Recent PMEL Climate Instrumentation
Developments and Field Results

Christian Meinig
H. Paul Freitag
& many others

Pacific Marine Environmental Laboratory
Seattle, Washington, USA



Outline

® Updates on Vandalism mitigation measures
® Field Results from Indian Ocean
® Low-cost self contained MET system

® ‘Easy-to-Deploy’ Surface Moorings

® Prototypes and field results




Indian Ocean Mooring

Design Modifications
2007-2008

 Make sensors and equipment more difficult
to remove

e Remove vulnerable sensors
 Make buoys harder to board
Remove buoy attachment points



Presenter
Presentation Notes
PMEL is making several modifications to the moorings and temporarily to the  array design to combat vandalism.   If successful these modifications could be  extended to other basins.


Short —term test;:
Vandal Resistant Buoys
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Moorings remained in place for over 1 year. i

Nearly complete temperature and salinity returned in real time.




Vaisala WXT520 Testing

Vaisala WXT-520
w/changes \ ’

e Calibration checks at
PMEL. Spartan Compass — 5

e Laboratory side-by-
side testing.

Datalogger, s
Iridium SBD ~ &4
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Stand Alone Vaisala

*400 Day Endurance

sHourly Transmissions
elridium SBD 9601-D Modem
eSparton SP3004D Compass
*Alkaline Batteries

Wind Direction
+3.0°

Wind Speed
+ 3% at 0 to 35 m/s, 5% at 36 to 60 m/s

Rain
Better than 5%, weather dependent
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Vaisala WXT520 Wind

 Vaisala (and Gill) wind speed are typically 2% - 6%
higher than PMEL wind tunnel standard

 When deployed, Vaisala and Gill wind speed data
track well, but some unexplained speed bias is
evident.

e Sonic anemometers perform better than




—— Least-squares linear fit:
y=-6.12 + (1.006 * x)
r=0.999 N=28583

—— FLEX = Vaisala

1 year deployment
Mean difference = 0.04 hPa
RMS difference = 0.21 hPa
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—— Least-squares linear fit:
y =-0.02 + (1.001 * x)
r=1.000 N=8583

—— FLEX = Vaisala

—~
Q
[=)]
[}
)
N
.
('8
g
3
=
©
s
[
Q
£
3]
[
e
<

15 20
Air Temperature : Vaisala (degC)




Vaisala WXT520 Precipitation

 Laboratory calibrations not possible at PMEL

» ATLAS standard sensor (RM Young) has performance issues (mainly
noise).

* At-sea intercomparison recently completed. Analysis of high-temporal
resolution data planned.
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—— Least-squares linear fit:
y =4.03 + (1.042 * x)
r=0.982 N-=28583

—— FLEX = Vaisala
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Satellite

ETD Buoy
w/ bi-directional satellite telemetry,
MET package, and acoustic seafloor link

CTD Profiler
w/ Inductive Communications

Blended Composite
Reverse Catenary Mooring

DART Tsunameter
w/ Acoustic Communications

ETD Anchor w/ mooring line spool




Logistics




Profiling-Crawler (‘Prawler’)

Uses wave-driven motion of buoy
line to climb. Samples on decent

Bi-directional control via Seabird
Inductive Modem Module ( IMM)



PRAWLER:
HAWAII 2008 DEPLOYMENT RESULTS
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TIME DEPLOYED AT _/+——— Mooring Wire

2EA. P =
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NUMBER OF Sensor batteries 'I.

PROFILES: / m &

1050

TOTAL DISTANCE
CLIMBED:

367 km

Drive Pawl

Future Sensor(s)

Toroid for inductive
communications



PRAVVLER!

AAWAII DEPLOYMENT RESULTS
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AVG of 30 PROFILES of 350m PER DAY



PRAWLER Climb Rate and Wind Speed
WPOW1 - West Point, WA, 12/5/07-12/12/07
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Hational Ocsanic & Atmoapheric Administration For mors information: (206) 526-6239 I plco@naaa.gov

PICO Platform and Instrumentation for Conbinuous O

whsion Tech HiOgY  Flay,

A smaller, safer, greener, and more cost-effective ocean
observation system.

The PICO concept s the product of 30 years of PMEL experience with the logistical and
financial challenges inherent in convenfional ceeanographic maaring systems. Recently,
we've successhully deployed profotypes of this promising new technology throughout the
Pacific.

In the years ahead—with the resources necessary o further enhance research and
efforts—the enahnng possibilities of this streamiined and more energy
efficient approach are rich indeed.

The FICO concept is nat necessarily intended to replace all conventional moorings, such Watch the PICO advantage in
as those used as reference stafions with heavy and redundant instrument loads. action

However, the low cost and ease of deployment will compiement some obsening systems

and compistely enable other time series measurements.

Comparison Chart

PFICO Concept Comventional Moorings {CM)

M prepackaged PICO writs  1:2CMs ftinto 2 40

zan it vt 3 single 40 ft

shipping container.

PRI COEE: Click for larger movie:
NOAN's Stategic Plan for 20052010 alls for
of an integrated

Large research ships with it i | absenvaton ..
specialized personnel and systam that will continually monitor the __ cean,

fishing crafton itsregular route.  equipment. atmosphere and land.”"

B to deploy in higher sea

states than CM.

Building & Pre-buil, factory assembled, Deployments are sea state
ssembly and depioyment-ready when limited. Shipped in many parts
shipped. and assembled on ship deck
with skilled technicians in the
fiekd.
Can be deployed by 1-3pecple  Requires 6-12 specialized crew
with basic seagaing skils. and technicians.
Buoyimaoring experience is
unnecessary.

TBD
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