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Endurance Array

e Cross-shelf mooring lines at

Newport and Grays Harbor
(N & S of Columbia River)

e~ | IGRAYSHARBOR
BVGES 80m  25m .

e QOregon Line connected to the
Cabled Array

e 6 deployed gliders year-round
e 20 platforms:

EA ~240 sensors
Cabled EA ~39 sensors S

B High Voltage Primary Node
* Medium Voltage Node

e Locations chosen based on 1
existing long-term data
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Endurance Array: Oregon Line

Endurance Array - Newport Hydrographic Line

As designed:
g v v
AL /
* Full water -

column i .
&

&

* Cross-shelf
resolution

25m

* High Inshore
Ef)gvf\:er' ) 25m = Inner Shelf
. S shef .- s waves
b.andWIdth ................ * link to nearshore
\8”8 éasb(l)% el N aT « river-driven flows
m 80m = Middle Shelf
* upwelling jets/fronts
 Benthic | . . ' 500m = Slope . sand/rr\ud bottom
platforms T, se7m A * poleward under- \?v):r?:);lta:' ess curl

Q@ PN1C current o
" LV01C * boundary mixing
Offshore * vertical migration

To PN1B of
the RSN cable



As designed:

 Full water
column

* Cross-shelf
resolution

* High
power,
high
bandwidth

via cable to

80 & 500m

e Benthic
platforms

Endurance Array: Oregon Line

Endurance Array - Newport Hydrographic Line
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Endurance Array: Washington Line

Endurance Array - Grays Harbor Line

w7

Endurance
Washington
Inshore

Endurance
Washington
Shelf
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Washington
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Endurance Array: Washington Line

BIG BUQYs
-ﬂt/ * wind, rain, humidity
.+ air pressure & temperature,
* long & short wave radiation
* wave spectra, air-sea pCO,
&5 surface CT & velocity

st

GLIDERs
 CTD, 0,, PAR

* Chl-a, OBS, CDOM
* velocity

WIRE FOLLOWING
PROFILER

* CTD, O,, PAR

* Chl-a, OBS, CDOM
* point velocity

= 500m

Endurance WA Offshore
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~— 7m on MOORINGs

e CTD, O,,

* Chl-a, OBS, CDOM

* point velocity

e Spec.Irrad., NO;,

* Opt. Atten. & Absorp.
* pH, pCO, ADCP

MOORING ANCHORSs

* CTD, O,,

* Chl-a, OBS, CDOM

* Fast point velocity
Opt. Atten. & Absorp.
pH, pCO, ADCP

Integrated pressure

| v
- e

SURFACE PIERCING
PROFILERS

« CTD, 0,, PAR

* Chl-a, OBS, CDOM
* point velocity

¢ Spec.Irrad., NO;,

¢ Opt. Atten. & Absorp. " 25m

WX

Endurance WA
Inshore

Bioacoustic sonar, camera,

* Many instrument types

See oceanobservatories.org

» Stretch hoses 2 bandwidth & power




Cabled Array off central Oregon

T Cabled Offshore
Cabled Slope Base Moorings Offshore Surface | Moorings Shelf Surface Inshore Surface
200 m Platform & Mooring 200 m Platform & Mooring Piercing Profiler
Shallow Profiler ~ Mooring
Shallow Profiler Deep Profiler

Deep Profiler Benthic Package

Seafloor Platform T
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NODES and J-BOXES
Primary Node

0 Low Voltage Node

Medium Power ]-Box

]
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Shallow Winched g
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MID-PLATE

3A Portland
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City

Deep Profiler
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Cabled Benthic Experiment Pkage

Designed & Built at OSU
Operating since summer 2014

Instruments
* CTD, O,, pH, pCO,
Chl-a, OBS, CDOM
ADCP, fast point velocity, &
hydrophone

Opt. Atten. & Absorp.
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« Design & Build OOl'S T|me||ne

— Started 1-Sep-2009
— 5+1 year build.

e All Endurance platforms and sensors have been deployed

Operate and Maintain




Default Sampling Strategy

Big Surface Moorings
— Burstinterval 15 min to 1 hour, depending on sensor

— Mooring powered by wind & solar. Some instruments with batteries.

Inshore Surface Moorings
— Burstinterval 15 min to 1 hour, depending on sensor

— Mooring powered by lithium batteries. Some instruments with batteries.

Wire Following Profiler
— 3 profiles per day
— 25 cm vertical resolution
Coastal Surface Piercing Profiler
— 2-3 profiles per day, depending on depth & sea state

Details in document posted
to oceanobservatories.org

— 25 cm vertical resolution (1.5 cm for CTD, 300 cm for nitrate)

Cabled Infrastructure
— Always on except for reagent or lamp-limited sensors

— Bioacoustic sonar and camera share power source
Gliders
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Uncabled platforms
telemeter decimated data
at least twice a day




Endurance Array Gliders

Lithium batteries 2 3 month deployments
20 km per day
CTD, O,, PAR, Chl-a, OBS, CDOM, velocity
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Glider Coverage

6 planned, 2 averaged
ADCP sometimes off (battery, electronics)
* Science bay sometimes off (battery)

,,,,,,,,

[ collected data

Offshore Il recovered early

2017-05-18

Coos Bay

La Push

Grays H Deep [~

Grays H Shallow

Newport Deep — -
Newport Shallow — -
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Endurance Array - Grays Harbor Line

v |

Endurance Array |z . NI E
Platform Status |

* All deployed platforms deployed with
full complement of instruments.

\

$

rr
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* Of telemetering uncabled platforms, s week o
12 of 163 instruments not working. : t telemeterine h AmB

Not telemetering, but sampling
CEOQ1ISSM buoy CTD, FLORT

CEO6ISSM buoy CTD, FLORT P
CEO6ISSM ZPLSC

CEO7SHSM CAMDS
CE090SSM CAMDS

e

« | A |
SR .

= 25m

Inshore

o

_2 Gliders Benthic Experiment Packages (BEP)

- bridge Grays Harbor and Newport lines 6 enable experiments requiring high
power and high bandwidth

Surface Buoys PN
. -meteorological measurements - al nfrastructure
\ - surface boundary layer measurements 2 Primary and ‘-C_'W'Vc'kage NOdes :
« two-way communication - enable experiments requiring high

- power to benthic sensors power and high bandwidth

« provide interface with RSN

Profilers
move sensors vertically through
| } the water column

—
Communications
/ Endurance Array will have multiple types
__ of communications enabling researchers
:@/ to modify and interact with experiments
4 in real time. These include satellite
communications and high bandwidth
cabled connections.
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Multi-function Nodes (MFN)
«anchor mooring to sea floor
:@) « platform for mounting sensors

To PN1B of
the RSN cable




Washington Offshore Wire Following
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Profiles 2 or 4
times per day

This persistent <
Q.

Chlorophyll-a
layer is not

sampled by our
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Buoy sensors covered B i OfO U I i ng

(PCO2A, METBK-CT)

CSPP painting shows
mitigation measures
can work
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Endurance Array - Grays Harbor Line

Subsurface % . g - VA

Instruments ,
sometimes get cut off from
surface telemetry

%
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i IVI Ost i n St ru m e nts CO nti n u e to Sa m p I e ‘;2 G;I:;;se Grays Harbor and Newport lines f@ ML Shction Nodes (MR

« anchor mooring to sea floor
« platform for mounting sensors
Surface buoys P g

.
. 4
e V e n I f . [ s soiocdlclieactisnents Communications

« surface boundary !ayer measurements / e e [ e e
+ two-way communication of communications enabling researchers

 Stretch hoses stop sending power - L
and data b movesenr ety troush
e Moori ng te I emet ry fa | IS Endurance Array - Newport Hydrographic Line

s — @

* Mooring data loggers fail & 7
* Recent improvements in stretch hoses | i S '
and mooring electronics are:
* Reducing failure rate
* Reducing need for extensive
refurbishment or replacement
* Autonomously collected data are P—

recovered following semiannual cruises

communications.

* 25m

Inshore

.

Benthic Experiment Packages (BEP)

"’é Gliders il
‘ enable experiments requiring high

« bridge Grays Harbor and Newport lines

power and high bandwidth
Surface Buoys
- . -meteorological measurements @ Cabled Infrastructure
. A +surface boundary layer measurements Primary and ng-VoItage N?des .
- enable experiments requiring high

« two-way communication

« power to benthic sensors power and high bandwidth

*S=° . provide interface with RSN

SR PNIC

| =~ L.t Profilers
= LV01C el Dk s Communications
OO I F B M a y 20 1 7 ER . ‘J mmz\ﬁas‘eer:scoorlsu\::n AR / Endurance Array will have multiple types
Offshore 0 | ( of communications enabling researchers

Multi-function Nodes (MFN) "y to modify and interact with experiments
«anchor mooring to sea floor

in real time. These include satellite
& « platform for mounting sensors @

ions and high bandwidth
cabled connections.




Endurance Array Nl
Summary '

operate, maintain, deliver data,
improve, make efficient, collaborate, g
work transparently, share ... | | ‘ ﬁcnsun

| Oregon

Opportunities

* Use data

* Add instruments

* Change sampling L
* Ancillary projects ‘,

* Join a cruise
e Talk with us
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