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ABSTRACT BODY: We present a virtual ocean observatory (VOO) that supports climate and ocean
science as addressed in the NRC decadal survey. The VOO is composed of an autonomous software
system, in-situ and space-based sensing assets, data sets, and interfaces to ocean and atmosphere
models. The purpose of this observatory and its output data products are: 1) to support SWOT mission
planning, 2) to serve as a vanguard for fusing SWOT, XOVWM, and in-situ data sets through fusion of
OSTM (SWOT proxy) and QuikSCAT (XOVWM proxy) data with in-situ data, and 3) to serve as a feed-
forward platform for high-resolution measurements of ocean surface topography (OST) in island and
coastal environments utilizing space-based and in-situ adaptive sampling. The VOO will enable models
capable of simulating and estimating realistic oceanic processes and atmospheric forcing of the ocean in
these environments. Such measurements are critical in understanding the oceans' effects on global
climate. The information systems innovations of the VOO are:

1. Development of an autonomous software platform for automated mission planning and combining
science data products of QUIkSCAT and OSTM with complementary in-situ data sets to deliver new data
products. This software will present first-step demonstrations of technology that, once matured, will offer
increased operational capability to SWOT by providing automated planning, and new science data sets
using automated workflows. The future data sets to be integrated include those from SWOT and XOVWM.

2. A capstone demonstration of the effort utilizes the elements developed in (1) above to achieve adaptive
in-situ sampling through feedback from space-based-assets via the SWOT simulator.

This effort will directly contribute to orbit design during the experimental phase (first 6-9 months) of the
SWOT mission by high resolution regional atmospheric and ocean modeling and sampling. It will also
contribute to SWOT science via integration of in-situ data, QuikSCAT, and OSTM data sets, and models,
thus serving as technology pathfinder for SWOT and XOVWM data fusion; and will contribute to SWOT
operations via data fusion and mission planning technology.

The goals of our project are as follows:
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(a) Develop and test the VOO, including hardware, in-situ science platforms (Seagliders) and instruments,
and two autonomous software modules: 1) automated data fusion/assimilation, and 2) automated planning
technology;

(b) Generate new data sets (OST data in the Hawaiian Islands region) from fusion of in-situ data with
QUIkSCAT and OSTM data;

(c) Integrate data sets derived from the VOO into the SWOT simulator for improved SWOT mission
planning;

(d) Demonstrate via Hawaiian Islands region field experiments and simulation the operational capability of
the VOO to generate improved hydrologic cycle/ocean science, in particular: mesoscale and submesoscale
ocean circulation including velocities, vorticity, and stress measurements, that are important to the
modeling of ocean currents, eddies and mixing.
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