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Goal  3:  Conduct Strategic Research

Goal

To provide coastal and ocean managers with scientific understanding and tools to protect healthy coral reef ecosystems and restore degraded ones.   

Objectives  

1. Conduct a long-term regional and ecosystem-based research program to improve our understanding of processes that govern the structure, function, and health of coral reef ecosystems;

2. Support strategic research on the determinants of coral reef ecosystem health and recovery, including basic ecological processes, bleaching and disease, and best management practices; 

3. Build capabilities to address ecosystem-scale threats such as disease, bleaching, and other sources of mass mortalities; and

4. Develop and transfer technology for faster and more accurate mapping, assessment, monitoring, and restoration.  

Rationale and Plan of Action

An underlying tenant of CRTF agency research is that coral reef ecosystem stewardship decisions are guided by science to maximize societal benefits.  Coastal managers are responsible for reducing or mitigating impacts of ecosystem stressors while balancing environmental, social, and economic goals.  Achieving this balance requires an understanding of the stressors to coral reef ecosystems and the ability to predict how these systems will respond to natural and anthropogenic changes, including the management strategies implemented.  Thus, science should inform coastal management decisions. CRTF research partners are committed to providing coastal managers science of world-class quality that is credible, relevant and timely.  

The goal of coral reef ecosystem research is to provide coastal and ocean managers with scientific understanding and tools to protect healthy coral reef ecosystems and restore degraded ones.   This includes providing the national, regional, and local capabilities to measure, understand, analyze, and forecast ecological change (natural and anthropogenic) that can affect the integrity and sustainable use of the Nation’s coral reef ecosystems.  

This in turn requires not only a basic understanding of ecosystem function, productivity, and condition, but analysis of the social, economic, and institutional issues related to a particular reef ecosystem.  

The stresses that impact the integrity of coral reef ecosystems and impede the delivery of their goods and services vary regionally in their intensity and impact.  In The State of the Reefs, coral reef managers and scientists came to a consensus on the major threats to each of the nine regions that contain coral reefs.  Disease, coastal development and runoff, pollution, fishing, and trade in coral and live reef species are the primary coral reef ecosystem stressors in the Atlantic, and coastal development and runoff, pollution, recreational use, fishing, trade in coral and live species, and invasives are the primary stressors in the Pacific.  Thus, development of research priorities and plans are national in scope, but regional in implementation.

Performance Measures

While the National Action Plan and Strategy do not explicitly establish performance measures, they state their intent that the envisioned research will contribute to coral reef conservation by:

· Improving understanding of ecological and oceanographic processes responsible for structuring reef communities and influencing their health, degradation, and recovery.

· Improving understanding and prediction of the response of reef communities to anthropogenic and environmental stressors, including land-based pollution and consumptive uses.

· Demonstrating the ecological linkages among different coral reef habitats – including where appropriate mangroves and seagrass beds – on local, regional, and international scales.

· Designing, evaluating, and adapting specific reef management strategies to reduce human impacts.

- National Action Plan, pg. 14

Therefore, if the research plan and its implementation are sound:

· Development of new indicators will provide earlier and more accurate assessments of ecosystem health.  

· Managers will have the capability to forecast potential consequences of observed changes in coral reef ecosystems, providing a basis for prioritizing actions.

· Managers will have improved capacity to predict and evaluate outcomes of potential management actions. 

· Development of decision analysis methods will help managers establish relevant goals and facilitates consistent, cost-effective decisions.

· Development of standardized protocols for remediation and restoration will improve consistency of outcomes.

· Program evaluations will document our success at meeting stated goals and improve management plans and their implementation.

Summary of Implementation 

Please help fill in text, if possible
Highlights 

Objective 1: Conduct a long-term regional and ecosystem-based research program to improve our understanding of processes that govern the structure, function, and health of coral reef ecosystems.

In 2002, NOAA competitively awarded grants totaling $1.5M to support two long term regional Coral Reef Ecosystem Studies (CRES) – CRES Caribbean and CRES Micronesia.  The Integrating Science and Management in the Caribbean project is: (1) identifying and evaluating factors critical to the decline of coral reefs in the proposed study areas; (2) evaluating effectiveness of management approaches; (3) developing tools to assist resource managers; (4) evaluating socio-economic concerns vital to management plans; and (5) integrating environmental studies, socioeconomic impacts, and modeling into a comprehensive ecological study.

The CRES Caribbean program examines alternative management strategies, particularly the effectiveness of marine protected areas, by comparing the marine reserves in La Parguera and Culebra, Puerto Rico, and St. John, US Virgin Islands. Researchers are assessing the impacts of fishery closure on the reefs and on the controlling processes (i.e. changes in community and trophic structure), and will evaluate the socioeconomic processes affecting the implementation and success of each reserve. Finally, they are developing user-friendly Geographic Information System (GIS) based models as an ecosystem management tool. The models will have a predictive capability, and incorporate terrestrial inputs, current-flow models, trophic models of marine reserves, and integrate natural and social processes and impacts.

CRES Micronesia, focused on Guam, is (1) determining the classes and concentrations of coastal pollutants associated with watershed discharge of greatest concern to coral reef health; (2) collecting quantitative data on physical and chemical characteristics of coastal waters affected by watershed discharge and applying these to developing integrated [image: image1.jpg]


management schemes.  These results are being used to provide an accurate assessment of the societal costs of insufficient environmental protection measures within watersheds and coastal waters as they affect reefs and related coastal marine resources.  Other project activities are determining if coral reef restoration activities are practical if coupled with watershed restoration efforts, establishment of MPAs, and pollution abatement.  Finally, researchers are making this information readily accessible to stakeholders as a means of affecting appropriate environmental policy. 

Methods include performing ecological studies on coral reefs,studying coastal water characteristics of flow, residence time and spatial extent of watershed discharge, quantifying the societal costs to island communities resulting from watershed and related reef degradation, and testing reef restoration techniques coupled with established MPA's and land-based remediation. The research integrates ecological studies, physical oceanographic research and social science to deal with problems identified as priorities by the US Coral Reef Task Force. It will focus on the anthropogenic disturbances of greatest impact on coral reefs, and translate this information for regional educational outreach. 

Objective 2: Support strategic research on the determinants of coral reef ecosystem health and recovery, including basic ecological processes, bleaching and disease, and best management practices. 

At the request of the CRTF, NOAA, EPA, DOI, academia and industry established a Coral Disease and Health Consortium to organize and coordinate scientific resources of the US and its territories to address the increasingly urgent ecosystem-scale threats such as disease, bleaching, and other sources of mass mortalities. The CDHC is designed to provide a body of expertise (federal, university, non-profit and industry) and to concentrate scientific effort on the disease dynamics of reef building coral communities.   Coral Disease and Health: A National Research Plan, published by the CDHC in early 2004 identifies information needs, prioritizes strategic research, and identifies technology development/innovation needs, risk management options, and prevention, mitigation or remediation strategies. Standardization, in terminology, procedures and protocols, basic research and technology development, and mechanisms for technology transfer, scientific training, and public education were identified as critical needs. 

Objective 3: Build capabilities to address ecosystem-scale threats such as disease, bleaching, and other sources of mass mortalities. 

In response to a request from the CRTF Atlantic Management Working Group, the NOAA is establishing a rapid response team that could be mobilized on short notice to investigate bleaching and disease events.  Information from the Team will determine if a management response (i.e. quarantine) is necessary and technically feasible based on the nature of the disease.  When a disease is reported, the team will immediately convene to: 1) conduct a preliminary assessment of the disease and notify management agencies and other appropriate stakeholders of the disease status; 2) evaluate the seriousness of the outbreak and classify the threat (i.e. What impacts to the reef ecosystem will result from the outbreak on a local, regional, or national scale?); 3) assess the feasibility of containing the disease and reducing contributing anthropogenic stresses (i.e. chemical and thermal inputs); 4) provide recommendations to decision-makers regarding potential response; and 5) provide guidance for efficient control methods.

Ongoing activities focus on identifying team members among state, territory, academic, industry and NGO partners, and developing a standard operational plan.  This plan should provide guidelines for conducting disease outbreak investigations including standardized field collection practices and processing protocols.  Next steps include hosting training workshops for team members in the disease investigative process and assembling response kits.

Also in 2004, CRTF agencies worked with partners in Australia’s Ministry of Environment and Heritage to produce Reef Manger’s Guide to Coral Bleaching.  From a management perspective, mass coral bleaching poses a unique challenge in that its main cause – above average water temperatures – is beyond the control of local reef managers.  Despite this, global experience over the last several years has seen the development of ideas and strategies that can help managers respond meaningfully to the threat of coral bleaching.  In particular, there have been significant developments that can help managers predict mass bleaching, respond during events, and build long-term coral reef resilience to global change.  This guide reviews recent knowledge and experience, and explores emerging ideas within a framework that facilitate effective adaptive management to answer the question:  How do you manage coral reefs in the face of climate change?

Objective 4:  Develop and transfer technology for faster and more accurate mapping, assessment, monitoring, and restoration.  

Future Plans

Strengthen the link between science and management.

The link between science and management should be strengthened in future CRTF research.  The overall strategy is to bridge science and policy by providing the national, regional, and local capabilities to measure, understand, analyze, and forecast ecological change (natural and anthropogenic) that can affect the integrity and sustainable use of the Nation’s coral reef ecosystems.  As reported above, the CRTF is making progress in all of these areas.  The next step is to apply these tools and advances in understanding and tools developed in accordance with the three research objectives from the National Coral Reef Action Strategy (described above) to: (1) relate observed changes to their environmental and socioeconomic causes and consequences; (2) predict and evaluate outcomes of potential management actions; and (3) evaluate the effectiveness of coral reef management decisions.

Integrate research and monitoring.

Monitoring is crucial to documenting status and assessing trends, evaluating the cause-effect relationships between stressors and impacts, and assessing the effectiveness of management actions.  Research improves our ability to interpret monitoring data and our assessment capability.  It is also key to predicting impacts of emerging trends and to forecasting and evaluating the impacts and benefits of management actions.  It follows that an integrated monitoring and research strategy focused on supporting the comprehensive management of coral reef ecosystems requires an integration of key assessment and management elements with monitoring and research objectives.  

The effective integration of monitoring and research will enable comprehensive assessments of the Nation’s coral reef ecosystem resources and supporting management of their problems.  This approach is essential for differentiating between actual and perceived environmental issues so that (1) we address all major coral reef ecosystem issues appropriately and in a timely manner, and that (2) we avoid unnecessary environmental regulation or environmental damage.  

Integrate social and biophysical science.
Maintaining healthy coral reef ecosystems requires a balance not only between ecological functions and human use needs, but also between the myriad human uses commonly found in those ecosystems.  Providing the necessary science for managers to affect those uses begins with determining how society is currently choosing to use those areas, followed by estimating the social and economic costs and benefits of those uses from an ecosystem perspective.  Traditionally, coral reef ecosystem assessments have focused on the effects that human activities have on the ecosystem as measured by one or more environmental metrics.  Although we are beginning to understand the ecology of these systems more fully, federal and state management agencies are often faced with a dearth of information on the social, cultural and economic aspects of coral reef ecosystems. This critical information gap jeopardizes the Nation’s ability to make science-based decisions that include the human environment as well as the natural environment. 

Evaluate the impacts of coral reef management decisions.

Advances in monitoring and research should be applied to evaluate the extent to which management decisions are producing the intended improvements in the health and use of coral reef ecosystems.  Impact evaluation asks whether the desired outcomes were attained, whether the program was effective in producing change in the environmental conditions targeted, and whether program impact included unintended side effects.  Methods must be designed to distinguish changes that are a function of the intervention from those influences by other processes that also affect the conditions the program attempts to change.  Thus, there is an emphasis on estimating the status of the reefs had their not been intervention.

Emphasize collaboration.

Ultimately, our success in achieving these goals with the limited funding available will depend on our ability to maximize the impact of our efforts through collaborative work.  There remains a need to coordinate between agencies and programs, and to promote collaborative efforts between and among CRTF agency scientists and externally funded partners working on similar or complimentary issues.  Research for which there is an immediate management or policy need (i.e. climate change or MPAs) should be synthesized to facilitate its accessibility to managers and policy makers.  Communication between the research and management community is critical to ensure that the information on anthropogenic effects on coral reef ecosystems is effectively incorporated into management and regulatory processes.  Also, pulling together research across Federal and State agencies will increase NOAA’s visibility as a leader in coral reef research and management.
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