA's Lake Erie Harmful Algal Bloom Forecast System

I NOAA, National Ocean Service, Center for Operational Oceanographic Products and Services (CO-OPS), Silver Spring, MD 20910, Karen.Kavanaugh@noaa.gov
2 NOAA, National Ocean Service, National Centers for Coastal Ocean Science, Silver Spring, MD 20910

INTRODUCTION

NOAA’s Harmful Algal Bloom Operational Forecast System (HAB-OFS) currently
operates in the eastern and western Gulf of Mexico. A key priority for the
program is to leverage NOAA’s research to operations process to systematically
transition to operations scientifically mature HAB forecasts in regions of the
country where there is an identified user need and an operational framework
can be supported. While in the demonstration phase, the Lake Erie HAB
forecast has proven its utility. Over the next two years, NOAA will be
transitioning the Lake Erie HAB forecast to operations. An initial operating
capability will be established in the HAB-OFS’ operational infrastructure by the

APPROACHING THE TRANSITION
Technical Readiness Levels (TRLs)

e Used by NOAA as a systematic method of assessing the maturity of research &

development projects throughout their progression from research to Current Lake Erie HAB Bulletin
demonstration to operations. Purpose

e Based on Mankins (1995) and codified in NOAA Administrative Order 216-115. « Bloom response and mitigation

Lake Erie HAB Forecast System Audience

 The initial research and development phases (TRLs 1-5) have already been e Public water suppliers

completed by NOAA’s National Centers for Coastal Ocean Science (NCCOS).
e NCCOS has issued demonstration bulletins since 2009 (TRL 6-7).
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TRL 6. System Demo in
Research Environment:

N

e Public health officials
 Natural resource managers

@, Experimental Lake Erie Harmful Algal Bloom Bulletin

National Centers for Coastal Ocean Science and Great Lakes Environmental Research Laboratory
17 August, 2015, Bulletin 11

The Microcystis cyanobacteria bloom continues across a large part of the western basin south of West Sister Island from Michigan to
the islands. Dense scums have formed in highest concentration areas, with extensive scums occuring in the red to dark red areas in
the western basin. The bloom is found east of the islands, including scum patches away from shore. Moderate concentrations extend
as far as Rondeau on the Ontario coast. Microcystin is present in this bloom, and the toxin levels are extremely high in scums.

Light southerly to southwesterly winds will continue today and Tuesday, gradually increasing to Thursday. Least mixing and greatest
scum formation earlier in the week, and greatest mixing with passage of a cold front late Wed and Thursday. These winds will cause
continued movement of the eastern edge into the central basin and also eastward on the Ontario coast.

The persistent bloom in Sandusky Bay continues. No other blooms are evident in the central and eastern basins.

Please check Ohio EPA's site, http://epa.ohio.gov/habalgae.aspx for safety information, including updates on the State Parks. Keep
your pets and yourself out of the water in areas where scum is forming. - Stumpf, Tomlinson

2016 bloom season. Once operational, the forecasts will be assessed and  NCCOS is ready to transition its demonstration forecasts to an operational S Reaesrdhere =

continued improvements will be made based on the operational needs center. e Commercial and recreational interests in the

identified by the assessments and emerging scientific research. In addition, e As the system is transitioned to operations at NOAA’s Center for Operational e e, [osriiae, ehammer, sufiiers) ‘5, i B

the lessons learned from the Lake Erie transition will be used to streamline the : : i TR L o ‘ AT
Oceanographic Products and Services (CO-OPS), it will move from TRL 7 Provides Observations and Forecasts 4 %m}v

process for future HAB forecasts presently in development.

through TRL 9. e Current and forecasted bloom distribution

e Observations of bloom toxicity and cell counts
from NOAA’s Great Lakes Environmental
Research Laboratory (GLERL)

Figure 2. Nowcast position of bloom for 17 August, 2015 using
GLCFS modeled currents to move the bloom from the 16 August,

—_— — 1. Cyanobacterial Index from NASA's MODIS-Terra data collected

Figure 1. Q
16 August, 2015. Grey indicates clouds or missing data. Black represents
no cyanobacteria detected. Colored Is indi

NOAA is planning to transition Lake Erie
HAB forecasts to operations. Forecasts
are issued for recurrent cyanobacterial
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* NCCOS prepares 2x weekly bulletins

 Provided to subscribers via email
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e Stand up hardware/software in operational environment
e NCCOS will train CO-OPS staff

Blooms discolor
water and
produce toxins.
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Parallel Testing of Operational and Research Environments

NOAA tly i : . . ' ' .
cuTremty 15sues e NCCOS will continue to issue Lake Erie HAB bulletins in the research

. | Example of the Demonstration version of the

operational HAB . & ; : .
forecasts for Karenia environment and disseminate them to the public. Lake Erie HAB bulletin that the Operational
brevis blooms in the : . : : * | * version will be based on.

e CO-OPS will use the operational infrastructure to create test Lake Erie / v FER |
western and eastern . / LB
Gulf of Mexico. HAB bulletins. | ) |

Assessment

e NCCOS and CO-OPS versions will be assessed throughout the season.
e Statistically compare performance of two versions and compile results
k Address issues causing differences, if necessary
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\ Water near Lake Erie water supply intake.

NOAA's DEFINITION OF OPERATIONS

“Sustained, systematic, reliable, and robust mission activities with

c ier s : . . (n )
an institutional commitment to deliver specified products and TRL 8. System Comp]eted and e |
o AR ot lified” i d NEXT STEPS (Oct 2017 and beyond) o
PETVIEES Mission Qualified” in Test an Operations to Research Loop (e
L -5
)
Demonstration (OCt 201 6) e Operational product performance will be assessed routinely. %
. . System Validated and Verified through Testing e Assessments guide ongoing research to improve the system. » %
State of the Science fggtceedd‘;r:; L"ern:ir:sct’:gt:zt(e\;t'?\::‘zs:frzegi;t)'”g Nave been developed, * Achieved when assessment results of parallel » New research will be transitioned that addresses user 2
' : Y — , : testing phase indicate CO-OPS was successfully able requirements and/or the needs identified in the assessment. "?\é
- Soomsof cuncbnciersrea surngpotenioeie | | generate forecasts andke EH HABBUIRS | | - Fure components hat ar vanstionea  operstons il ||
User Demand & Economic microcystin, a toxin poisonous to humans, livestock and pets. their operational environment. follow a similar process from TRLs 1-9. Assess
Value =

Once microcystins have contaminated the source water used for ( Documentation of the process completed. ) .
drinking water, removal is costly for public water suppliers. —

e Early warning of microcystins allows for cost-effective mitigation.
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e NOAA demonstration system is used to respond to and mitigate the
impacts of cyanobacterial blooms.

e Operational system will meet user requirements for routine and
reliable forecast products that are systematic and sustainable.

TRL 9. “Mission Proven” in

Successtul Operations (Jun to
Oct 2017)

Benefits of Operations

e Components and data are either already available or an operational

path has been determined.

Experienced HAB-OFS analysts currently responsible for the Gulf of

Mexico forecast products will be trained to operate in Lake Erie.

e Resources for sustained data collection, forecast creation, product
assessment, and technical support exist.
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Operational Lake Erie HAB Forecast System
e QOperational hardware/software fully integrated.
e Technical support in place.

 Products generated in operational environment.

Operationally Available .
Infrastructure & Personnel
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