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NOAA Response to NOAA Science Advisory Board NCEP Ocean Modeling Review
Panel

The July 30, 2004 report of the National Oceanic and Atmospheric Administration
Science Advisory Board evaluation of Ocean Modeling at the National Centers for
Environmental Prediction contains three major recommendations. The overarching
recommendation points to a central role for NCEP in the ongoing effort by NOAA
to advance ocean observations and their use in more sophisticated data assimilation
and related numerical prediction models. This response is intended to lay out the
general new and coordinated thrust that cuts across all of NOAA and reaches out to
growing and diverse groups of users. Although some overarching principles are
addressed herein and details are provided, where appropriate, the complete action list will
be developed through NOAA’s Environmental Modeling Program Plan. This plan will
be updated every year and provided to the SAB for review and comment.

NOAA/NCEP is developing plans and taking a central role to develop a national
backbone capability for ocean and coastal ocean and Great Lakes modeling as part of an
integrated operational Earth System Model supporting the Nation’s weather, climate,
hydrological, ocean and ecological forecasting needs. The national backbone will consist
of generalized global and regional environmental models. It will integrate appropriate
existing and planned land, atmosphere, ocean and cryospheric data assimilation and
prediction models into the NCEP operational environment and, by making output readily
available to all users, serve as the foundation for operational environmental prediction for
a diverse array of customers and partners. The goal is to leverage NCEP-produced
generalized environmental predictions to drive or link to specialized models and
applications to meet specific local or agency requirements. This will allow customers
and partners to develop complementary models to meet specialized local, regional and
mission needs. This strategy will require initiatives in each of the three areas noted in the
summary recommendations of the Ocean Modeling Review Panel. Specifically, NOAA
will:

- Migrate all appropriate NOAA ocean, coastal ocean and Great Lakes models
into the NCEP operational environment

- Develop external partnerships with appropriate federal, regional, academic
and private sector modeling organizations

- Develop required business strategies and policies

The specific response to each of the three summary SAB recommendations follows:

Major Recommendation #1: Integrate Ocean Modeling — Ocean, coastal ocean
and Great Lakes modeling must be fully integrated into operational weather, climate,
hydrologic and earth system forecasts.

Response #1: NOAA is developing the internal NOAA partnerships to fully integrate
appropriate operational ocean, coastal ocean and Great Lakes modeling capabilities into
an operational Earth System Modeling System to provide the foundation for climate,




weather, hydrologic and ecological forecasts. NCEP will provide a comprehensive
operational national backbone ocean and coastal ocean modeling capability across time-
scales of a few hours to a year or more.

NOAA will integrate appropriate ocean, coastal ocean, estuarine and Great Lakes
models, including NOS Regional operational models, into NCEP’s operational modeling
system. This integration will include existing and planned models. The driving principle
will be to create an Earth System suite of models linked and coupled in a geophysically
correct and consistent way to provide the most accurate simulations and forecasts for all
appropriate physical processes affecting the production of NOAA’s required
environmental information. Modeling will be accomplished in an Earth System
Modeling Framework, which standardizes computing architectures, formats and
standards to minimize sustainment and tech infusion costs over the life cycle of the
operational models. The modeling architecture will consist of models run centrally and
regionally/locally, as mission needs and business efficiencies dictate. The envisioned
modeling suite will include:

e Data assimilation schemes, which exploit National Water Level Observational
Network (NWLON), NDBC buoys, C-MAN stations and other appropriate ocean,
coastal and estuarine observations.

e Fully coupled components of atmosphere, ocean, coastal and land elements.

e Models of coastal watersheds (from heads of rivers to coastal zone)
appropriately coupled to atmospheric models.

Hydrological models coupled to atmosphere and land models.

¢ Mesoscale-admitting resolution models.

e Appropriately nested, regional coupled ocean-atmosphere forecast models,
including coastal ocean, estuary and Great Lakes models, storm surge, tides and
wave models, and appropriate ocean hazards trajectory models.

e Models run in deterministic and probabilistic (ensemble) mode

Major Recommendation #2: Partnerships — Develop internal and external partners
committed towards implementing two-way, interactively coupled ocean-coastal-
atmosphere models for operational forecasting.

Response #2: NOAA will develop and rely on internal and external partnerships
committed to making the United States the world leader in operational ocean, coastal
ocean, and estuarine modeling. Given the growing spectrum and scientific complexity
of: ocean, coastal ocean and estuarine models, their coupling with atmospheric
components, and the nesting necessary to achieve fine resolutions where needed to meet
mission requirements, we believe no one agency or organization, including NOAA, has
the resources to accomplish such a challenging task on its own. NCEP will reach out
across NOAA, the Federal Government, Academia, and Non-governmental
Organizations, including the Private Sector, to entrain the necessary scientific and




technical expertise to develop and sustain world-class operational ocean, coastal ocean
and estuarine models.

Internal partnerships will span all NOAA line offices and include expertise in
observations, data assimilation, dynamical and statistical prediction, and specialized
applications. External partnerships will include federal, academic, NGOs and private
sectors, and will span research, development and operational communities. Specifically,
NOAA will establish partnerships with the United States Navy, the National Science
Foundation, NASA, US Environmental Protection Agency, and the broader academic
community, and will leverage the growing Integrated Ocean Observing System (I0OS)
partnership programs, as appropriate. These partnerships will span research and
development and transition to operations, as well as the operational component.
Envisioned partners will include:

¢ Internal NOAA Line Offices: to improve Ocean prediction links to:

o NOAA research (PMEL, AOML, GLERL, GFDL);

o NOS model development activities (NCCOS, CSDL, CO-OPS, CSC)
focused on ports and other fine-scale coastal mission requirements;

o Coastal modeling applications (e.g., storm surge) in MDL, FSL, and other
NOAA labs;

o HL hydrological modeling for coastal watersheds;

o Joint OAR, NOS and NMFS developmental activities laying the
foundation for ecological forecasting for oceans, coastal oceans and
estuaries.

e US Navy and NASA: ajoint ocean and coastal management and
communications program to generate information products relevant to national,
regional, state and local needs. The goal is to expeditiously develop necessary
operational global ocean and coastal ocean modeling capability.

e T0OS partners, including Ocean.US and Regional Associations: a distributed
modeling arrangement is envisioned in which NOAA provides backbone
operational models and information which are integrated into regional concepts of
operation to meet local needs outside NOAA’s mission.

¢ Oceanographic research and academic communities: to assist in the
development of operational ocean, coastal ocean, and estuarine data assimilation
and forecasting models.

e Non-Governmental Organizations, including the Private Sector: to assist in
the development of operational ocean, coastal ocean, and estuarine data
assimilation and forecasting models, as appropriate, and to facilitate links to users
of ocean services and products.



Major Recommendation #3: Strategy — Lead the development of a comprehensive
strategy with the ocean community.

Response #3: NOAA will develop a comprehensive National strategy for operational
ocean, coastal ocean and estuarine modeling through the internal and external
partnerships developed in response to recommendation 2. The Nation needs a
comprehensive National ocean modeling strategy to organize and synchronize a diverse
array of modeling activities to ensure the United States is the world leader in ocean,
coastal ocean, and estuarine modeling. The impact of the environment in these regions
on public safety and health, National security, and the US economy is well documented.
Unnecessary duplication and competition between various sectors is hindering rapid
advancement of science to create great benefit for society. Through NCEP, NOAA is
well positioned to organize a National strategy to synchronize and align developmental
and operational activities of NOAA and partners to meet critical national needs for
improved ocean, coastal ocean and estuarine models.

The envisioned strategy is intended to be a National ocean model strategy and to
address roles and responsibilities, research through operational implementation, as well
as the supporting infrastructure. A national steering committee will be required to
provide the necessary scientific and technical direction. The strategy’s foundation will be
based on NOAA’s existing operational backbone capability, which ingests, processes,
and predicts atmospheric and ocean elements. This operational backbone should be used
by regional entities, such as IOOS Regional Associations, to provide complementary
information to meet local needs (beyond the scope of NOAA’s mission) in a
collaborative centralized-distributed operational framework. As part of the national
strategy, NCEP will explore a collaborative centralized-distributed operational

- partnership with appropriate regional entities.

A partnership strategy is also envisioned for all phases of a model’s development life
cycle — from research to operations. A developmental partnership similar to that in place
for the Weather Research and Forecast (WRF) Model, in which DoD, FAA, NSF, and
NOAA are collaborating to develop the next-generation operational fine-scale weather
forecast model, will be attempted. It is envisioned that such an arrangement would allow
NCEP to outsource most, if not all, of the developmental responsibility for ocean, coastal
ocean and estuarine models, and to focus its internal efforts on transitioning new models
and science and their sustainment in its operational environment. It should be noted that
such a strategy would still require improved ocean modeling expertise at NCEP. NCEP
will organize a crosscutting team focused on strengthening the links to research advances
in ocean science to ensure consistency and coordination across the wide spectrum of
operational models, to accelerate the transition of new science into these models and to
lay the foundation for extending existing operational models into ecological forecasting.
NOAA will recruit a nationally known scientist to lead this team and to advise key
leaders on appropriate ocean modeling needs and strategies.

Key to the success of these strategies will be agreement on:




¢ Governance, including a National oversight board, and agreed upon centers of
expertise

Research requirements and priorities

Research to Operations processes and strategies

Operational collaboration strategies

Data management and communications to ensure interoperability

Supporting IT architecture and standards, to include a standardized Earth System
Modeling Framework, and developmental and operational testbeds

e Sufficient computing and IT resources

The initial roadmap for meeting the commitments summarized in the above responses
is at Appendix A. It lists goals, tasks and associated dates for Integration of Ocean
models, and development of partnerships and strategy.
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