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1. Introduction

Thank you for the invitation to participate in this conference. I’m honored to join you –even remotely– and join this distinguished panel.  

As the theme of this OceanObs'09 Conference states, this is truly the time to realize the full potential that integrated ocean observations can provide for sustained benefit to societies and communities.  

· Observing is the foundation of understanding. 

· Understanding enables prediction.

· Predictions save lives, protect property and enable stewardship.

· For example, once we understand how our oceans power severe weather and natural hazards, we can then predict when such events will happen and take appropriate actions.  

· In similar fashion, understanding the impacts of climate variability and change on our coastal communities means we can better adapt and respond to changes such as sea level rise, coastal flooding, or changes in fisheries and wildlife. 

This meeting is an opportunity to recognize and celebrate our accomplishments since the last OceanObs conference in 1999, but also to determine how this community, can most effectively advance and sustain our ocean observations in meaningful ways. 
But first, where are we today: 

We all understand that the provision of environmental observation services depends upon three inter-related component parts:  

1. a comprehensive, multi-disciplinary observing and data management system, 

2. a research, analysis, and forecasting system, and 

3. a marine services development and delivery system.
We have made significant strides in each of these components. However, much work remains.
It is time now to reaffirm a shared vision for the future landscape of our ocean and coastal observations, forecasts, and predictions; data compatibility and dissemination; and translation for use in management, policy, decision making, and public awareness.

My perspective for this shared vision is informed both by serving as NOAA Administrator and by my experience as a marine ecologist.  
NOAAs assets in ocean observing include a vast array of ocean and coastal observing platforms – ranging from satellites, data buoy and profiling float arrays, tide gauges, underwater unmanned vehicles, ships and aircraft – to scientists and fisheries observers sampling at sea.  

My research experience combine integrated interdisciplinary monitoring of physical, chemical, biological, and ecological parameters coupled with experiments to understand the processes causing the observed patterns, as exemplified in the “Partnership for Interdisciplinary Studies of Coastal Oceans” Programs, or PISCO.  This academic perspective also draws upon the successes of comparative coupled monitoring and experimental studies across eastern boundary coastal upwelling ecosystems. 
Based on this integrated perspective, I pose a dual challenge to this community: 

(1) to better utilize our existing assets to tell a more complete story of the ocean – its interconnections from the land to the sea, and its value to society, and

(2) to identify the critical additional information and understanding needed to inform stewardship and management in a changing world.
Today, I would like to touch on two key elements: utilizing our ocean observing system to examine the ocean and coastal ecosystem more holistically; and the inherent challenges in continuing to develop and sustain the system we need to have in the coming decades, including how we share and use the data collected.
2. Overarching Reflections on Observation System – Where we are and vision for the future

First, let’s examine our observing system. 
Our ability to observe the marine system accurately, globally, coastally, and comprehensively has experienced unparalleled advancement since OceanObs’99, thanks to the hard work of many of you meeting in Venice this week and the support of your nations.  Yet many challenges remain.  

We know there are still critical gaps in our initial sustained observing system.  We do not have global coverage for many key marine quantities. But the challenge is not simply filling in the geographic gaps, but enhancing the utility of existing data.  To date, much of our marine observations have focused on telling only part of the story, the physical nature of oceans.  We need make the story more complete with biological, ecological, and social information.  
As we do this, we also need to expand our observations to include the land-sea interface and the inner shelf as the data gathered there are essential to inform more holistic policies for our oceans and coasts.

NOAA, with our partners, makes significant investments in satellite and in situ observations of the ocean and coasts. We are proud of our contributions to sustain the global ocean observing system.   And we are working to integrate data and information across platforms and disciplines to develop meaningful products for our constituents.  
A few highlights of our progress include:

· Developing an end to end seasonal forecasting capability, building on the predictability of the El Nino-Southern Oscillation phenomenon,

· Producing Harmful Algal Bloom (HAB) forecasts and assessments through the use of satellite and in situ observations.  These data are also now used every year to predict red tides, and  

· Assimilating sea surface temperature products with data from glider missions and NOAA fisheries cruises to create an ensemble of dynamic models that allows us to develop ecosystem indices. 
While these examples are on-going activities that NOAA supports and contributes to, I would like to highlight a few examples of my strategic priorities for future NOAA investment and the vital role that ocean observations can play in strengthening our understanding and management of these systems.
First, sustained Arctic Ocean observations provide benefit to societies in the Arctic region and globally.  For the global climate system, the Arctic Ocean is a source of freshwater and a sink for heat, and changes in these processes can affect the global ocean circulation and associated heat distribution.  The Arctic’s sea ice cover helps regulate the planet’s radiation balance and influences hemispheric weather and precipitation patterns.  In moving to sustained observations in the Arctic, a key challenge, not found in temperate regions, is to consider the effect of the presence of an ice cover, which can serve to enhance or reduce the coupling between ocean and atmosphere on both the basin- and local-scale.  Since much of the societal benefits of an Arctic ocean observing system are derived in close proximity to the coast where circulation patterns and predictability of the ice cover are more challenging, innovative approaches that can help integrate field measurements, remote sensing, modeling and local expertise by stakeholders will be required to a larger extent than in other, temperate ocean regions.  

Second, successful fisheries management requires a robust observing program to provide relevant information to issues faced in fisheries management.  For example, fisheries managers require ecosystem-level data to understand how the totality of the environment affects distribution and abundance of fish and other species.  Observations supporting ecosystem based management of fisheries includes observations on plankton, food and feeding habits and changes in distribution patterns over time of the full range of biodiversity.  Additionally, advanced imaging capabilities such as satellite-based ocean color measurements and integrated ocean mapping data are needed to characterize critical habitats.
And finally, ocean observations can provide a three dimensional view of the ocean as a foundation of marine spatial planning.  Data that support marine spatial planning include spatially explicit human use patterns, biological surveys on the range of marine biodiversity, and integrated benthic mapping including bathymetry, benthic species, and oceanography.
Current marine observation systems are too few and too limited to adequately monitor the biogeophysical complexities of ecosystems and to include the vast geographical range from land to sea.

The challenges we face to advance our efforts in this direction include:

· Oceanic observations made by satellite are often difficult to interpret in coastal zones.   We need to address the inherent bias and noise introduced by the land as well as from the shallow sea floor. 

· Many other observations – for example pH, salinity, biodiversity, and species’ physiological status –  that are critical to our understanding of climate change impacts on coastal ecosystems are currently feasible only with in situ monitoring.  Unfortunately the network of systematic monitoring stations is exceedingly sparse for the great expanse of the nation’s and our world’s coasts.

· We must both enhance our observations from the existing near-shore observation platforms, and identify critical geographic gaps in these networks.

· Furthermore, additional sensor types need to be developed to address many of the most challenging marine ecosystem questions.  

· We need to identify what data gaps exist and begin integrating our efforts across scientific disciplines.
While clear advances have been made in our observing capabilities and our current understanding of climate drivers and impacts to ocean ecosystems, there is great opportunity to build on this strong foundation. 

3. Data

Now to the questions and challenges inherent in managing, disseminating and archiving our data:
In this regard, our greatest challenge is to ensure data comparability for all types marine observations.  To position ourselves in this endeavor, we need to be proactive in how we organize our data and develop standards and protocols designed to be broadly applicable to all ocean observation data.  

In the recent past, we have been limited in our ability to integrate disparate data sets and to share data across communities. Thankfully this is changing due to technological advances in our computing power and our data management systems.  
The NOAA National Data Centers are investing heavily in such systems while at the same time cooperating with other nations on a world-wide scale, working toward the standardization of data exchange and formats.  Intergovernmental agencies such as the World Meteorological Organization and the Intergovernmental Oceanographic Commission of UNESCO are charting this course. 

Like other Nations who are developing ocean observing systems, we are sharing our data, data management practices, and observation technology.   I encourage all nations to adopt this practice.  

4. Integration of our Efforts

This leads me to touch briefly on the necessity of working together.  NOAA supports a variety of international and intergovernmental institutions and program activities to foster partnerships to best advantage.  The Joint WMO-IOC Technical Commission for Oceanography and Marine Meteorology (JCOMM), with its focus on standards, best practices and services development, for the marine environmental world deserves the support of all of nations and programs.  

The organizational structures needed to support these activities and the development of an ever-increasing suite of marine and climate services themselves, require further development.  NOAA is currently engaged in a review of how it might best go about providing climate services; a similar undertaking for marine services deserves our consideration.  NOAA notes your call for establishing a working group to propose an international program framework.  A desire to work together is the critical first step, which you have taken by coming together here.  NOAA looks forward to working with you in the development of an appropriate framework to meet our societies’ needs.  

I recently had the pleasure of leading the U.S. delegation to the Third World Climate Conference, where the nations of the world agreed on the need to develop a Global Framework for Climate Services.  NOAA looks forward to contributing to the development of this framework.  
We stand together this week in Venice taking important steps forward in developing the marine systems components of ocean observations that are so vital for ocean understanding and management.  You have created a foundation for the marine services that justify our national investments in this range of activities.  
5. Closing

In closing, despite all these advances, our oceans and coasts remain under sampled and in need of significantly better stewardship.   Biological, ecological, chemical, physical, and hydrographic observations are vital to protecting marine ecosystems.
NOAA understands that the observing and data management systems are the foundations upon which good policy and management depend.  In these times of acute financial and economic distress, we all face a range of challenges convincing our nations to make and sustain the financial and institutional arrangements needed to further our ocean and coastal observing systems.
But, as we all know, the price of not embracing this challenge would be significant.

Marine ecosystems are declining worldwide due to climate change and ocean acidification, overfishing, land-based sources of pollution, invasive species, habitat loss, and other anthropogenic threats.  To assist policy makers and resource managers at international, national, and local levels in addressing these challenges it is essential to have sustained and integrated ecosystem observations.
NOAA supports a greatly enhanced understanding of climate change and ecosystem functioning to provide the wealth of environmental observations, modeling, forecasts, and services the nation and the world require.  At the heart of our observations, we are committed to: 

· ensuring continuity of climate, weather, and ocean observations, both in situ and from space; 

· leading development of a National Climate Service; 

· eliminating overfishing and ensuring the sustainability of marine fisheries; 

· promoting sustainable, resilient, and healthy coastal communities; and 

· improving weather forecasts and disaster warnings and the ability to provide ocean, coastal and atmospheric observations.
In the United States, as well as in many other countries, we are still working to develop and sustain the baseline set of observing assets that are needed to provide information across this spectrum, for today and decades to come.  
And so, as we embark on the next ten years of advancing our ocean observations, I challenge this community to develop a scientifically based approach needed to adequately observe our global ocean and our coasts – from the land to the sea, and to promote the development of data systems that support the delivery of the ocean information products that managers and decision-makers need. 
I ask that we – as a community – explore with renewed attention, the connections within our community and in the natural world.  How can we ensure that our data and metadata are compatible and our larger efforts are better integrated? How can we connect the physical, chemical, biological, ecological, and social data such that we can understand and tell meaningful stories about the ocean, coasts, and the communities dependent on them?  How can these stories be translated into sustained benefit for society?  This vision, come to fruition, is what I would like to be celebrating at our next OceanObs Conference.

I wish you a successful conference filled with exploration of ideas, rigorous debate, and the development of a wise and forward-thinking framework for advancing a comprehensive and integrated ocean observation system.  
Thank You.












