



GOAL II: ASSESS & MONITOR CORAL REEF ECOSYSTEM HEALTH
Goal:

Establish a nationally coordinated, long-term monitoring program to assess the condition of U.S. coral reef ecosystems by linking new efforts to successful ongoing programs. 

Objectives:

1. Work closely with local partners and stakeholders to develop and implement a Nationally coordinated, long-term program to inventory, assess, and monitor U.S. coral reef ecosystems, 

2. Develop a web-enabled data management and distribution system for U.S. reef monitoring (and mapping) data, with user-friendly GIS-based mapping and querying capability to present complex information in usable formats to potential users, while ensuring the security of sensitive place-based biological or cultural resource data, and

3. Prepare biennial reports on the State of American Coral Reef Ecosystems.

Rationale and Plan of Action: 

Successful coral reef ecosystem conservation calls upon management actions that are responsive to changes in ambient environmental, economic, and social conditions. Achieving this requires, in part, implementation of monitoring programs capable of measuring and tracking indicators of ecosystem condition through time. While the resulting time series is critical to understanding system trends and interrelationships, well conceived integrated monitoring programs also generate data required to assess the efficacy of often controversial management actions that are common to regions throughout the US (e.g., no-take reserves, fishing gear restrictions, or habitat restoration efforts).

Authors of the US Coral Reef Task Force’s (USCRTF) March 2000 “National Action Plan to Conserve Coral Reefs” urged the establishment of a nationally coordinated, long-term monitoring program for all U.S. coral reef ecosystems. The task force considered this to be a priority action as no such coordinated monitoring program existed at the time of drafting the action plan. While a number of monitoring programs were (and still are) operated by various government, private, and academic entities at local, state, and regional levels, many of these efforts were not developed with integration in mind, and generally lacked a common design. Thus, data and derived products from these disjointed programs were difficult to compare (where appropriate), and precluded the provision of a uniform assessment of ecosystem condition across all regions of interest. Since the USCRTF established coordinated monitoring as a priority action, its numerous members have been working together to realize this goal. Continuation of this collaboration will generate information that will allow the nation’s resource managers to assess the current status and forecast future conditions in a consistent manner for all US coral reef ecosystems.

Summary of Implementation:  Objective 1

Task Force member organizations and their partners have made great progress in working together to develop and implement a nationally coordinated monitoring program. While some strides have resulted from “independent” efforts, most have been realized through partnerships. In 2002-2003, these collaborations covered a spectrum of monitoring and assessment activities, ranging from collecting large-scale remotely sensed near real-time synoptic measurements of oceanographic condition, to in situ monitoring of corals, their associated biological communities, and the surrounding water quality. In 2002-2003, over 50 unique monitoring activities were supported by USCRTF organizations (appendix 2), 37 of which received either total or partial support through NOAA’s coral reef conservation program (CRCP). Significant funding also was provided by the US Department of the Interior, the Department of Defense, US Environmental Protection Agency, and from the States, Territories, Commonwealths, and Freely Associated States. Furthermore, considerable support to monitor our nation’s coral reefs was made through contributions from NGO’s and private foundations (e.g., the Atlantic and Gulf Rapid Reef Assessment (AGRRA), Reef Environmental Education Foundation, and Reef Check Programs).

Most importantly however, is that during 2002-2003 fully 89% of all monitoring activities were accomplished through partnership, a primary objective under this goal. A good example of such collaboration is the joint mapping and monitoring activities supported US National Park Service (NPS) and NOAA throughout the US Virgin Islands. As a result of cooperatives among USCRTF member organizations, many products resulting from the above activities are beginning to stream towards a common repository where they will be coalesced into the next state of American coral reef ecosystems report. It is important to note that NOAA’s CRCP has served the interests of the USCRTF and its member organizations well in facilitating this cooperative process through the June 2002 National Coral Reef Action Strategy report, and by providing targets and guidelines for all USCRTF organizations monitoring our Nation’s coral ecosystems. For example, all programs that seek funding from the CRCP are obligated to provide resulting data and information to the Coral Reef Information System (CoRIS), a web-enabled data management and distribution system for U.S. reef mapping, monitoring, and assessment data. Furthermore, the CRCP has provided guidelines to its State, Territory, Commonwealth, and Freely Associated State partners on the general scope and parameters that should be monitored by programs it supports. During 2002-2003, this resulted in a noticeable shift in focus towards a common set of indicators. A continuation of this trend will ultimately result in a highly coordinated program of in situ coral ecosystem monitoring throughout the US and its territories.

Of the monitoring projects supported through NOAA’s CRCP during 2002-2003, 62% focused on assessing the communities of reef dwelling species (e.g., fishes, invertebrates, etc.), 11% targeted ambient oceanographic conditions (e.g., temperature, water quality, etc.), 11% targeted corals themselves, while the remainder of activities incorporated two or more targets. The geographic distribution of these monitoring efforts was skewed towards the Atlantic/Caribbean, with 57% of the monitoring activities occurring in these regions. 27% of monitoring projects were located in the Pacific basin, while the remaining 16% of monitoring activities covered all regions (percentages based on number of projects, not funding amounts). During this same period, roughly 23% of funds were used to assist USCRTF member States, Territories, Commonwealths, and Freely Associated States with their coral reef monitoring activities, with 46% of the funds distributed to partner organizations in the Atlantic and Caribbean, and 54% to partners in the Pacific. 

Data collection during 2002-2003 was generally achieved using two tactics, both of which are critical to the charge of monitoring the Nation’s coral reef and interrelated environments. The first tactic was to use satellite remote sensing technologies to estimate conditions at large spatial scales and at locations too remote to visit in a cost-effective manner. Remote sensing data was primarily used to monitor sea surface temperature, and subsequently to predict coral bleaching events on a global scale. Data collected by these technologies also are being used to develop bleaching “risk map” models that couple a range of large-scale oceanographic and environmental processes affecting coral ecosystems. Furthermore, these data were used by a variety of field-based monitoring programs to target efforts in locations likely to suffer a bleaching event. Such coordination is critical to developing a robust understanding of reef ecosystem dynamics as they transition scales of influence – from global to local.

In situ monitoring was the most common tactic used in collecting data during 2002-2003. These field-based monitoring activities came in two general forms – passive and active. Programs such as NOAA’s Coral Reef Early Warning System (CREWS) and Coral Reef Ecosystem Division (CRED) deployed and maintained passive instrument arrays in areas characterized through long-term monitoring and paleoclimatic information to measure various parameters at key coral reef areas to gain long-term temporally intensive data coverage in near real-time. However, these networks are not only a network of instrumented arrays measuring the environment, but an environmental decision support system which has data-quality control and inference (custom artificial intelligence software) systems as part of its infrastructure. These robust networks establish long-term databases upon which MPA managers can make confident decisions. Furthermore, data produced by CREWS and CRED were used to validate satellite sea surface temperature products used for the coral bleaching predictions described above. 

The overwhelming majority of activities came in the form of active field-based monitoring. CRTF member organizations and their partners had scientists in the field throughout the Nation collecting information on reef condition, associated biological communities, and water quality. Most of these activities were designed to “take the pulse” of local reef ecosystems and to relate results to ambient environmental conditions, as well as to place them in the context of relevant management practices. Exploring these relationships brings the USCRTF monitoring activities full circle by providing an explicit link to data environmental collected at larger scales. Ultimately, it is the ability to establish and describe these connections that USCRTF member organizations are striving to achieve through a nationally coordinated, long-term program to inventory, monitor, and assess U.S. coral reef ecosystems.

Summary of Implementation:  Objective 2

As information streamed in from the monitoring activities described above, much of this data was made available to managers and the general public alike through NOAA’s Coral Reef Information System (CoRIS) website (www.coris.noaa.gov). CoRIS became operational in 2002, and was designed to provide a single point of access for coral reef data and information derived from many programs and projects. While NOAA supported products are the focus of distribution, CoRIS also provides a convenient portal for discovering coral related data and information generated by the broader coral reef ecosystem research, monitoring, management, and conservation community. Since its introduction, NOAA has continued to enhance the website by working with stakeholders to refine system usability. CoRIS now provides online access to over 8,000 coral reef data products and to an extensive number of coral reef references and publications.
Summary of Implementation:  Objective 3

Members of the USCRTF joined together to prepare the first biennial report on the state of coral reef ecosystems of the United States and Pacific freely associated States, which was released in 2002. This assessment exemplifies the high level of commitment by all USCRTF member institutions to meet the goals and objectives outlined in the National Action Plan. It was authored by 38 experts and supported by 79 contributors from across the nation. The report, which can be downloaded directly from the CoRIS website, will serve as a benchmark for comparison to assessments made in future biennial reports, the second of which is due for release in early 2005. 
Highlights:  Objective 1

Coral Reef Watch, CREWS and CRED  Information Used to Target Field Monitoring Activities in the Northwestern Hawaiian Islands, and Refined to Improve Climate Data Record for Sea Surface Temperature (SST)  

During July of 2002, NOAA’s Coral Reef Watch (CRW) team members noticed a sea surface temperature (SST) anomaly building in the central North Pacific Ocean (Figure 1).  This anomaly grew as temperatures passed the threshold for corals at Midway Island on the 1st of August, and remained above the threshold for more than a month. Based on the accumulated heat stress observed, CRW issued a coral bleaching warning on August 7th. 

On September 8th the National Marine Fisheries Service’s (NMFS) Coral Reef Ecosystem Investigation Team (CREI) embarked on their 4th monitoring cruise to the Northwestern Hawaiian Islands (NWHI). The CREI is a multidisciplinary team comprised of researchers from NOAA, the Department of the Interior, The State of Hawaii, and a variety of academic institutions. Their primary objective was to inventory and monitor fish, coral, algae, and invertebrates in the remote reefs and atolls of the NWHI, including Midway. While the CRW bleaching report did not instigate the cruise, the cruise plan was altered to focus attention on shallow reef habitats based on the reports. The field work took place just two weeks after the thermal stress abated, and the NMFS scientists found evidence of extensive fresh bleaching at Midway, as well as other islands of the NWHI.

Furthermore, during 2002-2003, NOAA’s National Oceanographic Data Center (NODC), Coral Reef Watch, and the University of Miami's Rosenstiel School of Marine and Atmospheric Science released a dramatically improved climate data record for Sea Surface Temperature (SST), derived from Advanced Very High Resolution Radiometer (AVHRR) data on board NOAA polar-orbiting satellites.  These new Pathfinder SST data have a resolution of 4 km globally, and represent a significant improvement over previous operational SST products.  Improved land masking and processing systems resulted in greatly improved coastal coverage.  For example, the new 4 km dataset provides SST values for over 98% of the world's reefs, whereas previously available Pathfinder data often misidentified these coastal areas as land and provided only about 61% coverage. The new satellite SST data are of climate quality, meaning that most inconsistencies through time have been corrected or removed. For this reason, these data are particularly important for retrospective and long-term studies of SST in the marine environment. An example comparing the NOAA operational climatology at 50 km resolution with the new 4 km Pathfinder climatology is shown in Figure 2 for the area around the Florida Keys.  Note the ability of this new dataset to resolve finer-scale SST features and provide inland water and coastal temper-ature observations.

US Environmental Protection Agency (EPA), NOAA, and State of Florida Release an Ecosystem Report Card for the Florida Keys

NOAA’s Florida Keys National Marine Sanctuary (FKNMS) completed an integrated assessment of the Florida Keys coral reef ecosystem in March 2003. This report presents results from seven years of status and trends monitoring under the EPA’s Water Quality Protection Program and four years of data from the FKNMS Zone Monitoring Program. A broad range of monitoring data was drawn upon for analysis, and was made possible by extensive collaboration among many USCRTF member organizations, universities, and environmental and volunteer organizations. The assessment addressed large-scale oceanographic processes, water quality trends, coral abundance, distribution, and community structure, as well as reef fish and invertebrate abundance, distribution, and community structure. The report card not only addressed coral reef sites, but included an analysis of long-term monitoring data collected in associated seagrass habitats, among others. Much of the monitoring data was collected to assess the effects of zoning along the Florida Keys reef tract. On July 1, 1997 the Florida Keys National Marine Sanctuary (FKNMS) established 18 fully protected (“no-take”) Sanctuary Preservation Areas (SPAs) and one Ecological Reserve. Figure 3, an abundance trend analysis for the yellowtail snapper (Ocyurus chrysurus), is an example of the type of information provided in the report. Yellowtail snapper mean density was seen to be significantly higher in fully protected zones than in fished sites, and increased above the historical 1994-1997 mean range only three years after the SPA was implemented.

This document stands as a model for collaborative integrated monitoring. Results outlined in this report will be called upon for the next biennial report on the state of coral reef ecosystems of the United States and Pacific freely associated States. Please visit the FKNMS website for the full report (http://www.fknms.nos.noaa.gov/research_monitoring/welcome.html). 
NOAA’s Coral Reef Conservation Program (CRCP) Coral Reef Ecosystem Monitoring Cooperative Agreements Expand to Include Florida and the Freely Associated States in Micronesia

The CRCP’s State and Territory Coral Reef Ecosystem Monitoring Program, administered by the National Centers for Coastal and Ocean Science (NCCOS), was implemented in 2000 as part of NOAA’s response to the USCRTF call for a nationally coordinated program to monitor the condition of US coral reef ecosystems. Through this program, State, Commonwealth, Territory, and now Freely Associated State agencies are engaged in cooperative agreements with NOAA to support local and regional inventory and monitoring activities throughout the US. 

In 2002, this program expanded beyond cooperative agreements with American Samoa, the Commonwealth of the Northern Mariana Islands, Hawaii, Puerto Rico, and the US Virgin Islands to include the State of Florida and the Pacific Freely Associated States (FAS). In 2000 and 2001 these cooperative agreements were used to establish local coral reef ecosystem monitoring programs where none existed, otherwise it was used to provide resources needed to expand functioning programs.  Pursuant to a coordinated program that results in data that can be integrated into a National assessment of ecosystem condition, program managers established data targets and guidelines for a minimum suite of biotic and abiotic parameters. This was done to ensure that all USCRTF member organizations participating in the program were collecting consistent data. These key targets include: 1) Benthic Habitat  Characterizations (e.g., habitat delineations, estimates of coral cover, densities of submerged aquatic vegetation, macroalgae, and sponges, reef rugosity, coral diversity, etc.); 2) Associated biological community structure, including fish condition (e.g., abundance, density, size, diversity, disease, harvest trends, etc.) and large motile and sessile invertebrates condition (abundance, density, size, diversity, disease, harvest trends, etc.); and, 3) Water/substrate quality (e.g., temperature, nutrient enrichment, toxic chemicals, turbidity, etc.).

NOAA’s Coral Reef Conservation Program (CRCP) and its partners developed a set of program performance measures (goals) based on these targets, with the overall goal of monitoring one or more parameters for each target by fiscal year 2007. Figure 4 shows a summary of activities supported through the program for fiscal years 2000-2004. With the addition of Florida and the Pacific Freely Associated States, coupled with measured success in reaching monitoring theme targets, the program is well on its way to attaining the 2007 goal.

Highlights:  Objective 2

NOAA Unveils Comprehensive Website on Coral Reefs (CoRIS)

On September 27, 2002, NOAA unveiled its new Internet site designed as a single point of access for information on coral reefs (figure 5). The site, the Coral Reef Information System, or CoRIS, provides data and information derived from NOAA programs and projects, as well as links to Non-NOAA coral related information. The site provides access to 19,000 aerial photos, 400 preview navigational charts, tide stations, paleoclimatological studies, photo mosaics, coral reef monitoring data, bleaching reports, and other information. Before CoRIS, users faced an array of more than 50 NOAA coral reef Web sites. CoRIS, backed by powerful search engines, offers a Web-enabled, GIS-enhanced, state-of-the art information system using a single Web portal to gain easy access to NOAA’s coral reef resources. By cataloging and indexing metadata summarizing the actual data holdings, CoRIS easily guides the user to the desired data and information. CoRIS supports NOAA’s activities on the National Coral Reef Task Force, and NOAA’s implementation of the National Action Plan. The site is organized into six sections. The central section is entitled Discover NOAA's Data. Here, coral reef data can be accessed and displayed via two search engines - a textual search through metadata records, and a spatial search using an application of ArcIMS. About Coral Reefs includes four essays that discuss some of the more important aspects of coral reefs. These include the physical and biological characteristics of corals, coral reef pathologies, and human and natural hazards. Professional Exchanges presents summaries of selected topical discussions among experts that first appeared on NOAA's Coral Health and Monitoring Program (CHAMP) listserve. The Library presents a series of collections, publications, Web sites and organizations that focus on NOAA materials and activities. In addition, it provides selected materials external to NOAA. NOAA's Activities briefly describes NOAA's efforts thus far to fulfill the goals of the National Action Plan to Conserve Coral Reefs, which was issued by the U.S. Coral Reef Task Force in March 2000. Finally, the Glossary provides definitions for hundreds of terms associated with coral reef science and conservation. You can access CoRIS at: http://www.coris.noaa.gov/
Highlights:  Objective 3

NOAA and its USCRTF Partners Release First National Assessment  of US Coral Reefs: Report Highlights Key Actions and Addresses Threats

On September 26, 2002, NOAA released the first national assessment of the condition of U.S. coral reefs. The report identified the pressures that pose increasing risks to reefs, particularly in certain “hot spots” located near population centers. The report also assessed the health of reef resources, ranked threats in 13 geographic areas, and detailed ongoing mitigation efforts. Led by NOAA’s National Ocean Service, the 265page report entitled “The State of Coral Reef Ecosystems of the United States and Pacific Freely Associated States”, was developed by 38 coral reef experts and 79 expert contributors (figure 6). Prepared under the auspices of the U.S. Coral Reef Task Force, the report established a baseline that will now be used for subsequent biennial reports on the status of U.S. coral reefs.

Among the many findings, the report indicates that every U.S. reef system is suffering from both human and natural disturbances. U.S. reefs share problems with reefs globally, especially the effects of rapidly growing coastal populations. Over 10.5 million people now live in U.S. coastal areas adjacent to shallow coral reefs. Every year, 45 million people visit these areas. Overall, Florida and the U.S. Caribbean were found to be in the poorest condition, mainly because of nearby dense populations and the effects of hurricanes, disease, overfishing and a proliferation of algae. Live coral cover in the Florida Keys has declined 37 percent over the past five years. Of 31 coral reef fishery stocks in federal waters, 23 are overfished in the U.S. Caribbean. Coral disease is especially high in the Caribbean, where over 90 percent of the once abundant longspine sea urchins died in the early 1980s. Vital in keeping coral from being overgrown and killed by algae, they have since recovered to just 10 percent of their original numbers off the coasts of Florida, Puerto Rico and the U.S. Virgin Islands. In 20 years, white-band disease has killed nearly all the elkhorn and staghorn corals off the coasts of St. Croix, Puerto Rico and southeast Florida. 

The report also details coral reef conditions in the Flower Garden Banks of the Northwestern Gulf of Mexico, Nassau, the Hawaiian Archipelago, American Samoa, Guam, the Commonwealth of the Northern Mariana islands and the Pacific Freely Associated States (Republic of the Marshall Islands, the Federated States of Micronesia and the Republic of Palau). The second biennial report is currently under development, and is scheduled for release in early 2005.

Future Plans: 

To Be Developed








































