Integrating Near Real-Time Data for .
Coral Reef Ecosystem Forecasting
NOAA's Integrated Coral Observing Network (ICON) *

- i—-‘_'h ——

Atlantic Oceanographic and Meteorological Laborétory

Laboratory Review, March 18, 2008

= -

. 2
The ICON Team! q ,

NOAA/OAR/AOML Mike Shoemaker, Jules Craynock, Lew Gramer, Derek

Manzello, Mike Jankulak, Chris Langdon, Nancy Ash,
305 361-4396 Madeleine Adler, Emy Rodriguez, John Halas...and many
colleagues!

Dr. Jim Hendee

Jim.Hendee@noaa.gov




A true interagency, international collaborative effort!

M/

L LU
: AUSTRALIAN INSTITUTE
Australian Government OF MARINE SCIENCE

1 o P—. ’—_'_,—-;,__‘_ ."’
[NOAA’SNATIONAL OCEAN SERVICE

UNIVERSITY OF
NOAA Fisheries SOUTH FLORIDA

National Marine FAsheries Service

NOAA Satellites and Information

MNational Environmental Satellite, Data, and In

"7’:(JR(7I/L uJ' WHFPN

UNIVERSITY

UNIVERSITY OF MIAMI

CCENBR s IASE

Cender [or Coasial Elmn:-l'l.:llﬂ Healih
& Biomoleealar Resarh ROSENSTIEL SCHOOL OF MARINE
& ATMOSPHERIC SCIENCE

@’ ﬁ& CONSERVATION @
. INTERNATIONAL ——

COASTAL RESOURCES
MANAGEMENT




NOAA'’s Five Mission Goals are Supported:

Ecosystems Mission Goal: Protect, Restore, and Manage the Use of Coastal and
Ocean Resources through Ecosystem Approaches to Management

Climate Mission Goal: Understand Climate Variability and Change to Enhance
Society’s Ability to Plan and Respond

Weather and Water Mission Goal: Serve Society’s Needs for Weather and Water
Information

Technology and the Mission Support Goal: Provide Critical Support for NOAA’s
Mission

Commerce and Transportation Mission Goal: Support the Nation’s Commerce
with Information for Safe, Efficient, and Environmentally Sound Transportation




~~ |CON Vision Statement ~~

The ICON vision is to serve as a model for all of NOAA
In establishing a high quality in situ coral reef monitoring
network, and for the integration of near real-time in situ,
satellite, radar and other data for ecological forecasting in
coral reef ecosystems.

http://ecoforecast.coral.noaa.gov
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Goals

For the next few years, the ICON Program will be focusing upon:

* Integrating data from diverse independent sources, especially for developing
Ecological Forecasting models for use by Marine Protected Area managers and
researchers

 Ensuring consistency with NOAA's Integrated Ocean Observing System (I00S)

* Forging international partnerships

» Facilitating development and transition to operations of promising relevant in
situ instrumentation




Key Research Questions:

1. What are the long term trends of meteorological and
oceanographic parameters at key U.S. coral reef areas?

2. Can data from various sources be integrated in real time to provide
ecological forecasts at coral and coastal ecosystem areas?

3. What are the key environmental correlates related to coral
bleaching and other coral ecosystem concerns such as disease, and
spawning and migrating organisms?




Existing ICON stations...
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Other stations in the works...

Little Cayman, Cayman Islands
Target date: Summer, 2008
Project Funded

St. Thomas, USVI

Target date: Winter, 2008 - 2009
Project Funded

Kenting National Park, Taiwan
Target date: Summer, 2009
Project Funded

Saipan, CNMI

Target date: Winter, 2009 - 2010
Proposal Under Review




Atmospheric Sensors

e Air Temperature
* Wind Speed
* Wind Direction
* Barometric Pressure
* Humidity
* Precipitation
e Light
— Photosynthetically

Available Radiation
(PAR)

— Ultraviolet Radiation
(UVR)




Oceanographic Sensors

Standard Suite (shallow and near
bottom)

* Sea Temperature
e Salinity
e Light (UV, PAR)

Additional Sensors
* pCO, (ocean acidification)

| ® Pulse Amplitude Modulating
| (PAM) Fluorometry (real-time
monitoring of coral stress
response)




Timing of chronic photoinhibition vs. satellite-based bleaching alert

PAM vyield < 0.5 sustained (3 Aug. — 21 Sept. 2005)
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Integrating Coral Data for Research

and Decision Support

 Data integration Is an important direction
for NOAA’s Coral Reef Conservation
Program

* Integration of coral data is one of the

recommendations by the U.S. Commission
on Ocean Policy
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Ecological forecasts predict the impacts of
physical, chemical, biological, and human-

iInduced change on ecosystems and their
components.

Molasses Reef, Florida Keys National Marine Sanctuary (MLRF1)

i Ecological Forecast - Details

Ecological Forecast: 'Belease of planulae by mustard-hill coral', for Tuesday, 2007-4Apr-17 (Day 106)

Heuristic Model: 'Porites astreoides spawning [(sSea temperature + photo-accumulation + lunar phase) !
Stimalus/Response Index (3/RI) = 57, hecause:
Photo Aocumn was Somewhat High (406.094) during period ALll Day
Lunar Phase was New Moon (0.26) during period 41l Day
SJpawning Seatemp was Conducive (25.409%9) during period Night Hours




Some ICON-relevant ecoloqgical forecasts
(existing or planned for development):

e Coral bleaching (e.g., high sea temperatures + high irradiation+ low
winds + low tides)

« Spawning events (fish, coral and other invertebrates)

Predicting larval transport and survival

Physical oceanographic events (e.g., onshore flux)

Coral disease (high nutrients + high temperatures)

Etc. (research models drive sensor deployment and forecasts)



Science Results

Coral Bleaching Papers:

» Hurricanes favor bleaching recovery; reviewed our data and other sources (Proc. Nat. Academy
Sciences)

» High sea temperature, high irradiance, and other factors are important in bleaching response (Marine
Poll. Bulletin; Bull. Mar. Sci.; 81, 9t 10™ Intern. Coral Reef Symposia; NOAA Tech. Memoranda)

» Only remote real-time monitoring of coral physiology under environmental stress, using Pulse
Amplitude Modulating Fluorometery (submitted to Coral Reefs)

Ecological Forecasting:

» White Paper #5: Ecological Forecasting. In: Ecosystem Science Capabilities Required to Support
NOAA's Mission in the Year 2020 (S.A. Murawski and G.C. Matlock, editors)

 Three papers submitted for 11™ International Coral Reef Symposium, July 7-11, 2008
(Stimulus/Response Index, MPA Decision Support, Satellite & In Situ Integration for EF)

Marine Monitoring and Information Infrastructure:

* Infrastructure and capabilities of a near real-time meteorological and oceanographic in situ
instrumented array, and its role in marine environmental decision support [book chapter] In: Remote
Sensing of Aquatic Coastal Ecosystem Processes

 The Integrated Coral Observing Network: Sensor Solutions for Sensitive Sites (3 Intern. Conference
on Intelligent Sensors, Sensor Networks, and Information Processing)
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ICON/CREWS Decision Support System for Marine Protected Area Managers: An Integrated System Solution

| Ecosystem Models ﬁh \
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Hetworks: K20M, SEAKEYS, AIME, CRED,
NDBZ, other 100G Statlons ...
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Automated and Static Web
and Email Reports:
Ecological Forecasts (e.q.,

bleaching, spawning, migration,
upwelling, coral growth, etc.)
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User-stipulated integrated data
downloads

Site Graphical Data Plots
Cross-Instrument Data Checks
GOuestionable Data Alerts

Bulletins from Marine Protected
Area (MPA} Managers

MPA Descriptive Information
Drata Integration Partners
Satellite and Other Images

{Millennium Mapping Project)

ICON/G2 Telewindows
Products:

Remate Heuristic Programming
for Research and MPA Partners

Periodic Instrument Re-
calibration Alerts

Station Metadata

Coral-List:
= 4,000 Subscribers

/s
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HOAA
Sanctuaries (and
other HOAA
Offices)
HASA {Stennis,
Ames, etc.)

Hational Park
Service

US Geological
Sefvice

US Figh &
Wildlife Service

Florida Institute
of Oceanography

Australia
Institute of
Marine Science

Perry Institute fol
Marine Science

Central
Caribbean Marine
Institute

Hational Coral
Reef Institute

Maote Marine
Laboratory

CARICOM
USFIMaRSs
UMRSMAS

UPRMagueyes
Etc.
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Ecoforecast: Management Actions

{Owverall benefit: public ulerstamding of the
marne ecosystem managed)

= Bleaching: reduce adcklitional,

exacer bating stress; examples: dredging,
nuirient input (e.g., golf course fertilizing,
sewage discharge), fishing (herbivorous
fishes), diving {collections, rampling),
boating anchoring.

* Fish aml invertebrate {e.q., lobster,
conch) aggregations: close fishing and
collecting

* Fish aml invertebrate {e.q., corals)
spaaning: mportant inrecruitment
predictions, close area to public

= Larval cirift: adjust or set MPA
bowndaries to accommadate settlement,
advise upstream (i.e., nonMPA) area
management of potertial nabural resource
ties

* Upwelling: advise stakeholders of altered
diving andior fishing conlitions

* Harmiful Algal Blooms: close all fisheries,
witness and sample the biota amd
environmert.

* Man-0-War Conditions: Close the
beaches, infform lifeguards.

= Optimal stakehokler opportunities: e.g.,
low windls, high light ransmiftance (water
visibility), sunny skies, etc., for diving,
fishing, boating

* Big ship incursions within boundaries
{various means): warn of fine shipping Iine.

\

Congressional actions to enact
laws based on sound science,
forecasts and ohservations.

Long-term trends understood
and utilized for future
management approaches

Greater stakeholder
understanding and . -

2rticinati N
participation @ L /

Enforcement hased
on sound science

Public protected, as
appropriate {e.q.,
HABs, man-o-war,
diving conditions)

« Ecoforecasting
approach adopted
and adjusted for other
MPAs

= Natural resources
effectively conserved
and managed

< ) <

Inputs

Outputs

Partnerships

Outcomes

Impacts

NOAA, NASA and Research Partners

MPA and Environmental Partners
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Researcher design
of Ecoforecasts via
ICON/G2 Toolkit




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Existing ICON stations…
	Other stations in the works…
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18

