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NCCOS Annual Science Review:
Habitat Mapping Program

AGENDA
Silver Spring, MD

October 22-23, 2024

Location: Silver Spring Civic Center at Veterans Plaza
1 Veterans Place, Silver Spring, MD 20910
Spring Room

Please Note: Mobile phone devices' GPS may show the following address:
8525 Fenton Street, Silver Spring, MD 20910

Virtual link to full day (same link for Tues and Wed):
Video call link: https://meet.google.com/pop-nzia-scj
Or dial: (US) +1 901-646-1331 PIN: 109 267 630#

Objectives
1. Evaluate NCCOS’ role as a federal entity to provide applied habitat mapping and

characterization products, including the mix of projects, funding, staffing, infrastructure,
and assess the program’s ability to engage stakeholders.

2. Offer observations and make recommendations to better position NCCOS for improving
its habitat mapping and characterizations portfolio.

DAY 1 (Tuesday, October 22)
8:30 Assemble

9:00 Welcome, Introductions, Purpose, and Charge - Sean Corson, NCCOS
Director

9:10 Organizational Context, History, and Ethos - John Christensen, MSE
Division Chief

9:30 Overview of Feedback from 2019 Biogeography Review - Tim Battista,
SEA Branch Chief

9:50 Program Review Structure, Schedule, and Roles- Terry McTigue, MSE
Ecologist

10:00 Session Presentation 1 (Mapping Coordination and Spatial Prioritizations)

10:40 BREAK ~10mins

10:50 Session Presentation 2 (Remote Sensing and Signal Processing)

2

https://meet.google.com/pop-nzia-scj


11:30 Session Presentation 3 (Predictive Habitat Modeling)

12:10 - 1:30 LUNCH

1:30 Session Presentation 4 (Uncrewed Systems for Mapping)

2:10 Session Presentation 5 (Image Analysis, Artificial Intelligence, and Deep
Learning)

2:50 BREAK ~10mins

3:00 Session Presentation 6 (Data Management, Visualization and
Applications)

3:40 Question/Answer

4:00 Executive session (Panel Only)- Facilitated by Review Chair - time for
reviewers to discuss and share thoughts

5:30 Adjourn

6:00 Dinner with panel @ Copper Canyon Grill

DAY 2 (Wednesday, October 23)
8:30 Assemble

9:00 Welcome Back and Review Day 2 Agenda - Terry McTigue, MSE
Ecologist

9:15 Reflections and Outstanding Questions from Day 1- John Christensen,
MSE Division Chief

9:30 Habitat Mapping “By the Numbers”- Tim Battista,
SEA Branch Chief

10:00 Species Predictive Modeling & Climate- Matt Poti

10:20 BREAK ~10mins

10:30 Partner Attestation | Informing Decisions (Closed Session)

12:00 - 1:00 LUNCH
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1:00 Overview of report format & submission process- Margo Schulze-Haugen,
NCCOS Deputy Director

1:30 Executive session - Facilitated by Review Chair- Deliberations and Initial
Recommendation Development

3:20 BREAK ~10mins

3:30 Panel Presentation & Summary to Program Leadership- Panel Chair

4:00 Thanks and final remarks - Sean Corson, NCCOS Director

4:15 Adjourn

4:30 Panel Reception @ McGinty’s Public House

7:00 Dinner on own
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Review Information

Review Panel
Members of the review panel include technical experts in different fields, program directors, and
users of information. We have tried to balance the composition of the review panel, considering
affiliation (Federal and non-Federal), scientific expertise, and stakeholders. We do not expect
each panel member to have command over the entire spectrum of the NCCOS habitat mapping
& characterization portfolio. We will provide adequate time each day for the panel members to
discuss and deliberate on the information provided and come up with their own judgment and
conclusions.

The Review Panel consists of the following:

Chair: Brandon Krumwiede: Physical Scientist, NOAA National Ocean Service

Jason Fahy: Associate Director, Ocean Exploration Cooperative Institute

Dave Bernstein: Program Manager, NV5

Pete Esselman: Research Fishery Biologist, U.S. Geological Survey

Ashley Chappell: U.S. Committee on the Marine Transportation System

Partner Attestation
Members of the Partner Attestation include technical experts in different fields, program
directors, and users of information. We have tried to balance the composition of the Stakeholder
Panel, considering affiliation, scientific expertise, and users of information. The Partner
Attestation provides an opportunity for reviewers to ground truth information shared in sessions,
to gain additional insights from stakeholders (users group and partners), and discuss efforts to
meet stakeholder needs (i.e., coordinating with folks on the ground and making sure NOAA
made/makes informed science decisions based on what is relevant and useful to the
stakeholder.

Steering Committee
The following individuals are members of the Steering Committee for this review. As with the
Review Panel, they represent a variety of areas of expertise and affiliations within NCCOS. The
committee includes:

John Christensen, Division Chief, Marine Spatial Ecology Division, NCCOS

Tim Battista, Branch Chief, Seascape Ecology and Analytics Branch, NCCOS

Josie Galloway, Review Coordinator, Program Coordination and Communication, NCCOS
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Terry McTigue, Ecologist, Marine Spatial Ecology Division, NCCOS

Max Brown, Knauss Fellow, Program Coordination and Communication, NCCOS

Purpose of the Review
NOAA requires external, peer-reviews of its research and development programs on a periodic
basis. Such reviews can play a key role in program planning, management and oversight by
providing feedback on both program design and execution. NCCOS is further interested in
evaluation of its informational products and their delivery to users, and engagement with
stakeholders. For the habitat mapping portfolio review, we anticipate the review panel to:

1. Appraise the size and direction of the portfolio, including the mix of projects, funding,
staffing, and infrastructure.

2. Assess NCCOS’ role as a federal entity to provide applied habitat mapping and
characterization products. Are we leveraging the appropriate scope and quantity of
external capabilities to enhance and support the portfolio?

3. Evaluate NCCOS’ role in delivering relevant and usable research products, data and
information, and engaging stakeholders.

4. Offer observations and make recommendations to better position NCCOS for improving
its habitat mapping and characterizations.

Scope of Review
NCCOS will focus the 2024 Annual Science Review on the internally- and externally-funded
science activities within the habitat mapping portfolio. NCCOS has instituted a multi-faceted
approach to habitat mapping which incorporates key, inter-connected mapping activities and
product development steps. This approach positions NCCOS as a unique, experienced, and
technically advanced provider of science-based products to support resource managers and fill
information gaps within coastal and marine ecosystems. The habitat mapping portfolio
concentrates on six cutting-edge focal areas which include: 1) mapping coordination and spatial
prioritizations, 2) remote sensing and signal processing, 3) uncrewed systems for mapping, 4)
image analysis, artificial intelligence, and deep learning, 5) predictive habitat modeling, and 6)
data management, visualizations and applications. To see a full list of relevant publications from
2019-2024, see Appendix B.

Program Evaluation Criteria
NOAA, through an Administrative Order (NAO 216-115A, dated October 3, 2016, and its
previous editions), has adopted Quality, Relevance and Performance as core evaluation criteria.
The NAO also calls for a periodic evaluation of research, development and transition activities
as well as outreach efforts and stakeholder engagement. Criteria are outlined and defined in
NOAA Administrative Order 216-115B Handbook and the NOS Program Evaluation Framework.

Reviewer’s Responsibility
NCCOS will present data and information relevant to its habitat mapping and characterization
portfolio during the course of the review, primarily as lecture presentations and in the briefing
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book. Each member of the Review Panel will use that information and any ensuing discussion to
come up with independent observations, evaluation, and recommendations on different aspects
of the portfolio (reviewers are encouraged to use the attached format). We have formulated the
following questions to guide your review and to conform to the three core evaluation criteria,
previously described in the “Program Evaluation Criteria” section above. The Tabular Report
Template for Reviewers that can be used to take notes or organize recommendations can be
found in Appendix A.

Quality is a measure of soundness, accuracy, and reproducibility of a specific body of
research. It is the most widely and traditionally used criterion evaluated by peer review
committees. In general, it refers to the merits of research and development (R&D) within the
scientific community – research publications, awards, innovations, and patents – and implies
adherence to values of objectivity, fairness, and accountability. It also requires evidence of
established procedures for competitive, merit-based research funding and assuring scientific
Integrity.
Questions to consider:

1. How well are NCCOS scientists and program managers recognized as leaders in their
scientific disciplines for the quality of their contributions (e.g., authors of
peer-reviewed publications; congressional briefings; invited lectures; awards and
recognition; and national and international leadership positions in the scientific
community)?

2. How effective are NCCOS studies in developing (a) new and validated analytical methods
and technologies in wide use, and (b) advanced tools and techniques to map, validate,
deploy and distribute geospatial products (e.g., predictive models, new sensors and
acquisition vehicles, and map services)?

Relevance refers to the value and significance of the NCCOS habitat mapping portfolio to
NOAA’s mission, and the benefits of related products and services to stakeholders and broader
society. OMB refers to relevance as “impact” of a program, i.e., measurable analysis of how
NCCOS products and services accrued societal benefits, and who uses the products and how.
In essence, relevance asks, “What would not have happened if NCCOS did not exist, and how
much would society have missed?” During a review, program personnel identify public benefits
of the program, including added benefits beyond those of any similar effort that has been by
others. Benefits include increasingly more skillful and reliable program output, technology, or
methodology that satisfies legal mandates and user needs, and provides effective expert
counsel and technology transfer, as well as new options for the future.

Questions to consider:
1. How well has the portfolio supported noteworthy achievements in improving coastal and

ocean mapping?
2. How effective have NCCOS mapping products been in informing Federal guidance and

decision making?
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3. Have NCCOS tools, services, or research been effectively used by federal, local, state,
tribal, and regional governments to improve their preparedness, management and/or
response to various events and issues?

4. How effective is the NCCOS habitat mapping portfolio in assisting federal partners meet
statutory requirements (e.g., Essential Fish Habitat, Endangered Species Act, the
National Marine Sanctuaries Act, Coral Reef Conservation Act, Federal Partners’
mandates, etc.)?

Performance refers to an ability to manage in a manner that produces identifiable
results effectively (achieving desired results) and efficiently (with maximum productivity and
minimum wasted effort or money). This is evaluated by program management structures that
produce the desired results, guidance, or framework for tracking progress toward agency’s
strategic goals and objectives, flexibility to address events or changing priorities, interaction
with stakeholders, and extramural collaboration.
Questions to consider:

1. How does NCCOS assure – and does it have procedures for – funding preeminent
research and impactful science?

2. How well does NCCOS execute its research and related studies in an efficient and
effective manner given appropriated resources?

3. How effectively does NCCOS utilize collaboration and partnerships to achieve desired
outcomes?

4. How effective are NCCOS roles in working with end-users and partners to ensure that
data outputs and tools align with external priorities and applications?

Given the scope of planned presentations as well as anticipated use of the panel’s
recommendations, the “Relevance” criterion is the most important one. Prior to the review,
the reviewers may suggest additional criteria, and at the review, each reviewer will be free to
ask additional questions as appropriate.

Anticipated Review Products
Each member of the review panel will use her / his scientific expertise and professional
judgment to provide independent observations, evaluation, and recommendations on different
aspects of the NCCOS habitat mapping portfolio, including product value and utilization.

Each member of the review panel will also prepare notes on his/her observations, comments
and recommendations that, at a minimum, address the three core evaluation criteria: Quality,
Relevance, and Performance. For convenience, a tabular format is provided for recording
comments on different aspects of the review (see attached).

Panel members will present their preliminary finds to NCCOS and NOS leadership (Day 2 of the
review). Individual written reports, following the format of the 2019 Report (see attached), will be
due within 60 days after the review.While no consensus report is required, the review panel
chair may choose to summarize important or common findings from the review in a written
report (due within 60 days after the review).
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NOAA procedures allow for “evaluation ratings” with a bipolar construct for program
components, e.g., Exceeds Highest Expectations, Exceeds Expectations, etc. However, we are
not requiring the panel members to do that. Also, note that answering the question merely by
“yes” or “no” will not be sufficient in conveying your observations, assessment and
recommendations and should be avoided.

Review Report
Individual reviewer reports will be compiled in a document for use by the NCCOS director
and/or program managers. The document will be used for planning of future science and related
activities and improving the performance of current and near-term projects. Individual review
reports will not be made public, and will only be used by NCCOS as background for the final
report. Internal distribution of the individual reports will be limited.

NCCOS Overview

Overview
NCCOS sits within NOAA’s National Ocean Service. The NOS provides data, tools, and
services that support coastal economies and their contribution to the nation. The mission of
NOS is to provide science-based solutions through collaborative partnerships to address
evolving economic, environmental, and social pressures on our ocean and coasts. The National
Centers for Coastal Ocean Science (NCCOS) is the research, monitoring and assessment
organization within NOS. NCCOS delivers ecosystem science solutions: a) for the stewardship
of ocean and coastal resources; and b) to support thriving coastal communities and economies.

NCCOS was formed in 1999 as the focal point for NOAA’s coastal ocean science efforts to meet
its coastal stewardship and resource management responsibilities. The office conducts
nationwide, multidisciplinary research that integrates a broad spectrum of physical, biological,
chemical, and social sciences to inform and guide resource and community managers, while
seeking a balance among resource use, economic development, restoration, conservation, and
human health. NCCOS works closely with coastal managers and other stakeholders to
determine research needs and ensure we are delivering valuable, relevant, timely, and
actionable products and tools to inform decisions. Stakeholders are often engaged in project
planning and execution and provide guidance throughout the research process. NCCOS
science is guided by NOAA’s legislative mandates, executive orders, and NOS priorities, as well
as stakeholder engagement. By providing science products and tools, NCCOS helps
communities plan for, adapt to, and reduce risks from the multiple challenges facing coastal
communities.

Facilities
NCCOS leadership, scientists, program managers, and staff work in several facilities across the
country. They are described below.

NCCOS Headquarters Silver Spring
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Silver Spring is the location of NCCOS headquarters, the Competitive Research Program, as
well as scientific expertise in biogeography, habitat mapping, HAB forecasting and monitoring
and bioeffects of chemical contaminants.

NOAA Beaufort Laboratory
NCCOS staff in Beaufort conduct research on harmful algal blooms, habitat mapping,
aquaculture siting and impacts, ecology of marshes and coral reefs, and coastal resilience and
restoration. Facility infrastructure includes seawater/culture facilities, analytical laboratories,
scientific diving and small boats programs, and NCCOS business management functions.

Cooperative Oxford Laboratory (COL)
COL is a partnership between NOAA, the Maryland Department of Natural Resources and the
USCG Station Oxford. COL partners combine science, response, and management capabilities
to meet respective missions and collaborate to address science and management challenges.
The lab is a branch of NCCOS' Marine Spatial Ecology Division. COL scientific capabilities are
diverse and include expertise in research to enhance preparedness and recovery in the face of
coastal change, and research of novel methods to improve restoration and resilience practices.

Kasitsna Bay Laboratory
The Kasitsna Bay Laboratory has been the Alaska field station for both NCCOS and the
National Marine Fisheries Service since the late 1950s. NCCOS partners with the University of
Alaska Fairbanks on lab operations and research. The Kasitsna Bay Laboratory is a part of
NCCOS's Marine Spatial Ecology Division and conducts research on coastal impacts of climate
change, ocean acidification, harmful algal blooms, and oil spills and hosts Federal, state, tribal,
and university researchers.

Hollings Marine Laboratory (HML)
HML is a NOAA-owned facility operated by NCCOS as a fully collaborative enterprise, governed
by the five partner organizations through a Joint Project Agreement. HML partners consist of
NOAA, the National Institute of Standards and Technology, the South Carolina Department of
Natural Resources, the College of Charleston, and the Medical University of South Carolina.
Scientists from all partner institutions work side-by-side in the laboratory, taking advantage of
each other's special expertise.

The NCCOS organizational chart and additional background can be found in Appendix C.

NCCOS Priorities and Strategic Plan
NCCOS Strategic Science Priorities for 2017-2021 which partially encompasses the review
period, are outlined in the FY 2017-2021 Strategic Plan: Advancing Coastal Science and listed
below.

1. Marine Spatial Ecology
2. Stressor Impacts and Mitigation
3. Coastal Change: Vulnerability, Mitigation, and Restoration
4. Social Sciences
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Note this program review focuses on science that falls within the Marine Spatial Ecology priority,
specially under the sub-priority area of Habitat Mapping.

Relevant sections of the 2017-2021 Advancing Coastal Science relating to the Habitat Mapping
Program can be found in Appendix D.

In 2021, NCCOS released its FY 2022-2026 Strategic Plan: Science Service Coastal
Communities, which encompasses the later half of this review period and outlines the following
six science and organizational priorities:

1. Advancing Ecosystem Science for Conservation and Sustainable Use
2. Developing and Implementing Advanced Observation Technologies and

Ecological Forecasts
3. Facilitating Resilience and Adaptation to Inundation and Climate Impacts
4. Detecting, Monitoring, and Mitigating Impacts of Chemical and Biological Stressors
5. Advancing Social, Economic, and Behavioral Approaches to Coastal Stewardship
6. Investing in our People and Achieving Organizational Excellence

We also mention FY 2022-2026 Strategic Plan to provide reviewers context for the direction
NCCOS is heading. The Habitat Mapping portfolio is primarily captured under the “Advancing
Ecosystem Science for Conservation and Sustainable Use” priority, highlighted above, with
substantial contributing work from the “Developing and Implementing Advanced Observation
Technologies and Ecological Forecasts” and “Investing in our People and Achieving
Organizational Excellence” priorities, also highlighted.

Relevant sections of the FY 2020-2026 Strategic Plan relating to the Habitat Mapping Program
can be found in Appendix D.

Habitat Mapping Programmatic Plan

NCCOS Habitat Mapping Portfolio Goal
We aim to provide cutting-edge, high-quality, and relevant science-based habitat mapping
products on the geology and seafloor habitats, and associated marine life for place-based
ecosystem management so customers and partners can make smart management and
business decisions to address evolving economic, environmental, and social pressures on our
ocean and coasts.

Benthic habitat maps describe the spatial distribution and qualities of the seabed or lakebed
physical structure (e.g., reef, sand, rock) and biological cover (e.g., live coral, seagrass, algae).
NCCOS has a long history of developing benthic habitat maps using a variety of technologies,
software programs, and map making techniques. The primary uses of these habitat maps are to
inform marine management decisions, ranging from marine protected area design to offshore
energy development.
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NCCOS has instituted a multi-faceted approach to habitat mapping which incorporates key,
inter-connected mapping activities and data visualization steps. This approach positions
NCCOS as a unique, experienced, and technically advanced provider of science-based
products to connect knowledge and fill information gaps within coastal and marine ecosystems.
NCCOS concentrates on six focal areas, which enable the habitat mapping program to provide
cutting-edge planning, data collection, data processing, modeling, and visualizations to inform
coastal and marine management decision-making.

These focal areas contribute to the habitat mapping program’s approach for habitat mapping
and characterization. The Habitat Mapping and Habitat Characterization themes describe an
end-to-end (i.e., collection to data archival) lifecycle approach that NCCOS takes in addressing
coastal management needs, however each of these focal areas can also be performed
independently.

NCCOS’ diverse experience in these focal areas enables the team to focus and customize each
product specifically to partners’ and clients’ needs. Multiple focal areas can be applied to
provide an end to end solution, or specific focal areas can be executed for targeted applications.

Focal Areas

Mapping Coordination & Spatial Prioritization
The habitat mapping program has designed a participatory spatial prioritization process to
provide critical information on “where” and “why” mapping data are needed and promote
mapping coordination, planning,
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and collaboration among multiple agencies.

Remote Sensing & Signal Processing
The habitat mapping program applies advanced signal processing to remotely sensed acoustic
and optical data to provide comprehensive interpretations of bottom and water column habitats
and features.

Uncrewed Systems for Mapping (UxS)
The habitat mapping program uses airborne, surface, and underwater UxS to enhance remote
sensing for habitat mapping. UxS provide high resolution acoustic and optical imagery to
augment crewed
systems or in remote areas. Precise controls allow for long-endurance and repeatable surveys.

Image Analysis, Artificial Intelligence, & Deep Learning
The habitat mapping program is exploring further applications for machine learning in image
analysis and its potential to assist in HMT’s workflow. These automation techniques streamline
data analytics, allowing
for an increased focus on the critical steps of data interpretation and product development.

Predictive Habitat Modeling
The habitat mapping program uses predictive modeling approaches to create benthic habitat
maps. These predictive maps are quantitative and can be used to understand habitat changes
over time. This modeling framework can also be deployed in the cloud, allowing HMT to process
large datasets more efficiently.

Data Visualizations & Applications
The habitat mapping program specializes in developing visualizations and immersive spatial
data tools to support decision making, science communication and outreach.

More details on the Focal Areas within the FY 2021-2026 Habitat Mapping Team Programmatic
Plan can be found in Appendix E.

Habitat Mapping Workforce Framework
The habitat mapping program’s workforce model is based on a hybrid mix of federal employees
and contractors. This model allows The habitat mapping program to staff a permanent core
group of federal employees with a mix of contractors. Contractor personnel allows HMT to add
technical capabilities to fill needed gaps or adjust skills as necessary, and meet project staffing
requirements. However, there are negative aspects to this model as well as it has high
dependency on external or competitive “soft” funding to support the contractor workforce, which
generally lacks annual stability for multi-year forward planning. Federal positions lost to attrition
or retirement are difficult and slow to fill.

In general, the habitat mapping program’s federal employees are often: experienced project
managers and senior subject matter experts, proficient at building new partnerships, identifying
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and pursuing new sources of funding, and identifying future research efforts. The habitat
mapping program’s contractors are primarily technical and field support staff, analysts with
specialties in many technical disciplines needed to support the success of our projects.

Multi-year funding uncertainties contribute to workforce staffing challenges. Subsequently, the
habitat mapping program has limited capacity to support or engage in new projects. Most
employees are fully tasked, so the ability to add additional projects or support new program
priorities is extremely challenging and requires careful balancing. As such under current
conditions, evaluating the habitat mapping program’s carrying capacity and potential new starts
requires careful and frequent evaluation and balancing of funding needed, personnel and
project delivery commitments.

Skillset Gaps
The habitat mapping program continually explores opportunities to increase and diversify skills
and expertise amongst its staff, resulting in a more adaptable and flexible approach to the needs
of partners and projects. In an effort to discern the current level and variety of expertise and
skills within the habitat mapping program, an assessment of competencies and capabilities was
conducted in 2021 to identify and define core competencies needed to achieve HMTs objectives
(see Focal Areas) and to gauge HMT’s current level of proficiency for each competency.

Each member of the habitat mapping program conducted a self-evaluation to report their
respective proficiency levels (expert, moderate, beginner, none) for 22 detailed competencies
organized into three categories: core technical, core professional, and specialty competencies.
The three
competency categories were defined as:

Core Professional Competency
Critical area of expertise that includes "soft skills" or universal skills sets that relate to staff
members' abilities to conduct, communicate, work as a team, support continued learning, or
other functions that serve as a
cross cut of the staff members' specific area of expertise and the larger habitat mapping
mission.

Core Technical Competency
Critical area of expertise that forms a "must have" for any staff member working within the
mission space of the habitat mapping program. This covers the technical aspects of the job to
include methodologies, procedures, use of equipment, or other capabilities that form the
backbone of the HMT mission function .

Specialty Competency
Area of expertise that separates an overall average to slightly above average employee to one
that may excel in the mission area (e.g., machine learning, average staff members may have
computational skills but someone proficient in machine learning would provide higher
value in this mission area).
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The results of the self-evaluation highlighted the diverse competency skills of habitat mapping
personnel, promoting the capabilities in providing multi-faceted approaches to habitat mapping.
The results specifically identified competency gaps at expert level proficiency in “Core
Technical” and “Specialty” categories for: Data Management, Instrument Maintenance,
Database Operations, Instrument Engineering, Application Development, Spatial Statistics, and
Spatial Modeling. The Data Management category was addressed with one additional hire in
September, 2021. It is anticipated additional hires into these positions and training of these skills
will provide expertise which permutates to the project level. Application development, which
includes the design and implementation of applications and web mapping services, is currently
being provided at the Biogeography Branch level. Web mapping services and visualization were
identified as a growing technical need and capability within the habitat mapping program, and
have been partially addressed by utilizing capabilities within other parts of the Biogeography
Branch.

The habitat mapping program continues to invest in the expansion or increased utilization of
uncrewed systems and vehicle and sensor payloads, which require expertise in procuring,
testing, engineering, integration, operation, and maintenance. Furthermore, there were bi-modal
results for Project Management and Research Proposals in the “Core Professional” category,
identifying high proficiency of these two competencies, but for only a few individuals.

Service Delivery at NOAA
Service delivery lies at the heart of NOAA’s mission and is critical in all that it does. Users look
to NOAA for a range of data, information, tools and services, but sometimes find them difficult to
efficiently and effectively access and understand. Some users seek additional support to apply
NOAA’s data, information, and tools to their situation. They want answers, guidance, training,
and a helping hand. Through continuous customer engagements, NOAA personnel glean
important information about how data, products and tools are, or are not, serving specific
localities or sectors. NOAA has been transforming from a scientific and technologically
constrained set of products and services, to valuing user needs as a critical input for developing
useful, actionable information. Timely and specific user needs are essential inputs for advancing
and deploying new technologies, models, tools, and resources.

Effective implementation of service delivery requires relationships between information
producers and consumers built on mutual trust and respect. Key to developing and maintaining
these relationships is sustained engagement and collaboration that will facilitate the integration
of services into actionable information. NOAA’s existing network of line offices and affiliated
partners is a critical asset to support improved service delivery. Many of these entities already
have the desired level of trust and frequent engagement with their community members. This
new model for service delivery offers a guiding concept to transform interaction among these
groups. It documents best practices for service-oriented approaches, processes, and tools to
improve how NOAA’s products and services are developed and delivered to society.

For more information see A Model of Service Delivery for the NOAA Water Initiative.
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Review Session Summaries
Mapping Coordination and Spatial Prioritizations
Coastal and marine mapping is a logistically intensive, time consuming, and costly enterprise.
Providing accurate geospatial map products to users is one of the mapping program’s principal
objectives, but doing so depends upon having a thorough understanding of mapping
requirements and coordination among data providers and users. This session uses two projects
as case studies for mapping coordination, one to describe a spatial prioritization of shallow coral
reefs and the other to describe collaborative benthic habitat mapping in the Great Lakes. These
case studies highlight NCCOS’s expertise in identifying stakeholders and data gaps, defining
mapping requirements and priorities, selecting and operating appropriate research vessels,
platforms, and sensors, coordinating among partners and stakeholders, and generating maps
which meet client objectives in a timely manner.

Session Presenters:
● Charles Menza, Marine Biologist
● Sarah Hile, Marine Ecologist

Remote Sensing and Signal Processing
The Seascape Ecology and Analytics (SEA) Branch uses remote sensing technologies to collect
spatial data in benthic environments for mapping, modeling and monitoring marine ecosystems.
These data include acoustic sonar, lidar, multispectral satellite, aerial and underwater photo
imagery. Two case studies that demonstrate the SEA Branch’s continued progress/innovation in
acquisition and processing of remote sensing data are: 1) the use of Structure from Motion
(SfM) in Guam and Saipan, Commonwealth of the Northern Mariana Islands (CNMI) as ground
validation data across large (km) spatial scale habitat mapping study areas and 2) collaborative
efforts with NOAA Office of Coast Survey (OCS) in developing a multibeam backscatter best
practices reference manual for optimal backscatter calibration, acquisition, processing and
quality control. These case studies demonstrate new workflows used by NCCOS that generate
more accurate, efficient, and increased spatial coverage environmental data. The time saved in
delivering more reliable products to resource managers translates to better habitat conservation.

Session Presenters:
● Ed Sweeney, Marine Spatial Ecologist

Predictive Habitat Modeling
Predictive habitat modeling plays a vital role in identifying the locations of benthic taxa and
habitats within project areas, employing sophisticated mathematical models, including machine
learning, to deliver precise predictions. The Seascape Ecology and Analytics Branch (SEA)
harnesses these models to produce detailed maps that inform marine management actions,
primarily funded through reimbursable dollars and in-kind contributions from collaborative
partners. This session highlights SEA’s capabilities through two compelling case studies. The
first focuses on predicting the locations of branching corals and other morphologies using
machine learning techniques, aimed at enhancing coral restoration and shoreline protection
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efforts around Saipan, CNMI. The second case study addresses the prediction of deep-sea
coral and sponge communities within the Papahānaumokuākea Marine National Monument,
supporting its nomination as a new national marine sanctuary. Both shallow and deep marine
resources face significant threats, and the decline of these essential ecosystems diminishes
their ecological value while adversely affecting local communities dependent on recreation,
tourism, fishing, and other ocean-related activities. SEA strives to equip managers with better
information, enabling effective monitoring and management strategies to address these critical
challenges.

Session Presenters:
● Bryan Costa, Research Ecologist
● Ed Sweeney, Marine Spatial Ecologist

Uncrewed Systems for Mapping
Creating habitat maps for the next generation of ocean planning and ecosystem restoration
demands geospatial data at broader extents, finer resolution and richer detail. Achieving these
requirements is facilitated through integrating acoustical and optical sensors on uncrewed
maritime systems like autonomous surface vessels (ASVs) and autonomous underwater
vehicles (AUVs). NCCOS has rapidly adopted uncrewed maritime systems in the mapping
enterprise using a multi-modal approach including contracted data services from industry,
partnerships with academia and other government agencies and growing internal capacity in
engineering and field operations. Two case studies will highlight major efforts to transition
research and development into operational surveys. First, acoustic and optical sensors
developed for military and industry applications are showing promise to significantly increase
seabed detail and extent of coverage to characterize mesophotic and deep coral habitats.
Second, managing uncrewed systems requires close attention to maintenance, vehicle
performance, and operator proficiency to ensure readiness to meet the needs of projects and
programs. This case study will outline a new internal dashboard system for uncrewed vehicle
maintenance and budget planning, operator training, a central location of concepts of operations
and procedural documents. Collectively, these efforts are immediately achieving mapping
objectives within NCCOS applied research programs while also addressing top priorities for the
NOAA Science Strategy in Uncrewed Systems.

Session Presenters:
● Chris Taylor, Research Ecologist
● Mike Bollinger, Analyst

Image Analysis, Artificial Intelligence, and Deep Learning
The Seascape Ecology and Analytics (SEA) Branch specializes in utilizing remote sensing
technologies to collect and analyze spatial data in benthic environments. This data, gathered
through various means including acoustic sonar, lidar, multispectral satellite imagery, and aerial
and underwater photography, forms the foundation for mapping, modeling, and monitoring
marine ecosystems. A key focus of the SEA Branch is predictive habitat modeling, which plays a
vital role in identifying the locations of benthic taxa and habitats within project areas. By
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employing sophisticated mathematical models, the branch delivers precise predictions and
produces detailed maps. These outputs directly inform marine management actions, providing
crucial data for decision-making processes. A significant bottleneck between collecting data and
processing it for use in developing spatial models lies in data annotation. In the following case
studies, we explore the use of Artificial Intelligence (AI) and computer vision techniques to assist
in automating tasks related to imagery annotation. By adopting machine learning approaches,
the SEA branch can streamline tedious and time-consuming processes, significantly enhancing
the efficiency and scale of analyses.

Session Presenter:
● Jordan Pierce, Marine Data Scientist

Data Management, Visualization and Applications
Robust data management is of critical importance to project and organizational integrity. Every
data driven organization needs to prioritize and embrace investment in all aspects of the data
management life-cycle. The session highlights the suggestions made during the 2019 review,
efforts made to incorporate them, and the advancements made with respect to data
management, dissemination, and visualization. The first case study focuses on data
standardization and integration using a Structured Query Language (SQL) Server database as
an enterprise solution. Segregated management of data limits the development of a robust
dataset required for holistic analyses. Scaling up the SQL Server database to the NCCOS level
is a potential solution to our current data management approach which is focused on portfolios
instead of the organization. The second case study highlights the efforts made towards
integrating portfolio resources (including data) for better collaboration, efficiency, and visibility,
including the development of an ArcGIS Online Hub. The template can be scaled up for other
projects to streamline data dissemination and visualization. Data collection efforts by NCCOS
are going to expand in the future in terms of spatial extent, technology, and investment. An
enterprise solution is imperative if the return on investment needs to be maximized. Other focus
areas of the organization such as predictive habitat modeling and artificial intelligence also rely
on the quality of the data, making data management a foundation for all our decisions -
business and science.

Session Presenters:
● Asmita Shukla, Data Management Specialist

Species Predictive Modeling & Climate
NCCOS uses species distribution models to provide critical information about the potential
distributions of key biota and habitats in support of coastal and marine resource management.
Maps and data products from NCCOS species distribution models have been used to inform
offshore energy planning, fishery management council decisions, and National Marine
Sanctuary management, as well as to guide research and exploration. The first case study
demonstrates NCCOS collaboration with its partners to integrate seafloor mapping, collection of
ground-truthing data, and species distribution models to fill significant gaps in the understanding
of the extent of deep-sea coral and sponge habitats in the Gulf of Maine. The second case
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study highlights the incorporation of climate projections into species distribution models to make
predictions about potential shifts in marine bird distributions in the U.S. Atlantic. The integration
of seafloor mapping, climate change information, and species distribution modeling will enable
the Seascape Ecology and Analytics Branch to strengthen its ability to provide relevant
information to resource managers.

Session Presenters:
● Matt Poti, Marine Biologist

Slides for each of the session presentations and additional supplemental information can be
found in Appendix F.
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APPENDIX A: Tabular Report Template for Reviewers

Each member of the review panel will use her / his scientific expertise and professional
judgment to provide independent observations, evaluation, and recommendations on different
aspects of the NCCOS habitat mapping and characterization portfolio, including product value
and utilization. Each member of the Review Panel will also prepare notes on his/her
observations, comments and recommendations that, at a minimum, address the three core
evaluation criteria: Quality, Relevance, and Performance. For convenience, a tabular format is
provided for recording comments on different aspects of the review.

A link to the Tabular Report Template for Reviewers can be found in at this link.
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Press Releases

11/2/2023 Kraken Receives Synthetic Aperture Sonar Order from HII

12/05/2023. NOAA, RTSys & Arctic Rays Partner for Underwater Research Vehicle - Ocean
Science & Technology
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08/12/2024 NOAA Puts Voyis Sensors to Work for Mesophotic and Deep Benthic Community
Restoration

09/09/2024 HII Delivers Advanced REMUS 620 UUVs to NOAA Less than 24 Months after
Unveiling

NCCOS News Items

02/04/2019 NCCOS Tests Drones to Map Coastline and Nearshore Waters

02/12/2019 Drone Mapping Team Receives Inaugural NCCOS Innovation Incentive Award

05/14/2019 Artificial Reefs May Help Tropical Fish Expand Geographic Range (video) - NCCOS
Coastal Science Website

05/14/2019 NOAA, Partners Map Lakebed in Michigan's Thunder Bay National Marine
Sanctuary - NCCOS Coastal Science Website

06/05/2019 NCCOS, Partners Publish Ecological Assessment of Wisconsin – Lake Michigan

07/15/2019 NCCOS Research Contributes to Third NOAA Emerging Technologies Workshop

08/05/2019 Coral Reef Expedition Marks Fifteen Years of Discovery in Caribbean - NCCOS
Coastal Science Website

08/13/2019 Researchers Explore Gulf of Mexico's Moving 'Phantom' Bottom - NCCOS Coastal
Science Website

10/03/2019 NCCOS, Partners Survey Thunder Bay National Marine Sanctuary Lakebed

10/04/2019 Scientists Characterize Seafloor for Proposed New York Offshore Wind Energy
Project

11/22/2019 Underwater Robots Help Scientists Understand How Fish Use Shipwrecks for
Habitat

12/03/2019 Researchers Study Ecological Role of North Carolina Shipwrecks and Reefs (video)

01/15/2020 Spatial Analysis Completed to Prioritize U.S. Caribbean Mapping and Exploration

01/30/2020 Guidelines Published for Mapping Nearshore Coastal Seafloor Using Aerial Drones

04/07/2020 NCCOS Science Supports Creation of New Maps for Allen Coral Atlas
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04/30/2020 NOAA, BOEM Develop New Tool to Reduce Dredging Impacts to Essential Fish
Habitat

05/11/2020 NOAA Study Finds Artificial Reefs Enhance Fish Communities, Solutions are
Location-specific

08/05/2020 Scientists, Managers Identify Mapping Priorities for Lake Huron's Thunder Bay
National Marine Sanctuary

08/25/2020 Study: Fish Biodiversity in a Caribbean Mangrove Bay 30-50% Lower than 25 Years
Ago - NCCOS Coastal Science Website

09/02/2020 Explore North Carolina’s Shipwrecks, Marine Life Virtually with 'Living Shipwrecks
3D'

09/03/2020 Research Suggests Predators Prefer Artificial over Natural Reefs, Influence
Community Structure of Such Habitat - NCCOS Coastal Science Website

10/01/2020 Seafloor Mapping Mission Supports Better Characterization of Florida Keys Coral
Ecosystem

10/20/2020 Visitation Patterns Measured at Gray’s Reef National Marine Sanctuary - NCCOS
Coastal Science Website

11/14/2020 Drone Workshop Grows Partnerships in U.S. Southeast and U.S. Caribbean

12/07/2020 Visually Exploring the Deep Sea Using Free and Open Source Software

01/13/2021 Study Demonstrates Benefits of Joint Archeological and Ecological Shipwreck
Exploration

01/30/2022 Researchers Develop Drone-based System to Detect Marine Debris, Expedite
Clean Up (Video) - NCCOS Coastal Science Website

02/10/2021 Climate Change Alters Timing of Fish Larvae Entering North Carolina Estuaries -
NCCOS Coastal Science Website

03/10/2021 NCCOS Releases Priorities for U.S. Caribbean Seafloor Mapping and Exploration

03/15/2021 NOAA Continues to Survey Essential Fish Habitat in Florida Keys National Marine
Sanctuary

03/26/2021 Study Illuminates Patterns in Atlantic Deep-water Grouper Hotspots - NCCOS
Coastal Science Website
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05/19/2021 StoryMap Highlights Boat Visitations at Gray’s Reef National Marine Sanctuary -
NCCOS Coastal Science Website

07/06/2021 NCCOS Science Supports Designation of New Marine Sanctuary in Lake Michigan
(Video)

12/06/2021 Machine Learning Collaboration Yields New Methods to Measure Shoreline Marine
Debris - NCCOS Coastal Science Website

03/09/2022 NCCOS Research Supports Olympic Coast National Marine Sanctuary Condition
Report

03/21/2022 Artificial Reef Design and Siting in US Missing Ecological Principles - NCCOS
Coastal Science Website

05/11/2022 Valor in the Atlantic 2022: Diving into North Carolina’s Maritime History - NCCOS
Coastal Science Website

05/31/2022 Scientific Cruises Set Sail to Help Restore Open Ocean Communities - NCCOS
Coastal Science Website

09/15/2022 Study Calculates Area Covered by Natural vs Artificial Reefs in Southeast US

11/09/2022 New Report Presents Agency Priorities for Mapping South Florida’s Coral Reef
Ecosystems

01/19/2023 NCCOS Scientists Lead DWH Adaptive Management Workshops

02/27/2023 Report Details Agency Priorities for Mapping Coral Reef Ecosystems in U.S.
Caribbean

05/17/2023 Autonomous Underwater Vehicle Collects Imagery to Evaluate Coral Restoration
Effort - NCCOS Coastal Science Website

06/26/2023 Study Aims to Identify Which Artificial Oyster Reefs Fish Prefer - NCCOS Coastal
Science Website

10/10/2023 Design, Distribution of Artificial Reef Structures Affect Fish Abundance (Video) -
NCCOS Coastal Science Website

11/01/2023 New Research Explores Risk of Ciguatera Fish Poisoning on Artificial Structures -
NCCOS Coastal Science Website
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12/19/2023 Scientists Study Shipwrecks to Understand Underwater Ecology - NCCOS Coastal
Science Website

01/18/2024 First Calculation of Artificial Reef Area in U.S. Ocean Published (Video) - NCCOS
Coastal Science Website

03/20/2024 Deepwater Horizon 2023 Gulf of Mexico Deep Sea Expedition Season, By the
Numbers

04/16/2024 Help Scientists Restore Gulf of Mexico Habitats with Click-a-Coral

05/31/2024 Story Map on Florida Deep Water Mapping Highlights NCCOS Spatial Prioritization
Tool

06/05/2024 Scientists Test Improved Laser Scanning and Imaging Capabilities for Mapping
Mesophotic Coral Communities

08/06/2024 Enhancing Shallow Coral Reef Management: A Unified Review of Data Needs -
NCCOS Coastal Science Website
08/13/2024 NCCOS, Partners Assess State of Deep-sea Habitats in Gulf of Mexico

8/19/2024 Twenty Years of U.S. Caribbean Seafloor Mapping Aboard NOAA Ship Nancy Foster
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APPENDIX C: NCCOS Formation

Background
The National Oceanic and Atmospheric Administration (NOAA) formed the National Centers for
Coastal Ocean Science (NCCOS) in 1999 as the focal point for NOAA’s coastal ocean science
efforts. We help NOAA meet its coastal stewardship and management responsibilities, and
provide coastal managers with the scientific information necessary to decide how best to protect
environmental resources and public health, preserve valued habitats, and improve the way
communities interact with coastal ecosystems. NCCOS has six strategic priorities, developed
through a comprehensive stakeholder engagement process. These priorities guide NCCOS’
science and competitive research investments and provide the information necessary to
address complex coastal challenges.

Organizational Chart
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APPENDIX D: NCCOS Strategic Plans

The full PDF document for the FY 2017-2021 Strategic Plan: Advancing Coastal Science can be
found at this link. For reviewers’ convenience we have included relevant sections below.

Marine Spatial Ecology (MSE)
Coastal communities need to balance the inherent trade-offs between resource use and
conservation. Managers need comprehensive information to evaluate the benefits and
consequences of actions on both the ecosystem and the community. Marine Spatial Ecology
(MSE) integrates a broad spectrum of physical, biological, and social sciences, to inform coastal
and marine decision making. Communities, state and federal stewards, and industries such as
aquaculture, offshore energy, and tourism use MSE to make decisions so that the economy can
thrive and residents and visitors can enjoy our Nation’s natural heritage, now and for
generations to come.

NCCOS has long been a leader in the MSE community, providing a three-decade foundation of
reliable and objective ecological and socioeconomic information. NCCOS scientists will continue
to provide integrated biogeographic, ecological and social assessments – alongside mapping
and monitoring products and services – to provide an end-to-end MSE enterprise in support of
customers in the coastal and ocean management community. These unique capabilities are
used by federal, state, and local decision makers to ensure that special places are valued,
protected, and preserved, and to assist in growing the economies that are dependent on our
Nation’s maritime resources.

Consistent with NOAA’s role as a public information agency, NCCOS includes stakeholder
involvement as a standard in developing MSE products for decision makers. NCCOS focuses its
MSE activities primarily where there is a clearly articulated management objective and
user-defined application. NCCOS has identified four distinct MSE sub-priorities.

Ecological and Biogeographic Assessments
Stewardship of our Nation’s coastal and marine resources is one of the primary purposes of the
National Ocean Service, and NCCOS’s nationally-recognized ecological and biogeographic
assessments are critical to achieving that mission. Biogeographic assessments examine spatial
and temporal distributions of organisms, habitats, and the historical and biological factors that
produced them. Ecological assessments are more broad-based activities and range from
defining the characteristics and status of ecosystem components that provide baseline
conditions to detecting change in those conditions over time.

The Departments of Defense, Energy, the Interior, and state coastal zone programs and other
federal, state, local, academic, not-for profit, and industry customers use our ecological and
biogeographic assessments to meet their missions. Our customers use these assessments in
various ways, such as to design and define the efficacy of marine protected areas which protect
cultural or natural resources; preserve future recreational and commercial fisheries through
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identification of habitats used by fish; quantify and map social values and ecosystem services;
and to implement sound national energy policy.

Habitat Mapping
Coastal resource managers and many coastal and offshore industries like energy and shipping
need high-quality and reliable map products to make smart management and business
decisions. Understanding coastal, pelagic, and benthic habitats can allow industry, regulators
and special interest groups to come together to make more comprehensive planning decisions
regarding, for example, the siting of offshore energy facilities or navigation routes for ships that
are safer for whales, and beneficial to coastal tourism.

Federal agencies need NCCOS’s habitat mapping products for management of living marine
resources, monitoring and assessing conditions from the shore to the seabed over the short and
long-term, and assessing the effectiveness of federal or state management actions. NCCOS’s
efforts to map coastal, pelagic, and benthic habitats also supports technology development, as
we work with private industry and academia push the boundaries of time-sensitive, efficient and
integrated data collection and visualization.

Regional Ecosystem Science
Oceans, rivers, coastal features, and the species that inhabit them do not limit themselves to the
political boundaries of cities, states or their elected officials or career resource managers.
Management of these resources therefore benefits from scientific study at a regional scale.

Managers use NCCOS data, tools, and predictive models to evaluate alternative management
strategies with emphasis on regional scale ecosystem processes that support ecosystem-based
management. The public and/or key stakeholder groups must also be engaged in understanding
and accepting the regional ecosystem science that underlies the management options and
decisions if they are to give the support needed for difficult and fiscally challenging management
decisions. Regional governance bodies value the broader ecosystem science approach NCCOS
provides, as their management issues remain complex, crossing scientific disciplines as well as
geopolitical borders.

Coastal Aquaculture Siting and Sustainability
Over 90% of seafood consumed in the United States is imported, resulting in a $12 billion trade
deficit, food insecurity, and missed economic opportunities. For many coastal communities,
aquaculture promises economic development, revitalization of working waterfronts, and a more
resilient coastal landscape. With an immense exclusive economic zone, U.S. coastal resources
are vast and capable of providing environmentally sustainable seafood to meet growing U.S.
and global demand.

Coastal managers, planners, and the aquaculture industry need NCCOS’s innovative science.
Predictive models, datasets, maps, tools, and targeted research are defining and informing
sustainable aquaculture development along every coastline of the Nation. NOAA, the
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aquaculture industry, and coastal communities are working together to maintain healthy resilient
coastal ecosystems to cultivate a sustainable aquaculture economy.

The full PDF document for the FY 2022-2026 Strategic Plan: Science Service Coastal
Communities can be found at this link. For reviewers’ convenience we have included relevant
sections below.

Advancing Ecosystem Science for Conservation and Sustainable Use
NCCOS is a nationally recognized leader in conducting management-driven ecosystem science
in the nation’s oceans, coasts, and Great Lakes, including coral reefs, estuaries, National
Marine Sanctuaries, and National Estuarine Research Reserves. Ecosystem science is the
study of interrelationships among living organisms, physical features, biogeochemical
processes, natural phenomena, and human activities. Ecosystem-based management
approaches are required to link natural and social-economic systems to support resource
management. NCCOS will continue to advance ecosystem science by using innovative
technologies and ecological modeling to develop products that support coastal managers.

The Ecosystem Science priority is broad due to the complex nature and geographic extent of
coastal ecosystems and the myriad dynamic natural resource conservation issues. As a result,
NCCOS has developed four sub-priority focal areas of importance to managers. These are:

● Marine Spatial Planning (MSP),
● Habitat Mapping,
● Biogeographic/Ecological Assessments and Research, and
● Monitoring and Research in Coral Reef Ecosystems.

Coral ecosystems are called out given NCCOS’s investments in corals and NCCOS’s significant
role in executing research supported by NOAA’s Coral Reef Conservation (CRCP) and Deep
Sea Coral Research and Technology Programs.

MSP is a process of analyzing and allocating the spatial and temporal distribution of human
activities to balance ecological, economic, and social objectives for specific locations. The other
three sub-priorities, and other parts of the NCCOS science portfolio, support the tenets of MSP
and many other key aspects that inform ecosystem-based management. NCCOS’s habitat
mapping uses a suite of remote sensing technologies to acquire acoustic and optical data to
develop digital species distributions and habitat maps. In addition, various technologies are
used to assess and map ecosystem conditions, such as impacts of coastal pollution and
location of marine debris. Defining the conditions of coastal environments and locations of
human use activities, enables ocean industries (e.g., aquaculture, wind energy), regulators, and
conservation planners to come together using common and authoritative data and information to
make comprehensive MSP decisions.

Biogeographic assessments and research examine the spatial and temporal distributions of
organisms, habitats, and the historical and biological factors that produce ecological patterns.
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Ecological assessments and research are more broad-based activities and range from defining
the status of ecosystem components to determine baseline conditions to detecting change in
those conditions over time. NCCOS’s ecosystem science portfolio includes defining boundaries
and evaluating the efficacy of marine protected areas (MPAs) (e.g., NOAA National Marine
Sanctuaries) based on species home ranges and habitat use patterns (e.g., animal acoustic
telemetry) and ecological connectivity research (e.g., larval transport and post-recruitment
spillover, and marine mammal health assessments).

NCCOS is a major contributor to NOAA’s CRCP’s portfolio, serving the science needs of U.S.
states and territories with corals. We conduct a suite of natural and social science
investigations, including determining the impact of pollution and diseases on coral reef
ecosystems, restoration science, and increasing our overall understanding of reef ecology.
NCCOS continues to lead components of CRCP’s National Coral Reef Monitoring Program,
including monitoring of reef fishes, habitats, and understanding people’s perceptions and uses
of coral ecosystems. NCCOS is an active partner with the Deep Sea Coral Research and
Technology Program through our scientific leadership of regional initiatives, participation in field
expeditions, contributions to research projects, and work in our laboratories to understand the
biology and ecology of deep sea corals and their vulnerability to environmental stressors.

Given NCCOS’s role to support the science needs of NOS, over the next five years, our
research portfolio will include MPA assessments, coastal community and habitat vulnerability
assessments, understanding habitat and ecosystem connectivity, mesophotic and deep coral
research, predicting climate-related changes in species distributions and connectivity, and
conducting science to support coastal resiliency and habitat restoration.

Habitat mapping products will continue to advance the use of machine learning techniques and
artificial intelligence to increase the accuracy and efficiency in producing habitat maps. Many
aspects of biogeographic and ecological assessments, research, and monitoring will continue to
evolve, including advanced ecosystem models to forecast potential results of alternative
management decisions. We will use new technologies for data collection to define the status
and trends in conditions of coastal ecosystems. This will result in “big data” and analytics (e.g.,
imagery) requiring increased investments in data management. NCCOS will enhance our
remote sensing capabilities through use of uncrewed systems (e.g., satellites, gliders, and
drones) to monitor pelagic and benthic environments and evaluate habitat restoration activities.
As part of NOAA’s Natural Resource Damage Assessment (NRDA) response to the Deepwater
Horizon oil spill, NCCOS has a significant role to map and restore mesophotic and deep benthic
communities and support other science and restoration efforts associated with NRDA
investigations.

Developing and Implementing Advanced Observation Technologies and Ecological
Forecasts
Harmful algal blooms (HABs), hypoxia, and pathogens have major impacts on coastal and
Great Lakes ecosystems and communities, and pose risks to economies, public health, and
coastal resources, including protected wildlife. Climate change (e.g., sea level rise, warming
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oceans, extreme temperatures, changing precipitation patterns), coastal development and other
environmental stressors, such as chemical contaminants, ocean acidification, and hypoxia, also
drive coastal habitat and ecosystem changes that impact coastal communities. The delivery of
timely, relevant, and actionable information and forecasts, allows coastal resource managers,
public health officers, emergency officials, and the public to mitigate impacts to coastal
ecosystems and communities.

Ecological forecasting is an interdisciplinary science capability that relies on observation
technologies, the data they provide, and models to make predictions about ecological processes
(i.e., the interrelationships among living organisms, physical features, biochemical processes,
environmental drivers, natural phenomena, and human activities) and their impacts on people,
economies, and communities. NCCOS is a leader in developing and providing ecological
forecast products for HABs, hypoxia, pathogens, and coastal habitats to federal, state, tribal,
local, and territorial authorities, as well as to the public, so that they can make decisions that
protect and support thriving coastal economies, communities, and ecosystems.
For FY22–FY26, NCCOS will strengthen its capability to predict where, when,
magnitude/severity, and socioeconomic impacts of HABs, hypoxia, pathogens, and coastal
habitat changes (which also determine the abundance and distribution of species) on coastal
ecosystems, communities, and economies by investing in:

● Developing and using models that integrate a more diverse set of data (e.g., biological,
physical, chemical, environmental, socioeconomic, spatial, temporal, etc.);

● Using advanced observation platforms such as satellites, uncrewed systems, and
field-portable devices;

● Developing and deploying more capable and cost-effective passive and active sensors
that deliver real-time data at finer spatial and temporal resolutions;

● Reducing the time between data collection and processing to make data available for
use in early warning systems and forecasts;

● Increasing the accuracy and extending the time period covered by forecasts;
● Expanding forecasting and observing capabilities to serve new regions and addressing

emerging ecological concerns; and
● Integrating models (e.g., HAB, ocean acidification, hypoxia, pathogen, climate,

biogeochemical, habitat, and socioeconomic models) that individually capture
sub-components of coastal ecosystems and communities, but once linked and working
together will deliver more comprehensive, powerful, and useful ecological forecasts.

Investing in our People and Achieving Organizational Excellence
Our commitment to our people and organizational excellence (i.e., standards, procedures, and
practices for ensuring the effective use and management of our resources and assets and the
motivation of staff to exceed expectations) ensures the successful delivery of scientific products
and services of the highest quality. NCCOS applies innovative approaches to both research and
science support functions and our staff, because their in-depth expertise and willingness to
collaborate and contribute are sought after by a broad range of stakeholders and partners.
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Our response to current and future environmental challenges, and our goal of supporting
NOAA’s mission and the U.S. economy, require strategic investments in our scientific portfolio in
a holistic and systemic manner and the implementation of innovative recruitment strategies to
meet diversity goals. With our commitment to training staff and modernizing our facilities and
information technology (IT) infrastructure, we will ensure that we have staff, facilities (including
research equipment), and an IT infrastructure with capabilities that will allow us to adapt and
excel in meeting existing and emerging research and operational challenges. In the next five
years, NCCOS will use its newly developed Strategic Workforce Plan to recruit and retain a
workforce that reflects America’s diverse population and cultivate an innovative culture in both
the scientific and operational/business sides of NCCOS.

Resources include, but are not limited to, people, funding, facilities, and time. We will align and
manage our resources with our scientific priorities through improved communication and a
programmatic approach to funding research activities that are aligned with the NCCOS Strategic
Plan. Investments in laboratories and facilities will be guided by a new Facilities Assessment
Plan, and we will operate and manage our facilities as scientific assets in cooperation with
co-located federal, state, and university partners. Safety, environmental stewardship, and
security will be hallmarks of our facility operations.

We will expand our partnerships and strengthen our stakeholder engagement activities to
improve our scientific capabilities and ensure that we are meeting the needs of coastal decision
makers and the public. Increasing the diversity of the federal NCCOS workforce has begun with
early career researchers through Special Hiring Authorities in the STEM disciplines. We will
increase our ability to quickly and effectively respond to changing and emerging coastal
environmental challenges by improving our business practices, in areas such as optimizing
agreements with coastal managers and the extramural scientific research community, and by
increasing resource sharing. NCCOS scientists and staff will provide support, guidance, and
expertise to achieve cooperation and collaboration on scientific research with our partners.

NCCOS is committed to communicating our science activities, findings, and products to the
public, stakeholders, partners, NOAA leadership, and Congress. We will apply our expertise to
inform coastal planning and management, federal policy and legislation, the scientific
community, and the public (through social and traditional media). A cohesive communication
effort is critical to develop consistent communication and outreach products for social and
traditional media, web, internal and external information sharing as well as gathering input from
public, stakeholders and partners to identify gaps in our efforts, identify opportunities, and
ensure alignment with their ongoing or changing needs.

Internal And External Science: A Dual Model For Science Delivery
NCCOS uses a dual model for science delivery to coastal managers. Substantive internal
science capacity is complemented by competitive external funding programs that use the
expertise of scientists from across the country, including NCCOS scientists. NCCOS has over
200 active projects involving hundreds of internal and external scientists who actively engage
with stakeholders to provide actionable coastal science products. While operated separately to
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maintain the competitiveness of external programs, these projects allow NCCOS science to
cover a diverse portfolio in communities across every coastal state and territory. For example,
NCCOS maintains a suite of capabilities that are available to assist state, local, and other
partners in responding to harmful algal bloom events. These capabilities include direct funding
support through the Event Response program, bloom forecast products, and analytical toxin
detection services.
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APPENDIX E: FY 2021-2026 Habitat Mapping Team Programmatic Plan

The full PDF document for the FY 2021-2026 Habitat Mapping Team Programmatic Plan can be
found at this link.
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APPENDIX F: Review Session Presentations

The following slides include all presentations for the review, including the sessions and
supplemental information.
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