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The value of sustained observations
IN the coastal ocean

e (Coastal ocean and boundary currents are
important

O Boundary currents are drivers of natural
climate variability - Gulf Stream

o |nterannual climate variability, as by El Nino,
affects ecosystems - California Current
System

o Circulation influences dispersion of
pollutants - Gulf of Mexico



Gulf of Mexico

National glider
fleet deployed
within weeks

Contributions
from
Institutions
around the
country

Data
distributed in
real time

Assimilation
iInto models
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Gulf Stream
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A national glider network

Large-scale, long-term baseline observations
Connect coast with open ocean

Societal, scientific, operational issues too large
for a single region to address

Alongshore scales of hundreds of kilometers
Across shore scales of kilometers
Time scales of weeks and longer

Practical, achievable with a national glider
network
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Each Slocum reports

R '/‘3 into Mission Control via
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satellite about six times

The Slocum Mission Control Center on Nonamesset Island. aday.

e “They migrate vertically through the ocean by changing ballast, and they can be steered
horizontally by gliding on wings at about a 35 degree angle. They generally broach the
surface six times a day to contact Mission Control via satellite. During brief moments at
the surface, they transmit their accumulated data and receive instructions telling them

how to steer through the ocean while submerged. Their speed is generally about half a
knot.”

® “the backbone of our climate monitoring capability is our permanent fleet of 480 [gliders]”
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Glider observations on the US coast

e Gliders’ role in ocean observing system is to
patrol the boundaries




Underwater v
glider r—
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e Weight: 50 kg, Length: 2 m, wingspan:m{ m
e Profiles by changing buoyancy

e Steers by changing center of mass

e 2-way Iridium communication

¢ GPS navigation

® Pressure, temperature, salinity, velocity, chlorophyll
fluorescence, acoustic backscatter, nitrate, optical
backscatter, ...



Glider operations

Cycle 0-1000 m, 6
km, 6 h

Horizontal velocity:
0.25 m/s

Vertical velocity:
0.1 m/s

Typical duration:
3-6 months

Endurance
depends on sensor
suite, stratification,
dive depth, speed



Glider—-days/day

A growing enterprise

Spray operations
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® |mproving ability
to sustain glider
observations

® Averaging 10
gliders in the
water over the
last several
months



California Curre
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Southern California Coastal Ocean Observing System
(SCCOOS)
Central and Northern California Ocean Observing
System (CeNCOOS) o

Nt

Spray underwater
gliders are part of a
system to observe
regional effects of
climate variability

Sustained since
2006

Sections repeated
every 3 weeks

125,000 km over
ground

136,000 km
through water

6000 days
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Ocean acidification, hypoxia

Z e Upwelling causes

33.5 hypoxic, corrosive
O water to shoal near
the coast
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Glider sampling

® Line 90

® Roughly 50 times as
many glider profiles
as ship stations in the
same time period

® A virtue of gliders is
continual presence.

® Annual cycle
resolved in only 3
years



Spatial and temporal variability
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® Repeated sections off Washington

¢ Annual cycle near surface
e \Westward propagation at depth

e Similar behavior seen off California, where the
propagation was shown consistent with Rossby waves



Data management

National standards to ease exchange of data
from regional glider operators

Real-time distribution

Quality control

Delayed-mode distribution

Archiving
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Data assimilation with gliders
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Mean alongshore velocity
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Latitude (°)

Observations and modeling of tracer variance
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Summary

Societal and research priorities require
sustained observations in the coastal ocean

Underwater glider technology is suitable for the
task

Experience with sustained operations proves
readiness

Data management requirements are relatively
straightforward

Modeling and prediction centers are important
consumers of glider data

Workshop goal: Plan a national glider network



Why a network?

Important problems larger than any single
region can address

By working together we can establish a
network to address these problems

The network approach is proven: Argo, HF
radar

A national network will provide an
infrastructure that will benefit regional efforts

A network is possible only if we join forces



