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R2R Services for the ARF

MiSSiOIl: To support acquisition, documentation, preservation, and enhanced usability of

the underway environmental sensor data from scientific cruises conducted with the U.S.
Academic Research Fleet (ARF).

Assembly

Core Services i e

1. Digital curation & preservation for all
routinely operated sensors

E . Long-Term
. Aty 10! 1
& Documentat Archives

2. R2R Cruise Catalog -resource for
discovery of information and data

3. Data documentation/QA and Level 1/2 data products to broaden access
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R2R Services for the ARF

Support acquisition: Event Log and NRT MET/TSG QC via SAMOS

Document: Cruise level metadata, Datasets extracted and documented

from cruise distro, QA for most common data types

Preservation: Submission to NCEI for LTA

Dissemination: via R2R Cruise Catalog, NCEI, Data Publication
(DOIs)

Re-Use: Standard navigation, QA and Post-field data products
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Renewal Proposal -opportunity for ten
year review

Thanks to NSF and the community for
their support
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#Cruises/Year Curated by R2R by Ship

Atlantic
Atlantis
Blue Heron
Cape
Clifford A.
Endeavor
F.G. Walton
Healy
Hugh R.
Kilo Moana
Knorr
Marcus G.
Melville
Neil

New
Oceanus
Pelican
Point Sur
Robert
Roger
Sally Ride
Savannah
Sikuliag
Thomas G.
Wecoma

Number of Cruises

B 2009
B 2010

2011
B 2012
B 2013
W 2014
B 2015

2016
W 2017
B 2018
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R2R Cruise Catalog

All ships of the ARF in operation

from 2009 onward are cataloged

(+ Falkor, Ron Brown, Nautilus with
SOI+NOAA funding)

+ older than 2009: Basic cruise
metadata & some data for several
retired ships

Discussions underway to bring
Palmer and Gould into R2R
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Cruises & Data Volumes

Number of cruises declining, but TB and # files increasing — new devices.

R2R Data Volumes By Cruise Year
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Curation totals for
ARF 2009-2018:
3775 cruises
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Cruise Year

Number of Cruises == Total TB of Distros
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Number and Type ofDatasets Extracted | [y JSva ooy A D LA W] Types Extracted

ADCP
Anemometer

= and Accessible

DAS
Flowmeter
Fluorometer
GNSS/INS
Gravimeter
Gyrocompass

Curation Totals for ARF 2009-2018
e >26,000 datasets
>9 million files (broken out,

documented and preserved)
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Catalog Total: 29,173 datasets (12%
more)

Number of Datasets
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R2R ELOG to document underway metadata

R2R ELOG can be used by technicians and scientists to capture device metadata
during a cruise. This information can be invaluable when data 1s re-used.

2018/07/07

12.35:02

019/07/07 \ underway science seawater
diaphragm

Attune Flowcytometer end NaN | 39.799803| -70.829629 rockford1

service NaN | 39.797496 | -70.829631 tCrockfordl stop to fix leak at pump)

Attune Flowcytometer start Nahi | 39.750731 | -70.829584

Iderway science Seawater

daphragn start Na | 39.750707 | -70.829548

Comments can explain gaps in data,

2009 20010 2011 2012 2013 2014 2015 2016 2017 provide installation information, new
Crulse Year calibration values and more....

« NMumber of Cruises
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N ea r RT QA/QC Of One-minute data records sent each
M ET a n d TS G SAM OS gﬁgsaZrZS(\SR[Z?converted to netCDF,

QC’d to produce a science-ready
data product

Notifications to ship-board
technicians of sensor and/or data
flow problems

Operators can make repairs during

'l ‘ L | L o B cruise - higher-quality dataset
| 10 vessels (Roger Revelle, Atlantis, T.G.

SAMOS Observations from Academic Research Fleet: 2009-2018

Minutes per Month

Thompson, Neil Armstrong, Kilo Moana,
Atlantic Explorer, Pelican, Sikuliaq, Sally
Ride, R.G. Sproul), 3 ships retired.
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R2R Quality Assessment

QA goals are to identify suspicious data not science quality
1. file/metadata integrity (exists, size, format,
within temporal/spatial bounds)
2. device Sp@CiﬁC tests R el A e e o

Chief: Leon-Zayas, Rosa

3. Suitab].e tO DP R2R POST-FIELD PROCESSED

PRODUCTS

ctd (Sea-Bird SBE-911+)

R2R (Level 1/2) Data Products Data (-

Products gnetics magnetometer (Marine Magnetics SeaSPY,
Navigal gnss (Furuno GP-150)

Physical parameters rather than instrument values

UNDERWAY DATA SETS MAKE-MODEL [LOCATION]

Standard format across fleet , F s

10.7284/110419

Suitable fOI'/Submitth tO glObal SyﬁthCSCS Expendable Probe vio gl 10.7284/110562

Furuno GP-150 10.7284/110411

Broaden data access and re-use
Final Navigation for each cruise QA Information

(28 RZR UNOLS Council 2019

ROLLING DECK TO REPOSITORY




Navigation

Cruises without navigation QA/DP (17%):

Primary Navigation Source File Set Status

400 — ~— 1) No identifiable GPS stream in cruise distro
T — or nav info in multiplexed file (8%)

3“" = 2) Nav not identified due to changes in file
naming or directory structure (3% of
cruises),

3) “one off” issues that prohibit the
identification and breakout of navigation for
2012 2013 2014 2015 2016 2017 2018 a single cruise (6(%)).

Cruise Year

file_sets_qaed | file_set_products « number_of_cruises
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Knudsen KEB

R2R Quality Assement/Data Product CTD File Set Status R2R Quality Assement/Data Product Singlebeam KEB File Set
Status

250

2008 2000 20T 20Tz 20182004 2008 2016 2017 2018 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Cruise Year Cruise Year

B flasatzqned @ flesel products B file_sets_qgaed W file_set_products
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R2R Quality Assement/Data Product non-Gradiometer

R2R Quality Assement/Data Product Gravimeter File Set Status
Magnetometer Status

Magnetometer Gravimeter

2009 2010 2011 2012 2013 2014

Cruise Year
Cruise Year
B file_sets_qaed [ file_set_products
B file_sets_ gaed [ file_set_products

R2R Quality Assement Multibeam Swath Bathymeitry File Set

St Multibeam QA-DP # difference due to
“ —-lack of nav

--missing files

—files with no data

--missing calibration info

2009 2010 2011 2012 2013 2014

Cruise Year

D B file_sets_gaed
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New Developments for 2018-2019

Best Practices for Transmissometer

XBT QA and DP

Standard documentation of all QA & DP processes
R2R Cybersecurity Plan- working with SCGI/Trusted
Cl

Improved curation efficiency and automation—
Internal Status Dashboard

UNOLS Council 2019




Underway Flow-Water System Best Practices

® BSU and WHOI cootdinated a = 2019 RVTEC Recommendations

transmissometer working group in 2018 ' » Develop overall standard
| N operating procedures (SOP)/ BP
® Drafted best practices (BP) that include for common flow-water devices
»  Data to record and provide to » Develop and conduct hands-on
users technician training for optical
Basic C-Star Calculations , flow water devices
Metadata to document devices
Cleaning and in-situ calibration °®
Installation Way Forward
Storage between cruise »  Publish Transmissometer BP
» Expand collaboration with
RCRYV team via electronic or in

gerson meetings to leverage their
OP work for tlow-water devices

Develop unified SOP/BP and
encourage adoption within the
academic research fleet

SeabirdC-Star Transmissometers (source:
datasheet_cstar.pdf)

g
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XBT QA/DP

Expendableprobe Filesets for Atlantis

Total Filesets: 44 Test Results
Click column headings te sort

Fileset

Device Cruise D Vessel
Expendableprobe
Slapican MK12
Expendableprobe
Siopican MK12
Expendableprobe
Sippican MK12
Expendableprobe
Sippican MK1Z
Expendableprobe
Siapican MK12
Expendableprobe Iy
Sopican ity ATZ1=02 108600 AUANUS | oy
Expendableprobe
Sippican MK12
Expendableprobe
Sippican MK12

Expendableprobe oA
Siopican k12 BIZ2 109675 Atantls | gymmary

=
2

oA

AT15-42 101380 AUANts | summary

R EEEERE] 9500 1510 1520 1500 1540 1650 1560 1570 1589 1500

AT18-07 108569 Atlantis -
Tomperature (Deg C) ‘Sound Velosiy (mie)

oA
Summary

AT18-08 108572 Adantis | gmmar,

x QA
AT18-12 108583 AUantls | summary
QA

AT18-18 108596 AUNTS | summary

oA
Summary

oA
Summary

AT21-03 108602 Atlantis

AT21-05 108476 Atlantis
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Standard format GeoCSYV file of XBT ﬁ LT
metadata and data
Flagging of suspect data values
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R2R — Next 5 years

Ongoing Data Curation and Cruise Catalog for the ARF
Operator Dashboard of status of cruise ingestion

New web services and R2R Catalog search functionality

Extracting instrument documentation and additional data from distros

Working with RVTEC to develop additional device best practices
Explore (with RCRYV group) near-realtime data streams- nav and
archiving issues

Tracking cruise publications via Crossref
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