Ocean Observatories Initiative

The Endurance Array

Jack Barth (Project Scientist), Ed Dever (Project Manager/Principal Investigator),
Jon Fram (Systems Engineer), Bob Collier (former Project Manager/Principal
Investigator, cyberinfrastructure), Tom Kearney (Operations and Management)

Chris Wingard, Craig Risien, Linda Fayler, Walt Waldorf, Tully Rohrer, Stuart
Pearce, David Neiman, Russ Desiderio, Kent Fletcher, Jeff Woods, lan Black

... in collaboration with our WHOI (buoys, design, etc.), UW (cabled infrastructure:
Deb Kelley, Orest Kawka) and Rutgers/Raytheon (cyberinfrastructure) colleagues
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OOl Science Themes

A1 Global Biogeochemistry and Carbon Cycling
A2 Ocean-Atmosphere Exchange

A3 Ocean Circulation, Mixing and Ecosystems
A7 Climate Variability and Ecosystems

A9 Coastal Ocean Dynamics and Ecosystems -
Hypoxia on Continental Shelves

A10 Coastal Ocean Dynamics and Ecosystems
Shelf/Slope Exchange.
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Endurance Array

* Cross-shelf mooring lines
at Newport and Grays
Harbor (N & S of Columbia River)

« Oregon Line connected to
the Cabled Array

« 6 deployed gliders year- 500 km
round

« 20 platforms:

EA ~240 sensors | zskm
Cabled EA 39 sensors

 Locations chosen based
on existing long-term data



Endurance Array: Oregon Line

As designed:

 Full water
column

e Cross-
shelf _
resolution

« High
power,
high
bandwidth
via cable
to 80 &
500m

« Benthic
platforms
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25m = Inner Shelf
* waves

* link to nearshore

* river-driven flows

500m = Slope

* poleward under-
current

* boundary mixing

* vertical migration

80m = Middle Shelf

* upwelling jets/fronts
* sand/mud bottom

* hypoxia

* wind stress curl

w
UNIVERSITY of nayl'henn

WASHINGTON



Endurance Array: Oregon Line

As designed:

Full water
column

Cross-
shelf _
resolution

High
power,
high
bandwidth
via cable
to 80 &
500m

Benthic
platforms

January 5, 2016

Endurance

Oregon

Offshore

Endurance
Oregon
Inshore
Endurance
Oregon
Shelf
s Raytheon



Endurance Array: Washington Line

Endurance
Washington
Endurance Inshore
Endurance Washington
Washington Shelf
Offshore
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Endurance Arrayv \WWachington Line

BIG BUQOYs

wind, rain, humidity
* air pressure & temperature,
+ long & short wave radiation
+ wave spectra, air-sea pCO,
+ surface CT & velocity

GLIDERs

« CTD, O,, PAR

« Chl-a, OBS, CDOM
 velocity

WIRE FOLLOWING
PROFILER

« CTD, O,, PAR

+ Chl-a, OBS, CDOM
* point velocity
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7 m on MOORING

CTD, O,,
« Chl-a, OBS, CDOM
* point velocity
» Spec. Irrad., NO,,

+ Opt. Atten. & Absorp.
* pH, pCO, ADCP SURFACE PIERCING

PROFILERS

+ CTD, O,, PAR

« Chl-a, OBS, CDOM
* point velocity

* Spec. Irrad., NO,,

+ Opt. Atten. & Absorp.

MOORING ANCHORSs

+ CTD, O,,

+ Chl-a, OBS, CDOM

+ Fast point velocity

+ Opt. Atten. & Absorp.

* pH, pCO, ADCP

« Bioacoustic sonar, camera,
* Integrated pressure

* Many instrument types
« See oceanobservatories.org
» Stretch hoses - bandwidth & power



» Design & Build : _ _
_ Started 1-Sep-2009 OOl's Timeline

— 5+1 year build.
» All Endurance platforms and sensors have been deployed
« QOperate and Maintain
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Mooring Integration
Ocean Observing Center

WHOI-led mooring design
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Packed Deck
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Deploy
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Uncabled Coastal Surface Piercing Profiler

Features
« Surface piercing
* Onboard smart winch
* Iridium & acoustic telemetry

3 month duration with 2-3
profiles per day

« 25 cm vertical resolution
(CTD 1.5 cm)

 Development focus:
year-round operation

Builds on results of a collaboration between
WET Labs (Barnard) & OSU (Barth & Levine)

w
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Endurance Array Gliders

 Lithium batteries>3 month deployments
« 20 km per day
- CTD, O,, PAR, Chl-a, OBS, CDOM, velocity
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All 6 deployed!

\4

Endurance Glider Deployments

6 - | I no data - -
Cha”enges [ collected data
« weather 5L -
* Ship strike (7?)
* biofouling I -
« refurbishment & -

Gl

I I I

04/14 06/14 08/14 1014 12/14 02/15 04/15 06/15 08/15 10/15 12/15
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Cabled Benthic Experiment Package

Kent Fletcher

Instruments

- CTD, O,, pH, pCO,

* Chl-a, OBS, CDOM

« ADCP, fast point velocity,

* hydrophone,

* Opt. Atten. & Absorp. w
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Endurance Array Summary

working hard to operate and maintain final network design

500
km
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Current Ops Schedule 12/16/15

2016

January | February | March | April | May | June | July September| October [November | December
A .
rgenflne Refurb Palrr.1er
Basin Cruise
Pal
55 South aimer
Cruise
Irminger Armstrong
= Cruise
Brown
Papa Cruise Jun-
Jul
-2/1
. -Glider / Armstrong Armstrong
Pioneer X Quarterly . .
Cruise Cruise Cruise
Info Days
;Sh\llsHoglt Thompson
Endurance | Cruise Apr-
- Reseed
. May
Gliders
-1/19
RSN Quarterly Cruise Jul-
Info Days Aug
Cl
- Build 8 - Build 9
Software
-1/3-5001 |-2/21-26 -3/9-10Line |- Science - 00l - Science - 00l -2017 AWP |- OOl -12/12-16
oL/ Coastal Ocean P Workshop |Self- Workshop Plan Workshop Workshop |AGU (San
Governance / |Workshop |Sciences Assessment -NSF Francisco)
Work Shops |- 1/25NSF  [(New Review
Review Orleans)
w
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