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U.S. IOOS & Human 
Health Monitoring

<< IOOS DescriptionIOOS Description
<<Seven IOOS Societal GoalsSeven IOOS Societal Goals
<<Why IOOS is being developedWhy IOOS is being developed
<<Collaboration with other AgenciesCollaboration with other Agencies
<< IOOS ArchitectureIOOS Architecture
<<Human Health Monitoring (Examples)Human Health Monitoring (Examples)

• Microbial Pathogens
• Harmful Algal Blooms (HABs)

<Future Human Health Activities
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Integrated Ocean Observing
System

Integrated Ocean Observing
System

33
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The Integrated The Integrated 
Ocean Observing SystemOcean Observing System

By making more effective use of By making more effective use of 
& enhance existing assets& enhance existing assets

<Multi-Institutional 
Partnership

<Sustained
<User-Driven
<End-to-End 
<Multi-Disciplinary
<Multi-Scale
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Seven IOOS Societal GoalsSeven IOOS Societal Goals
<Predict climate change and effects

<Mitigate natural hazards

< Improve marine operations

< Improve national security

<<Reduce public health risksReduce public health risks

<Protect ecosystems

<Sustain marine resources
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Commission on Ocean PolicyCommission on Ocean Policy

<< Implement an Integrated Implement an Integrated 
Ocean Observing System Ocean Observing System 
(IOOS)(IOOS)

<< Implement EcosystemImplement Ecosystem––Based Based 
ManagementManagement

<<Strengthen Regional Strengthen Regional 
ApproachApproach
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"The United States is playing a lead role in bringing the 
international community together to develop an integrated, 
comprehensive, and sustained earth observing system of 
systems that includes a substantial ocean component, known 
as the Global Ocean Observing System (GOOS). 
The U.S. Integrated Ocean Observing System The U.S. Integrated Ocean Observing System 
will be a major element of GOOSwill be a major element of GOOS." ." 
- from the President's U.S. Ocean Action Plan, December 2004

U.S. Ocean Action PlanU.S. Ocean Action Plan

Ocean.US 
EXCOM:
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GOOS REGIONS

NEAR-
GOOS

SEA-GOOS

GRASP

PI-GOOS

IOCARIBE-
GOOS

IO-GOOS

GOOS-
AFRICA

EuroGOOS
BS-GOOS

MedGOOS

Eu

AF
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HABs

IOOS Potential BenefitsIOOS Potential Benefits
• SAFE NAVIGATION

• avoid groundings
• avoid collisions

• NATURAL HAZARDS
• coastal protection
• storm surge forecasts

• SEARCH & RESCUE

• EFFICIENT NAVIGATION
• improved port throughput

• SAFETY AT SEA warnings
• high winds/waves
• rip currents

• ENVIRONMENTAL 
PROTECTION

• hazardous spill response

• ECOLOGICAL FORECASTING
• harmful algal blooms 

forecasting
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Coastal Phenomena of InterestCoastal Phenomena of Interest

ClimateClimate, , Marine OpsMarine Ops, , Natural HazardsNatural Hazards
< Surface currents, Waves
< Sea level, Temperature, Salinity
< Coastal flooding & erosion

Public Health RiskPublic Health Risk
< Seafood contamination
<< Direct exposure to pathogens Direct exposure to pathogens 

& toxins& toxins

Ecosystem Health & Ecosystem Health & LMRsLMRs
< Loss of habitat, Biodiversity
< Nutrient pollution, Anoxia
<< HABs, Invasive speciesHABs, Invasive species
< Mass mortalities
< Chemical contamination
< Declines in living resources
< Aquaculture production

Globally Ubiquitous, Local Expressions of Large Scale Changes
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Coastal Component Coastal Component 
Regional Systems

< Operated by 
- NOPP Agencies & partners

< EEZ & Great Lakes 
< Core variables

- Required by regions
< Networks

- Sentinel stations
- Reference stations
- Representative stations

< Standards/Protocols
- QA/QC, DMAC
- Products

National Backbone

< 11 Regional Associations
- Develop
- Operate
- Contribute to national 

backbone
< Involve User Groups

- Conduct needs assessments
- Tailored product definition

< Incorporate
- Sub regional systems
- Observations – resolution    

and variables
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National BackboneNational Backbone
Core Variables

<<PhysicalPhysical
- Sea surface winds
- Sea surface waves
- Sea surface currents
- Sea level
- Stream flows
- Temperature, Salinity
- High Res Bathymetry
- Ice distribution

<<MultidisciplinaryMultidisciplinary
- Optical properties
- Bottom character/Benthic 

habitats

<<ChemicalChemical
- Dissolved inorganic nutrient
- Contaminants
- Dissolved oxygen

<< BiologicalBiological
- Fish species, abundance
- Zooplankton species,

abundance
- Phytoplankton species, 

biomass (ocean color)
- Pathogens
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Sustained, Integrated, EndSustained, Integrated, End--toto--End SystemEnd System
Rapid Access to Diverse Data from Many Sources

Satellites

Aircraft

Fixed Platforms

Ships

Drifters & Floats

AUVs

Metadata standards

Data discovery 

Data transport

Online browse

Data archival

Maritime Navigational
Services

Search & Rescue

Coastal Flooding 
& Erosion

Beach ClosuresBeach Closures

Water Management

Management of
Nutrient Loading

DMACDMAC

Data ManagementData Management
& Communications& Communications

Fisheries 
Management

Data & Information
ApplicationsObservations

Modeling &
Analysis

Data
Telemetry
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<Grants: $42 Million since FY-2001

<National List of Beaches (ca. 6000)

<Monitoring Accomplishments:
•Risk-Based, “Tiered” Monitoring

• Improved State Programs

<Public Notification Programs Improving

EPA BEACH EPA BEACH 
Monitoring ProgramsMonitoring Programs
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Harmful Algal BloomsHarmful Algal Blooms
IntegrationIntegration

• Successful predictions 
require integrating:
– Knowledge of oceanographic 

processes and species ecology 
(Stumpf et al. 2003)

– Ocean color derived from 
chlorophyll from SeaWiFs

– C-MAN buoy winds
– Field measurements
– Satellite predicted winds
– Meteorological information

• Involves Federal, state, and 
local coordination

Woods Hole Oceanographic Institution

Orbimage - SeaWiFS
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Harmful Algal Bloom Bulletins Harmful Algal Bloom Bulletins 
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Harmful Algal Bloom Harmful Algal Bloom 
Forecasting SystemForecasting System
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< EPA International Cyanobacteria HABs 
Symposium (September, 2005)

< IOOS Human Health Workshop: Microbial
Pathogens and HABs (January, 2006)

< IOOS Regional Associations Develop or
Improve Existing Monitoring Programs; and

< Development of new Indicators, Sensors;
and Monitoring Designs

Future IOOS 
Human Health Activities

22
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Take Home MessagesTake Home Messages

IOOS …
<Requires a sustained involvement 

to develop, maintain, and ensure 
the highest quality for the system

<Tribes, States, and Federal Agencies
should remain actively involved during 
the development & implementation of 
the IOOS.


