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Full Water Column Coverage

Over the past decade, cabled ocean observatories have become an
increasingly important way to collect continuous real-time data at
remote subsea locations. This has led to the development of a class of
subsea systems designed and built specifically to distribute power and
bandwidth among sensing instrumentation on the seafloor and
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i, | Winched throughout the water column. The Ocean Observatories Initiative (OOIl)

L‘,[ Profiler Cabled Array, funded by the US National Science Foundation, consists of

| a core infrastructure that includes 900 km of fiber optic/electrical

& cables, 7 primary nodes, 18 seafloor junction boxes, three mooring-

b E Mooring mounted winched profiling systems, and three wire-crawling profiler
systems. In aggregate, the installed infrastructure has 200 dedicated

: okt C Ol | P Platform scientific instrument ports (of which 120 are currently assigned), and is
pep ' R | TNy b capable of further expansion. The Cabled Array is powered by shore-

hosti ' L R based infrastructure and uses networks of fiber optic and electrical

ir " | ‘ cabling that provide real-time data access and control of remotely
deployed instrumentation. Seafloor junction boxes, winched profilers,
wire-following profilers, and flexible management software applications
were developed and/or adapted for cabled use by the University of
Washington’s Applied Physics Lab in order to complete the installation
of the largest North American scientific cabled observatory in Oct,
2014. These represent truly modular and configurable “plug-and-play”
observatory-class systems.
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24-hr plot of shallow profiler engineering parameters

Management software runs on shore, with real-time connections to deployed
equipment. The custom-built Element Management System (bottom left) provides

Seafloor junction boxes each support up to 8 instruments, providing status and control of all instrument ports. The Observatory Management System

isolated power, customized communications and accurate IEEE-1588
timing. Junction boxes can be daisy-chained for added capacity. Left)
Junction Box mounted in a trawl-resistant frame by Oregon State
University, Right) Junction Box with mounted thermistor frame,
ready for final installation.

(upper left) displays system-wide status and propagates detected events to
operators. All science data is passed directly to the OOl Cyberinfrastructure for
public access (upper right). Engineering parameters are collected and evaluated by
operators for overall system health monitoring (lower right).

Ocean Sciences Meeting, 2016 — 21-26 February 2016

Modular Seafloor and Water Column Systems for the
Ocean Observatories Initiative Cabled Array

OCEAN OBSERVATORIES INITIATIVE

Nearing 2 Years Operational,
Ready for Expansion
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NSF's OCEAN OBSERVATORIES INITIATIVE
CABLED ARRAY

A network of 900 km of electro-optical cables
supply |0 Gbps of telecommunication bandwidth %
and 8 kW of power to each instrumented
Primary Node. The system hosts ~ 140
instruments with significant expansion
capabilities built into the design.
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