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Coastal and Ocean Monitoring

Dozens of local, state and federal monitoring efforts

New national and international ocean observing effortsNew national and international ocean observing efforts



Innovation and Technology Transfer



Nature May 2007

De-Risk Technologies

“Novel observation technologies can 
often be error-prone.”

Nature, May 2007 

often be error prone.  



Transition emerging technologies to operational use rapidly and 
effectively

ACT Priorities

effectively
Maintain a dialogue among technology users, developers, and providers
Identify technology needs and novel technologies
Document technology performance and potential
Provide the information required for deployment of reliable and cost-
effective observing  networksg

A forum for capacity and consensus building

ACT Services
A forum for capacity and consensus building
An information clearinghouse for coastal technologies
A third-party testbed for evaluating coastal technologies 



Capacity and Consensus Buildingp y g

Technology Workshopsgy p

Facilitate Plan Development 

Technology Training

Needs and Use Assessments

“Guide to…” documents 



Technology Workshopsgy p
Purpose:
• Review current state of technology

Di li it ti t t t h l i d id tif d• Discuss limitations to current technologies and identify user needs
• Provide recommendations to ACT and the community
• Enhance connections between users and developers  

Benefits:Benefits: 
• A forum for discussion among users, developers, and manufacturers
• All aspects of community involved in consensus building
• Establish collaborations/partnershipsEstablish collaborations/partnerships  
Outcomes: 
• Altered the way data is collected / instruments used
• Altered technology designs / featuresAltered technology designs / features
• Generated funding opportunities
• Helped focus other ACT activities



Past Workshops Upcoming Workshops
Biosensors for Harmful Algal Blooms
Management Applications for AUVs
and Gliders

Emerging Sensors to Identify and 
Quantify Impacts of Climate Change 
on Coastal Environments 
I Sit M t f COSurface Current Radar

Rapid Identification of Coastal 
Pathogens

In Situ Measurements of pCO2

Environmental Sample Concentration 
Methods/Technologies

Meteorological Sensors for Buoys

Integrated Sensor Systems for Vessels of Opportunity

Operational Dissolved Oxygen MeasuresOperational Dissolved Oxygen Measures

Sensor Inter-Operability

Hydrocarbon Sensors for Oil Spill Response



Searchable Technology Databasegy
Organized and standardized relevant information
Linked to reports and discussions
Linked to the National Environmental Methods Index



Technology Evaluations

Types of Evaluations:

Enable existing and new technologies to be identified and made available 
for coastal science, management, and IOOS. 

yp
• Performance Verification
• Performance Demonstration

Purpose:
D t f d thi d t t t• Document performance under third party tests

• NO certifications, recommendations, or comparisons
Benefits:
• Access to relevant, reliable performance information, p
• Enhanced ability to identify appropriate technologies
• Level playing field among manufacturers
• Accelerated adoption of innovative technologies

Credibility:Credibility:
• Objective testing
• Skilled, trained personnel
• Sound methodologies with statistical rigor
• Comprehensive documentation
• Rigorous QA/QC



Partner Institutions

Gulf of Maine

University of Michigan
Cooperative Institute for
Limnology & Ecosystems Research

Gulf of Maine
Ocean Observing System

Moss Landing 
Marine Laboratories

Skidaway Institute
of Oceanography



Diverse Environments



The Process (18 Months)

Technology theme is selected 
by Partners and Stakeholders

Customer Needs and Use Instruments set up calibrated

Full information packages and 
propose protocols submitted

Laboratory tests conducted
(lab audit)

Post Evaluation meeting and 
review held

Verification StatementsCustomer Needs and Use 
Assessment to identify 

parameters and applications

Technology Subcommittee Protocol Workshop held 

Instruments set up, calibrated 
and deployed at
four field sites

Field audits conducted and 
weekly data sheets sent to

Strawman Protocols 
distributed

Verification Statements 
finalized and sent to 

manufacturers

One page manufacturer 
interpretation of resultsgy

established

RFT is drafted and released

(weekly conference calls) weekly data sheets sent to 
Headquarters

Protocol and QA Plan
reviewed and finalized

Instruments sent back for 
reconditioning/recalibration

interpretation of results 
submitted

Verification Statements 
released to the public

Initial applications submitted Signed agreements submitted 
and insurance secured

Instruments set up, calibrated 
and deployed at
four field sites

g p

Instrument user survey for 
manufacturers completed

Conditional acceptance 
granted

Data downloaded, analyzed 
and plotted

Test instruments are shipped 
to lab test site

Questions/comments 
addressed and 

manufacturers monitored for 
use of results

Partner Technology 
Workshop held Verification Statements draftedStandardization and training 

session held and recorded



Performance Verifications/Demonstrations
DO Sensors (2004) - Aanderaa (optode), Greenspan 
(galvanic cell),  In-Situ (optode), YSI (Clark cell)

Chl Fl t (2005)Chl-a Fluorometers (2005) - bbe Moldaenke, 
Chelsea (2), Hydrolab, Turner (2), WET Labs, YSI

Turbidity Sensors (2006) - Aquatec, In-Situ, McVan, y ( ) q
WET Labs, YSI

Nutrient Analyzers (2007) - American EcoTech, 
Satlantic, WET Labs, YSISatlantic, WET Labs, YSI 

C-T Sensors for In Situ Salinity (2008) -
Aanderaa, Campbell, Falmouth, Greenspan, In-Situ, RBR, 
Rockland YSIRockland, YSI

pCO2 Sensor (2009/2010)

HAB Sensors (2009/2010)HAB Sensors (2009/2010)



Performance Verifications/Demonstrations

Biofouling

Nutrient Analyzers
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Verifications of Salinity Sensors
Examples from offshore of Tampa Bay



ACT Demonstrations of pCO2 Analyzers
Help provide the technologies needed to monitor, understand and predict 
impacts of anthropogenic CO2 on coastal ecosystems and ocean acidification.
Applications from 8 companies and 1 academic researcher Applications from 8 companies and 1 academic researcher 
Instruments being tested:
• Contros, NOAA/PMEL, Pro-Oceanus, Sunburst, YSI

Field Tests:Field Tests: 
• Coastal Embayment in Hood Canal, WA
• Coral Reef in Kaneohe Bay, HI
• Alaska and Venetian Lagoon (2010)Alaska and Venetian Lagoon (2010)

Basic Approach:
• Month-long deployments
• Daily reference sample collectionsDaily reference sample collections
• Pre and post laboratory tests
• State of the art titration techniques for pH and TA and DIC calculations



Summary

ACT facilitates the development and adoption of novel instrumentation, 
while minimizing the risk of artifacts and problems associated with 
young technologyyoung technology.

Results from ACT evaluations emphasize that the validation of long-
established instruments is critical to assure accurate and reliable ocean 
observations.

ACT provides assurance that our basic science understanding, 
f ti d t d i i b d t iforecasting, and management decisions are based on accurate, precise, 
and comparable observing data. 

ACT Headquarters
One Williams Street
Solomons MD 20688Solomons, MD 20688
(410) 326-7385
info@act-us.info

www.act-us.info



Questions – Technology Perspective

Where do we need to go?
• Effective monitoring/observing requires high spatial and 

temporal resol tion to address di erse societal needstemporal resolution to address diverse societal needs
• Reliable/robust, accurate/precise instrumentation is key
• Beyond physical and chemical measurements with 

bio and geno sensorsbio- and geno-sensors  

Why aren’t we there?
• Market driven technology development
• Standardization and interoperability 

How do we get there?
• Significant and sustained local, state and federal 

commitment to environmental monitoringg


