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Plenary Speaker (scheduled time 1:40-2:00 PM)
Opening Plenary Topic – “Restoration in the Spirit of Cooperation.”

Introduction: 
· Good Afternoon and thank you for the opportunity to be here today. 

· I want to talk today about the value of Federal Science in Cooperative Conservation 
· Ecosystem Restoration Science provides an understanding of the functions of ecosystem in our human landscape and can provide information to enable resources managers to make informed planning decisions and help resolve resource management conflicts.
· Ecosystem restoration requires cooperative partnerships between organizations from a variety of different levels. 

· Federal – Like the USGS and the Army Corps of Engineers. 
· State and Local 
· Community Organizations and Citizens Groups
· Universities 

· Private industry and Organizations
Why is it important to have all these levels involved in restoration efforts. 
· Regional environmental resource issues in many ecosystems are at critical decision-making junctures. 

· The challenge lies with balancing the needs of local population and the health of the natural ecosystem.

· This underscores the need for involvement from all levels and especially the local community in environmental restoration efforts. 

· Federal Science must be responsive to emerging ecosystem and environmental challenges: 

· Climate change

· Water availability and water quality 
· Invasive Species
· Endangered Species
· Land-use change 

· Population growth 

· Our Science must be of high-quality and impartial, and have relevance to planning and policy.
· Our Science must have input from all Stakeholders to ensure that it provides the information and data needed to address the societal and environmental challenges.  

Large-Scale Ecosystem Restoration

· Large Scale Ecosystem Restoration efforts are especially challenging these days for a number of different reasons. 

· Complexity of the science required to monitor, assess, describe and predict the changes that are occurring within the ecosystems.

· Identifying, monitoring and assessing external and human induced change on the ecosystem.
· As we try to predict the health and sustainability of these ecosystems for the future we must rely on the information we have gathered about the past and compare those to the conditions that exist today.

· The information, status and trends gathered then forms the basis for establishing the direction of future science initiatives and provides the information needed in the development and implementation of restoration policy and planning.  

· But as we mentioned the complexity of the science, planning and policy development, implementation, and management of any large scale restoration effort greatly outweighs the capability and resources of any one Agency, or even an expanded single layer of participation – like federal agencies alone. 
· Large-Scale Ecosystem Restoration needs multi-levels of contributors in “the Spirit of Cooperation.” – the Theme of this National Conference

· Chesapeake Bay:  Think of the multiple states, municipalities and federal entities involved in Restoring of the Bay. 
· Great Lakes: Think of the nations and states required to successfully restore
· Greater Everglades Ecosystem: Think of the national significance of and critical need for cooperation amongst the State of Florida, federal agencies, tribal nations and local municipalities.
· Gulf Coast: Think of Coastal Louisiana, Mississippi, Alabama, Texas, Florida – 
· How critical is that area for the human population of that region?  
· How important is the Gulf Coast to the natural resources of the nation, to the economy of the nation?  

· Great Rivers and Drainage Basins Such as the Missouri and Mississippi: The largest basin in the Nation where habitat improvement can help restore native species and ecosystem function while maintaining river uses. 

·  Multiple state involvement – downstream water quality, water availability, ….land use and landscape change what will be required to restore their human and natural resource value 
· Currently the USGS is getting more than $15 million from the Army Corps of Engineers to provide science in these rivers. 
Large-Scale Ecosystem Restoration requires the integration of Planning, Policy & Science

· Those involved in Planning & Policy must use relevant science to help make informed decisions.
· At the same time the scientists must recognize that their science must provide information that can be used to contribute to the ‘informed decision’ process.

· Challenges to achieving is the recognition and need to speak the same language and enhance the dialog by expanding coordination meetings beyond the bureaucratic levels to include input from multiple stakeholders at the beginning of the process. 
· In addition ecosystem restoration and management requires collaboration and integration of expertise from multiple disciplines to achieve a system-wide scale understanding of ecosystem restoration. 

· From the micro to the macro level 
· With clearly identified and measurable goals  

· Ecosystem-scale studies must include:

· land characterization, 
· hydrologic and ecological modeling, 
· geospatial database management, 
· ground- and surface-water hydrology, 
· geophysics, 
· ecology, 
· geochemistry, 
· paleontology including recent history as well as long-term trends – 
· how else can be incorporate climate change and sea-level rise? --  and contaminant, sediment, and nutrient dynamics

· While independently, research in each of these fields will give us a better understanding of the ecosystem and the environment, it is only when we approach these efforts using an integrated approach that we begin to truly understand the complexity of the science required to explain the natural processes and changes that are occurring on the landscape. 

How do we integrate ‘science, planning and policy’ in a useful, interactive and positive way?  
Adaptive Management 

· Adaptive management is a systematic, planned approach for improving resource management by learning from management outcomes. 
· Simply changing management direction after failed policies does not constitute adaptive management, and in fact such a tactic could be counterproductive. 
· Adaptive management emphasizes accountability and explicitness in decision making. 

· Adaptive Management:
· acknowledges uncertainty about how ecological systems function and how they respond to management actions 

· is designed to improve understanding of how a system works, to achieve management objectives 

· is about taking action to improve progress towards desired outcomes 

· Modern Resource Management in the Department of the Interior is…

· decision making in an environment of…. 

· multiple, often competing management objectives  

· constrained management authorities and capabilities  

· dynamic ecological systems  

· uncertain responses to management actions  

· increasingly involves…. 

· agreed-upon objectives and management options  

· analytical techniques to identify the appropriate strategies. 

· Conditions that warrant the use of Adaptive Management
· Management choices are available

· There is an opportunity to apply learning

· Management objectives can be identified 

· Information value is high

· Uncertainty can be expressed as testable models 

· A monitoring system can be established to reduce uncertainty 

· Benefits and Challenges of Adaptive Management
· Improves managers’ understanding of how the system operates  

· Learning from previous management actions informs subsequent actions

· Encourages long term collaboration among managers, stakeholders and researchers

· Strengthens institutional structures and processes

· Requires commitment of funds to cover monitoring and evaluation over the life of a project 

· Requires sufficient time to evaluate progress

· Adaptive Management is integral to implementing the ‘best’ plan, and although adaptive management is ‘larger’ than science, effective implementation of adaptive management requires new science, new and improved technology and new and improved models.

· Ecosystem restoration requires the development of information management systems, conceptual and predictive models, and decision support tools which are essential for use in planning, evaluating, assessing and implementing ecosystem restoration
· We need predictive models like:
· Landscape models that address landscape-scale changes – habitat changes, soil subsidence/accretion, river and delta dynamics, etc.

· Hydrologic Models at a scale appropriate for assessing ecological and landscape dynamics; models that integrate surface and groundwater dynamics

· Ecological/Species models that address habitat and species responses

· Biogeochemical and Contaminants models to help ensure sustainability of appropriate water and environmental quality

· Coastal models that address coastal dynamics, sea-level rise, salt-water/fresh-water dynamics
“Should models replace expert opinion?” 
· Absolutely not – we must understand models are there to guide our thoughts - not to do our thinking. 

· None-the-less, models have enormous value – a model is the product of expert(s) opinion coupled with data in a format that is: 

· Quantifiable 

· Repeatable

· Reviewable

Are we there yet?  YES and NO. 

· Some of our models are good, and are serving as useful Decision Support Tools, but, we must integrate our monitoring and experimental science with new and improved assessment models to ensure we are implementing informed decisions and going in the right direction
· In addition to the need to develop sound models, continued monitoring is critical to validating and testing model development.

Monitoring allows us to observe change. 

· Monitoring plus experimental studies allows us to understand change.  

· When we integrate monitoring studies and experimental studies with modeling, then we can predict change.
It also requires the integration of science from a variety of different disciplines
· It is the integration of studies in: 

· topography, 

· bathymetry, 

· evapotranspiration, 

· vegetative resistance to flow, 

· groundwater/surface water interaction, 
· hydrogeochemistry
· rainfall patterns, and landscape pattern and diversity 

that allow us to develop hydrologic flow models to aid in planning and evaluating restoration alternatives and all contribute to understanding the flow-dynamics of wetland and coastal ecosystems.

· Scientific integration of spatial data helps scientists understand the connections between diverse factors driving change. 

· When integration is successful, the whole is greater than the sum of its parts. 

Importance of data synthesis and sharing 

· Geologic and paleoecological information set the climatologic, morphologic and geochemical bounds for the ecosystem.
· That we understand the ‘past’ that gave rise to the ecosystem; 

· the ‘present’ condition of the ecosystem, and 

· the ‘future’ under which the ecosystem must be sustainable – 

· We learn how to adapt by studying the past -- Paleoecology allows us to study the past, so we can better understand the present, in order to help predict the future.

· Historical climatic variability drives fluctuations in the water regime, which affects such things as plant tolerances, nutrient dynamics, and geochemical processes. Climate and geology control geomorphic processes, which shape topography and landforms. 

· Water drives economic prosperity and powers the natural productivity of ecosystems; it is a critical resource for humans and the heart of many resource management conflicts. 

· Biological response is the critical endpoint for measuring success or failure of ecosystem restoration actions and it is closely tied to human health, the economy and our quality of life. 
· Many endangered species (trust responsibilities for DOI) are keystones for restoration and management decisions. 
Transferability of knowledge / Conclusion 
· Major characteristics of an ecosystem are representative of processes that could likely occur in other ecosystems. 
· Science information gained in one are is often applicable to other areas. 

· Science partnerships and collaboration efforts enhanced by robust lines of communication between all stakeholders including: scientists, planning, policy and decision-makers, public interest groups, and business and industry will drive restoration efforts and help to identify better science efficiencies and the use of limited resources. 
