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The SAMOS Initiative

History

e Providing high-quality underway navigational,
meteorological and oceanographic data from

research vessels to the scientific community
since 2005.

Status
e 33 vessels active in 2021

e Operated by NOAA, WHOI, SIO, UA, UH, UW,
USCG, USAP, IMOS, SOI, LUMCON, BIOS

 ~30-40K one-minute observations/month/vessel

e Global coverage from Arctic to Antarctic oceans.

Users
o Satellite algorithm developers

 Researchers investigating air-sea exchange
processes

 Ocean and atmosphere modelers
e QOperational forecasters (IMOS)

Number of Observations 2005-2017
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RV Data Managed by SAMOS

 Routine observations:

* Navigation: position, heading, course and speed
over ground

* Meteorology: relative and true winds, air
temperature, humidity, pressure, radiation,
precipitation

* Oceanography: sea temperature, salinity,
conductivity

 Potential additions:

* Vessel pitch, roll, heave; visibility; present weather;
ceiling height; swell and waves

« Transmittance, alkalinity, pH, oxygen, florescence,
DIC, etc.

e Sampling rates 1 minute or less
* Daily data file transmitted via email
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SAMOS Metadata

B sea temperature

e (Collect both vessel and

i N Stru me nt I ev el m et a d at 3 Designator | | SEATEMP1 || Date Valid | [02/19/2021 |[E| to [Today  |[E+]iToday)
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. . . remote sea temperature float v || | celsius v || | celsius v
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Instrument Make & Model Serial Number Last Calibration TS Sensor Category
¢ Presently rely on Ope rators | SeaBird SBE38 '[|1019 '|/20201208 || [condenser inlet v|
N Otlfyl N g us Of Ch an g es Observation Type Distance from Bow Distance from Center Line Height
* New vision: automate metadata [\ o) [ |Los JIEX |
eXCh an g e Intake Distance from Bow Intakgelzltsétraﬂiizfrom Intake Height Intake Distance to Sensor
. : 2 [los ||-25 ! |
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Once Onboard Vessel \average V| |timeatstartofperiod VI |60 | |2 |
e Data acquisition software Data Precision
submits to SAMOS 0001
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Automated Metadata Harvesting

XML metadata exchange now in beta.

* Code support in two data acquisition
systems:

e Oregon State Univ. - CORIOLIX
* NOAA-SCS 5.0

e Streamlining the metadata capture
process:

e XML received by SAMOS as
auxiliary attachment to daily email

 SAMOS processing code unpacks
Vessel and Instrument metadata
via XML field keys (e.g., callsign,
samos-designator, etc.)

 Ensures metadata are accurate
and up-to-date

<?xml version="1.0" 7>
<VesselMetaData file-creation-date="2021-08-02 21:04:51Z" date-valid="20210802" datetime-designator="DT" vessel-name="TestShipl7" callsign="
operating-country="USA" home-port="Newport, Oregon" home-institution="Oregon State University" vessel-home-page="https://ceoas.oregonstate.e
vessel-freeboard="2.0" vessel-draught="6.1" contact-person-name="Jasmine Nahorniak" contact-person-email="jasmine.nahorniak@oregonstate.edu"
alternate-contact-email="kwatkins@ceoas.oregonstate.edu" technician-1-name="" technician-1l-email="" technician-2-name="" technician-2-email=
logging-system-version="CORIOLIX Version 0.13.0 dated August 06, 2020" file-format="SAMOS" format-version="001" file-compression="gzip" emai
data-reporting-interval="60" cruise-id="">

<IntakeConfiguration/>

<DeviceConfiguration>

<Parameters>
<Parameter samos-designator="tsg@04_Conductivity_Sm1" long-name="TSG Conductivity" type="Water Conductivity"> @p </Parameter>
<Parameter samos-designator='"gnss@@4_HDOP__" long-name="Horizontal dilution of position" type=""> @b </Parameter>

<Parameter samos-designator="fluoro@@5_Fluorescence_V" long-name="Chlorophyll-a Fluorescence" type="">
<Data units="V" is-spot="False" value-time-center="center" averaging-length="60" sampling-rate-Hz="1.0" is-calculated="False
<Instrument sensor-id="fluoro@@5" make="Sea-Bird Scientific (WET Labs)" model="WETStar" reference-order="0" serial-number="W

<Location measurement-ref="" x="" y="" z="">Flowthrough</Location>
</Instrument>
</Parameter>
<Parameter samos-designator='"gnss@@4_SNR__" long-name="Satellite SNR" type=""> a@p </Parameter>

<Parameter samos-designator="gnss@04_Azimuth_degrees_true" long-name="Satellite Azimuth" type="">
<Data units="degrees_true" is-spot="False" value-time-center="center" averaging-length="60" sampling-rate-Hz="4.0" is-calcul
<Instrument sensor-id='"gnss@04" make="Furuno Electric Co., Ltd." model="GP-90" reference-order="0" serial-number="426" calib
<Location measurement-ref="" x="" y="" z="">Bow</Location>
</Instrument>
</Parameter>
<Parameter samos-designator="truewind@@6_TrueWindDirection_degrees" long-name="True Wind Direction" type="True Wind Direction">
<Data units="degrees" is-spot="False" value-time-center="center" averaging-length="60" sampling-rate-Hz="1.0" is-calculated=
wind-dir-convention="wind_from_direction"/>
<AssociatedParameters>
<AssociatedParameter samos-designator='"gnss004_C0G_degrees" />
<AssociatedParameter samos-designator='"gnss@04_S0G_knots"/>
<AssociatedParameter samos-designator='gyro004_Heading_degrees"/>
<AssociatedParameter samos-designator="anemo@@5_WindDirection_degrees" />
<AssociatedParameter samos-designator="anemo@@5_WindSpeed_ms1"/>
</AssociatedParameters>
</Parameter>
<Parameter samos-designator="anemo@@5_WindSpeed_ms1" long-name="Wind Speed" type="Relative Wind Speed">
<Data units="m s-1" is-spot="False" value-time-center="center" averaging-length="60" sampling-rate-Hz="1.0" is-calculated="F
<Instrument sensor-id="anemo@@5" make="Gill Instruments Ltd." model="Wind_Observer_II" reference-order="0" serial-number="10
<Location measurement-ref="" x="" y="" z="">Met Mast</Location>
</Instrument>
</Parameter>
<Parameter samos-designator="gyro0@4_Heading_degrees" long-name="Heading" type="Heading">
<Data units="degrees" is-spot="False" value-time-center="center" averaging-length="60" sampling-rate-Hz="2.0" is-calculated=
<Instrument sensor-id='"gyro@04" make="Sperry Marine" model="MK 37" reference-order="0" serial-number="134" calibration-date=
<Location measurement-ref="" x="" y="" z="">Bridge</Location>
</Instrument>
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Why We Care: Interoperability Example

from a select subset

Saildrone Data
Saildrone is an Unmanned Surface
Vehicle (USV) manufacturer, operator,
and provider of high-quality, in situ
ocean data. Saildrones combine wind-
powered propulsion technology and

e
solar-powered meteorological and e =
oceanographic sensors to perform

autonomous long-range data collection
missions.

Users will be able to select
a region, time period, and
variable (SST, salinity, winds)

of satellite and in situ data
sets. They will receive
matched data along
with complementary
metadata to support
their research goals.

Satellite Data
The Physical Oceanography J

Distributed Active Archive
Center (PO.DAAC) is the
premier data center for

NASA satellite measurements focused
on ocean surface topography (OST),
sea surface temperature (SST), ocean
winds, sea surface salinity (SSS),
gravity, ocean circulation and sea ice.

»

Salinity Processes in the Upper Ocean

Ship Data
The Shipboard Automated
Meteorological and Oceanographic
System (SAMOS) initiative provides

routine access to accurate, high-quality
marine meteorological and near-surface

oceanographic observations from

research vessels. Variables include SST,

SLP, winds and air temperature,

, . /@ Field Experiments

3 Regional Study (SPURS) is a pair

S of oceanographic field experiments
addressing the essential role of the

R ocean in the global water cycle using

B a plethora of in situ oceanographic
equipment and technology, including

Fs research ships, floats, drifters,
autonomous gliders and moorings.
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Surface Marine Data

The National Center for

~ ICOADS
(NCAR) hosts the International
Atmospheric Data Set, the 7

Atmospheric Research

Comprehensive Ocean-

most comprehensive archive of global marine surface

climate observations available. Variables include SST, SLP, b
air temperature, wind speed, cloud amount, and others.

e Cloud-based Data Match-up
Service (CDMS)

* Open-source tool to match
In-situ and satellite ocean
observations

* Challenge: Different
terminology in metadata

Vocabs supporting in-situ data
exchange:

« SeaVoX platform category
(NERC LOG6)

e SeaDataNet device category
(NERC LO5)

e CF standard names (NERC
PO7)

« |ODE primary QC flags

SAMOS
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New Frontier: Underway Biochemistry

« SAMOS looking to expand to T
include other parameters from RN  — -
flow-through sea water system - | : S
« Need to track E3 |
« Water flow rates - | : ' = .
» Thresholds for “good” flow PR sy WESTGEES Seu® lam I
» Pipe run lengths i 2 -~
« Intake in use N o B |

* Need input from science and
technical experts in field!
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Discussion Topics

 How to engage biochemistry experts?

* Need input on underway parameters useful to community
* Minimum quality control requirements

« Knowing which vocabulary (and at what granularity) to use is still a challenge.

 NERC is our primary choice for existing projects
* What vocabularies exist for biochemistry devices and parameters?
* Are there standards for device location on a platform?

* Any interest in expanding use of XML metadata exchange format?
* Present focus is on vessel and device metadata.
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Questions?

Base funding for the SAMOS data center is provided by the National Oceanic and Atmospheric Administration’s Global Ocean Monitoring and
Observing Program (NOAA CPO FundRef number 100007298) via a subaward (191001.363513.01D) from the Northern Gulf of Mexico
Cooperative Institute grant NA160AR4320199 administered by the Mississippi State University. Support for Academic Research Fleet vessels’
participation within SAMOS is provided by the National Science Foundation (NSF), Oceanographic Instrumentation and Technical Services
Program via a subcontract from the Lamont Dogherty Earth Observatory grants OCE-1447797 and OCE-1949707. The Schmidt Ocean
Institute (SOI) provides contract funding to include the RV Falkor in the SAMOS initiative. Any opinions, findings, and conclusions or
recommendations expressed in this presentation are those of the author and do not necessarily reflect the views of NOAA, NSF, or SOL.
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