
Supporting a resilience-based management 
approach: Performance results and 
highlights for fiscal years 2021–2026

Resilience-based management (RBM) integrates changing ocean conditions into coral reef management to 
enhance the reef’s innate ability to resist and recover from disturbances and maintain vital structure and 
function to provide valuable ecosystem services.  

The 2018 Coral Reef Conservation Program strategic plan includes a RBM strategy to work with resource 
management partners in U.S. coral reef jurisdictions to implement the RBM approach. NOAA’s Coral Reef 
Conservation Program (the Coral Program) invests in supporting capacity, technical assistance, and science 
products, enabling managers to make informed decisions about the impact of changing ocean conditions on 
coral reefs in their jurisdiction. 

Since 2020, activities and products contributing to the strategy “Supporting a resilience-based management  
approach” have been tracked to document progress toward the strategy’s five objectives. Information 
was collected by Coral Program staff members who had direct knowledge of these activities and products. 
Below, each objective is presented with corresponding performance targets and results, a progress bar, and 
brief description of progress. 

Objective 1: By 2022, seven (7) of the jurisdictions and/or foreign management partners have the 
technical capacity and management support to implement resilience-based management. 

Objective 2: By 2022, seven (7) management partners are making management decisions based on coral 
reefs’ vulnerabilities to changing ocean conditions. 

Objective 3: By 2022, NOAA is collecting data and providing technical assistance to support the 
jurisdictions to integrate modeling and monitoring efforts, including status and trends, response, and 
effectiveness monitoring, and reassessments of vulnerability to changing ocean conditions.

Target met in 2021; All seven (7) coral reef jurisdictions are 
implementing projects integrating changing ocean conditions 
into coral reef management activities.

Target almost met; six (6) jurisdictions have completed 
vulnerability assessments, five are using them to make decisions 
related to coral reef resource management.

No target specified; projects are addressing stated needs in 
CNMI, Guam, and the U.S. Virgin Islands, based on information 
gathered during management priority workshops in 2019.
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Objective 4: By 2024, the top five (5) prioritized research needs, identified by management partners, are 
conducted, and results are used to inform and implement resilience-based management.

Objective 5: By 2025, seven (7) of the jurisdictions and/or foreign management partners are applying 
resilience and vulnerability information to increase resistance to disturbances and support recovery, 
integrating capacity building, monitoring, modeling, and research.

Target exceeded; projects informing RBM have been underway 
since 2019. Six (6) projects answered key research questions to 
improve the RBM approach in the Pacific coral reef jurisdictions 
and the U.S. Virgin Islands.

Target almost met; six (6) jurisdictions have developed plans using 
resilience-based principles to improve coral reef management, 
including coral restoration plans and bleaching/disturbance 
response plans, among others.

Target 
exceeded

New monitoring protocol available for carbonate budget assessments
Carbonate budget assessments are a valuable tool to determine the status of a reef’s structure and 
whether the reef is growing or eroding over time. These assessments allow us to understand reef 
resilience and whether interventions are needed. After completing methods development and comparison 
studies, NOAA scientists incorporated carbonate budget assessments into the Pacific National Coral Reef 
Monitoring Program surveys and conducted the first set of these surveys in the Hawaiian Archipelago in 
summer 2024. 

To increase field survey efficiency, NOAA scientists 
in the Pacific built off of the Indo-Pacific ReefBudget 
methodology, employing existing NOAA National 
Coral Reef Monitoring Program data streams 
(including Structure-from-Motion photogrammetry 
and fish stationary point count surveys). The end 
products, including a detailed NOAA Standard 
Operating Procedure, publicly available code for 
processing carbonate budget data, and peer-reviewed 
publication, were designed to allow other research 
and monitoring programs to adapt these techniques 
to their own data and methods.

A scientist lays out measuring tape for field data 
used in carbonate budget assessments. Credit: 
NOAA Pacific Islands Fisheries Science Center.

Read the following project highlights to see how scientists and managers are addressing priority needs in 
the Pacific and Atlantic basins for this strategy.

On-the-ground impacts

During the implementation period, significant progress toward resilience-based management was 
achieved. Coral managers progressed from integrating RBM principles in projects to developing 
multi-year management plans that prioritize actions to boost coral reef resilience to changing ocean 
conditions. The Coral Program’s technical and scientific support enables management partners to make 
better-informed conservation decisions.

https://coralreef.noaa.gov/digital-corals/projects/results?keyword=Developing+a+carbonate+budget+assessment+methodology+for+the+U.S.+Pacific+Islands&sort=a-z&page=1
https://coralreef.noaa.gov/digital-corals/projects/results?keyword=Developing+a+carbonate+budget+assessment+methodology+for+the+U.S.+Pacific+Islands&sort=a-z&page=1
https://www.exeter.ac.uk/research/projects/geography/reefbudget/
https://doi.org/10.25923/g4hg-7686
https://repository.library.noaa.gov/view/noaa/56372/noaa_56372_DS1.pdf
https://github.com/hannahbarkley/reefbudgetR
https://github.com/hannahbarkley/reefbudgetR
https://link.springer.com/article/10.1007/s00338-025-02660-7
https://doi.org/10.1007/s00338-025-02660-7


Restoration decision support tool applicable across basins
While many coral reef restoration programs prioritize 
the recovery of ecosystem functions, such as providing 
habitat for a large amount of marine organisms, 
decision-makers lack the predictive tools needed to 
forecast whether these habitats will persist under 
various future scenarios.

To address this, NOAA scientists worked on a carbonate 
budget-based modeling approach that ties species-
specific sensitivities (like thermal stress or ocean 
acidification) to site-specific conditions (like variable 
water temperature or more acidic water). They then 
applied their method to multiple reefs throughout the 
Florida Keys and U.S. Caribbean, including long-term 
monitoring sites and areas targeted for restoration. 
The research produced an online tool, the Reef Persistence Tool, which researchers around the world can 
access to evaluate the vulnerability of their reefs, and explore levels of restoration that will meaningfully 
impact persistence. The initial study and the follow up work were funded through NOAA’s offices and 
programs, but are transferable to systems around the world. 

A screenshot of the online tool developed for 
decision-makers to help determine where coral 
reefs will persist under various scenarios. 

Below are key example publications generated by Coral Program projects supporting the resilience-
based management approach during this implementation period. Our work will document the impacts of 
changing ocean conditions on reefs and provide managers with the science, tools, and technical assistance 
needed to inform their decisions.

Products

Looking ahead, the CRCP will build off the progress made during this time as we align 
our program capacity and capabilities to carry out the National Coral Reef Resilience 
Strategy with our partners.

For more information about NOAA’s Coral Reef Conservation Program, visit coralreef.
noaa.gov and coralreef.noaa.gov/digital-corals, or contact us at coralreef@noaa.gov. 

https://coralreef.noaa.gov/digital-corals/projects/results?keyword=Reef+persistence+evaluator%3A+a+decision-support+tool+for+management+interventions+to+preserve+essential+habitat
https://coralreef.noaa.gov/digital-corals/projects/results?keyword=Reef+persistence+evaluator%3A+a+decision-support+tool+for+management+interventions+to+preserve+essential+habitat
https://coral.aoml.noaa.gov/RPTool_simulation/
https://repository.library.noaa.gov/view/noaa/61257
https://www.science.org/doi/10.1126/science.adk4532
https://www.nature.com/articles/s41598-022-23394-4
https://coralreef.noaa.gov
https://coralreef.noaa.gov
http://coralreef.noaa.gov/digital-corals
https://coralreef.noaa.gov/topics/changing-ocean-conditions



