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Although the ocean is central to the habitability of
our planet, it is largely unexplored.

Biological, chemical, physical, and geological processes
interact in complex ways in the ocean, at the seafloor,
and at the air-sea interface. Our ability to learn more
about these processes is limited by technical infra-
structure; developing a more fundamental scientific
understanding of these relationships requires new
and transformational approaches to ocean observa-
tion and experimentation. The Ocean
Observatories Initiative (OOI) will lay the founda-
tion for future ocean science observations by tran-
sitioning the community from expedition-based
data gathering to persistent, controllable observa-
tions from a suite of interconnected sensors. 

The global component of the OOI addresses plane-
tary-scale problems via a network of buoys linked to
shore via satellite. A regional cabled observatory will
“wire” the Juan de Fuca plate in the northeast Pacific
Ocean with a high-speed optical and power grid serv-
ing a wide range of tectonic, physical oceanography,
hydrothermal vent, and biogeochemistry issues. The
coastal component of the OOI will expand the growing set
of national coastal observing assets, and provide extended
opportunities to adaptively study high-frequency forcing in
coastal environments. These systems will be bound
together by a Cyberinfrastructure (CI) backbone that
will integrate the OOI observatories, and associated
sensors and models, into a coherent system-of-systems
with full two-way communication capabilities to facili-
tate direct interaction with the oceans.

The OOI CI will allow scientists, engineers, and educators
access to two-way interactivity, command and control, and
resources: instruments, near-real-time data, and historic data
archives. Researchers will be able to make simultaneous,
interdisciplinary measurements to investigate a spectrum
of phenomena, including episodic, short-lived events (tec-
tonic, volcanic, biological, and meteorological), and more
subtle, longer-term changes and emergent phenomena
in ocean systems (circulation patterns, climate
change, ocean acidity, and ecosystem trends). 

UCSD Partners
Scripps Institution of Oceanography

Calit2

San Diego Supercomputer Center

National Center for Microscopy & Imaging Research

Academic Partners
NASA Jet Propulsion Laboratory

MIT Center for Ocean Engineering
Monterey Bay Aquarium Research Institute

North Carolina State University, Computer Science
Rutgers University, Coastal Ocean Observatory Lab

University of Chicago, Globus
USC, Information Sciences Institute

UIUC, National Center for Supercomputing
Applications

Woods Hole Oceanographic Institution

Corporate Partner
Raytheon

Contact Information
Matthew Arrott (marrott@ucsd.edu), Project Manager

website: ooici.ucsd.edu

ooici.ucsd.edu



Use-Case Scenario: Ecosystem Management
A group of NOAA and university researchers are conducting a series of
modeling studies of the transport and migration of fish along the eastern
seaboard. The timing and migration patterns of higher trophic levels are
strongly influenced by the structure of water column physical and chemical
properties; unfortunately, the uncertainty in the regional hydrography directly
impacts the efficacy of fisheries management approaches based on marine
protected areas, no fishing areas, marine reserves, and rotating closures. These
modelers are focused on developing the observational and modeling frame-
works for nowcasting and forecasting of regional hydrography to facilitate analysis
of the movement of water masses and their associated populations. Their goal is to
assess model predictive skill and to understand what underlies the variability in the skill
assessments across the models. Does the variability reflect differences in model parameter-
izations or complexity, or different fundamental assumptions within each of the model frame-
works? Because this research requires in-water data, the researchers begin their effort by enter-
ing the OOI easy-to-navigate CI Web portal. They use the OOI CI data system to subscribe to
real-time OOI data streams, as well as NOAA and NASA remote-sensing and shore-based radar
network data. This CI capability provides the modelers with horizontal and in situ

data coverage. During the ensemble of model runs that are assim-
ilating data, the researchers realize that they are having a particularly

hard time modeling the shelf-slope front. Given that the OOI CI allows
for two-way interactivity between the shore-based researchers and the

in-water assets, the researchers establish a near-real-time workflow
to adjust glider and AUV sampling to collect high-resolution data

in regions where the models disagree. The researchers are then
able to assess which model provides an accurate forecast. This

focuses the researchers to examine hypotheses about why
certain models work better than others, providing

fundamental insights into the ocean system.
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