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18 Years of Oceanographic Data

6,500 DATASETS

1,500 PARAMETERS

600+ INSTRUMENTS




F Sharing is Caring (but it’s hard!)
AN

indable: pataarelinked to descriptive persistent metadata.

n@
A Ccessib|e: Data and metadata are open, free, and machine

accessible.

Data and metadata are standardized and use

@ o) I nterope rable: vocabularies. Data points to related metadata.

"’ R Metadata are rich, and employ usage licenses,
eusable:

‘.‘ provenance, and community standards.

Wilkinson, M.D.,, et al. (2016) The FAIR Guiding Principles for scientific data management and stewardship. , https://doi.org/10.1038/sdata.2016.18


https://doi.org/10.1038/sdata.2016.18

Sharing is Caring (but it’s hard!)

High Quality
Data

Accessible

Protection,
Protocols

Findable

Identification
Persistence

Pl Managed Data
Genereric Repositories Domain Repositories

K. Lehnert, 2015



Can this dataset exist on its own and be reused?

Hypotheses come and go, but data remain.

(Ramoén y Cajal, 1940)
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Abstract
‘This dataset contains bottle-calibrated dissolved oxygen (DO) profiles collected from Conductivity Temperature Depth (CTD) casts on
turn-around cruises performed yearly to maintain the Ocean Observations Initiative (OOI) Global Irminger Sea Array (60.46°N,

38.44°W). DO profiles were used in conjunction with oxygen bottle measurements (Winklers) to produce a post-cruise oxygen-
calibrated CTD product for Bottle-calibrated CTD P ts were used to produce post-cruise oxyge...
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Rich Metadata
Indexed in
searchable resource

B Dataset Files B v

[The Ocean Observatories Initative (OOI)is along-term NSF-funded program that deploys autonomous sensors on both moored and
frobile platforms at multiple locations, including the Global rminger Sea Array (60.46°N, 38.44°W) (Trowbridge et al, 2019). The OOI
rogram conducts yearly turn-around cruises to the Irminger Sea Array to recover and redeploy moorings and giders deployed year-

Methods & Sampling ound at this site. During these cruises the OO program routinely conducts Conductivity Temperature Depth (CTD) casts and collects

ater samples from Niskin bottles on the CTD rosette for discrete sample analysis. These turn-around cruise data are critical for
alidation and calibration of the data from sensors deployed year-round and also provide a valuzble dataset inand of themselves
DataProcessing [Palevsioy etal, 2023),

X Irh tion of shipboard data and cru the: froman OOI- ddocument
BCODMO Processing -
(Cruise ID). This dataset uses CTD data collected by the OOI program during the first 9 turn-around cruises of the Irminger Sea Array,
alongside supplementary samples collected for this project during the AR30-03 and AR35-05 cruises (see related dataset Palevsky et .
2023) to produce calibrated, quality-controlled oxygen depth profiles.

o/see related p ruise data),following the path: OO > Global Irminger Sea Array > Cruise Data >

Bottle-callbrated dissolved oxygen profiles palevsky
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Abstract

M e t a d a t a a r e This dataset contains bottle-calibrated dissolved oxygen (DO) profiles collected from Conductivity Temperature Depth (CTD) casts on
turn-around cruises performed yearly to maintain the Ocean Observations Initiative (OOI) Global Irminger Sea Array (60.46°N,
38.44°W). DO profiles were used in conjunction with oxygen bottle measurements (Winklers) to produce a post-cruise oxygen-

re t r i eV a b I e calibrated CTD product for scientific use. Bottle-calibrated CTD salinity products were used to produce post-cruise oxyge...
how m
. —
Embargo, until b owrris (] v
)

.

deadline set by funder ——

File(s) Type  Description Action
.
r e u I r e m e n t S © 904721.v1_palevsky_ctdcasts.csv (s2me) CSV Primary datafile for dataset 904721. m
.
B View Table.
Supplemental File(s) Type  Description Action
@ AppendixA.docx (20s) Word  SBE-provided calibration coefficients for oxygen sensors
O Cast_Processing_Figures.docx (2mg) Word  Figures for bottle-calibrated DO profiles for the OOI Irminger Sea Array dataset
© Winkler-determined calibration coefficients.xlsx (11 Excel  Winkler-determined calibration coefficients
KB)
@ AR07-01.zip (102K8) zIP Individual oxygen profile files for cruise ARO7-01. Supplemental data for dataset 904721
© AR21.zip (69K8) zIp Individual oxygen profile files for cruise AR21. Supplemental data for dataset 904721
© AR30-03.zip (677 k8) ZIP Individual oxygen profile files for cruise AR30-03. Supplemental data for dataset 904721
» giuenReamy st ™ O D T DT e O O VOnT T

@ AR46.7ip (315k8) zIp Individual oxygen profile files for cruise AR46. Supplemental data for dataset 904721
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The F.A.l.LR. Dataset

Interoperable
e Standards-compliant formats

e Machine readable <-> community uses

Bottle-calibrated dissolved oxygen profiles from yearly
turn-around cruises for the Ocean Observations Initiative (OOI)
Irminger Sea Array 2014 - 2022

& DOL1026008/1912/bco-dmo9047211  Version 1 it Appror

Hilary I. Pal

Kristen E. Fogaren (Scientist,

lantic (OO! Irminger BCP)

RL>hitpy/swww.be Abstract

Data Sources Data Users <femilinkage>
Web-based
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By Hand
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gmd:citation>
<gmd:abstract>
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platforms at multiple locations, including the Global Irminger Sca Array (60.46°N, 38.44°W) (Trowbridge et al. 2019). The OOI program
NASA PO.DAAC Arc redeploy moorings and gliders deployed yea ite. During these eruises the OOI program routinely conducts Conductivity Tem
CTD rosette for discrete sample analysis. Thes se data are criical for validation and calibration of the data from sensors

Filels) Type  Description

0 904721.v1_palevsky_ctdcasts.csvis2me) Primary data file for data

‘Supplemental File(s) Type  Description

0 AppendixAdocx 0ks) SBE-provided calibration coeffici

ing Fgure
NESDIS STAR © Wikl determi : Excel

0 ARO7-01.zip 1u2ks) 2P Individual, Supplemental d: lataset 904721

(Palevsky et al., 2023).&It/p&gt; &ltp dir-&quot; &gty nplete collection of shipboard data and cruis

3 d 0 AR21is 2P individus cvygen profle lesfor crise AR21. Supplementl ot for dataset 904721
Alfresco (see related publications, cruise data), following the path: OOI &ampigt; Global Irminger Sea Array&amp:nbsp; &ampigt; C

2P ndividual 2 Supplementald




= Parameters

Supplied Name Supplied Units

The F.A.l.LR. Dataset
IR S

unitless

Interoperable

Adopting Controlled
Vocabularies

POR_BRA

FAV_LOB

e Parameters
e Instruments

OTH_INV ather invertebr:
Macr fleshy macroalgae
calcifying algas of the

turf algae/cyancbacte

& Instruments B

Submitter Supplied Community Supplied

Name: SeaBird 911plus CTD Name: CTD Sea-Bi 11plu
Description Acronym: CTD SBE 911plus
CTD casts were performed using a ship-provided SeaBird 911plus CTD and deck unit (ht Description

seabird.com//sbe91 ctd) configured to measure pressure, temperature The Sea-Bird SBE 911 plus is a type of CTD instrument package for continuous measurement
conductivity, oxygen current, and other variables. of conductivity, temperature and pressure. The SBE 911 plus includes the SBE 9plus
Underwater Unit and the SBE 11plus Deck Unit (for real-time readout using conductive wire)
nt from a vessel. The combination of the SBE 9 plus and SBE 11 plusis called a
SBE 911 plus. The SBE 9 plus uses Sea-Bird's standard modular temperature and conductivity
DHW sensors (SBE 3 plus and SBE 4). The SBE 9 plus CTD can be configured with up to eight
auxiliary sensors to measure other parameters including dissolved oxygen, pH, turbidity,

fluorescence, light (PAR), light transmission, etc.) information

British Oceanographic

Submitter Supplied Community Supplied

BODC) Data Centre

%"/ NATURAL ENVIRONMENT RESEARCH COUNCIL

Name: Aanderaa Oxygen Optode 4831 Name: Aande
Descriptio Acronym: AOO




Connecting for Context

@ BCO-DMO Access Data

Bottle-calibrated dissolved oxygen profiles from yearly

Resea rCher ORCI D turn-around cruises for the Ocean Observations Initiative (OOI)
@ Irminger Sea Array 2014 - 2022 Interoperable

&  DOI:10.26008/1912/bco-dmo.904721.1  Version 1(2023-07-19) v Submitter Appr Dataset Type: Cruise

B R y 1. (Principal Investigator) AWa rd @ N S F

E. Fogaren (Scientist, Contact, Long-term Contact)

https://orcid.org/ & er BCO-DMO Data Manager) US. National
0000-0002-0488-4531 | Hilary Palevsky S

Find Funding & Apply v

Activities llak ive 1: The Annual C t gical Carbon Pump in the

antic (OOI Irminger BCP) Award Abstract # 1755574

The Annual Cycle of the Biological Carbon Pump in the Subpolar North Atiantic

v Works (21)

o

001 Biogeochemical Sensor Data Best Practices and User Guide. Vers e Recpients
Abstract

R

CONTRIBUTORS: Hilary Pale p n; Darila Atamanchuk; Roman Baf

Bourbonnais; Ellen M. Eriggs; Filipa Carvalho; Alison P. Chase; Rachel Eveleth et Award Number:

Award tnstrument:

Related dataset = - - =

(calibration) @ NCEI —
Publication

0 2
the Subpolar North Atlantic Program - Greenlz Ve Global r o J y BROWSE S ” JDUCTS COMMUNITY +
Current, ONSAP-GDWEC, cruise AR46, from 2020-08-08 0 2020-08-26 Biogeochemical Cycles* \ 3 BROWSE V s
rch Arice | B F

Influence of biological carbon export on ocean carbon uptake
over the annual cycle across the North Pacific Ocean

Hilary 1. Palevsky €8 Paul D. Quay , Cruise D
https://doi.org/10.1002/2016G8005527 AT3001 ~
Findit Recommended

The annual cycle of gross primary

and exportefficiency acro; o Publications

Pacific Ocean Best Practices

START PORT

Abstract

We evaluate the influences of biological carbon export, physical circulation, and Global Biogeochemical Cycles
temperature-driven solubility changes on air-sea CO flux across the North Pacific basin
142°E-125°W) throughout the full annual cycle by constructing mixed layer



The F.A.l.LR. Dataset

-
Reusable

Dataset QA/QC

o Addinglocation, date, time, unique identifiers, etc.
o Harmonization (ISO Date Time

Field Information

ACR_BRA pescent cover (%) Acroporidae- branching (ACR-ERA) number
ACRPE pescent cover (%) Acroporidse- plsting/encrusting ( number
POCI pescent cover (%) Pocilloperidae (POCH) number
POR_MASS pescent cover (%) Poritidae-massive (POR-M} number
POR_ENC pescent cover (%) Poritidae-encrusting/plating varicties (POR-PE: number
POR BRA percent cover (%) Poritidae-branching (POR-BRA) number
fetada Download

pth anse i jie C ; ) C K her_har cora Giant Clar Cuk cro. i
2015 818 1 Harry's Bommie... 151.9202 14333 22.833 195 4 0 o o 5333 1167 o 0.167 2.187 0.567 o
818 2 Harry's Bommie. 151.9232 2843 9791 4,206 3.08 1.563 0.089 0593 2259 0.780 0441 0341 037 0.845 9164 3993
818 3 Harry's Bommie... 1519262 14833 18 4 45 0333 ] 0 6167 2187 1.66 0 0333 2 0
2015 &11 1 Harry's Bommie... 151.9295 17.333 42.833 7833 2 1333 o o 3833 15 03 o o 0333 1533 o
2015 611 2 Harry's Bommie.. 2345972 1519295 1333 20,667 10333 133 75 0 0 5167 1.667 0 0333 0.167 0
2015 61 3 Hamy's Bommie.,  -2345972 a 13833 3 1 0 0 6167 483 0 0 0 133 0 0
2015 082 1 Reef Crest -23.45887 151.9206 75 0 7667 05 o 0.667 1167 0 ] 1 2 1333 L] 1333
2015 2 Reel Crest -2345887 151.9296 1.167 25 45 5433 0 3313 05 05 o 083 6833 4667
2015 3 Reet Crest 2345897 151,929 6167 El 4833 1687 o 0 1833 0 0313 0,167 55 n
2015 1 Reef Flat D438 03 0 2667 0333 0 0333 0833 0 ] ] 0167 0333 15833 3
2015 on 2 Reef Flat 0333 25 5 0 o 15 0.833 o 0 0.733 0333 15 3333




Declarative workflows

Declarative workflows in data processing

Minimize error
Streamline process
Improved collaboration
Software independent
Provenance

o
oy

Reusable

904722_v1_palevsky_bottles &

& Connected to submission MjrJnlV

1

W Load [res2]
2

¥ Find and replace [res2], (Station): *(\d)$ — 00\1
3

¥ Find and replace [res2], (Station): ~(\d{2})$ — O\1

4
¥ Load

‘¥ Concatenate data sources [ar35-05_012btl, ar35-05_013btl, ar35-05_011btl, ar30-03_021btl, ar30-03_015btl, ar30-03_010btl, ar30-03_004btl, ar3

.
W Split column [bottie_merged], (file_name) + Cruise, Cast

7
W Find and replace [bottle_merged], (Cast): btl.csv —

8
‘W Join data sources [res2, bottle_merged]

‘W Rename fields [bottle_merged] (Date (UTC)) + Date_UTC
W Convert date [bottle_merged], (Date_UTC) + Date_UTC

W Reorder fields [bottie_merged]

12
W Set types [bottle_merged]

‘W Rename resource bottle_merged + 904722_v1_palevsky

4
W Dump final



Oceanographic data is diverse and complex

Formats

Disciplines e ASCII Text (tabular)

e Biological e Binary (e.g.,, NetCDF)

o Clhemig) Additional Challenges o Umeges

e Biogeochemical e Acoustics

e Physical e Variable organization e Application (e.g.,

e Geophysical e Varying metadata Matlab)

e Local parameter terms e Linkstootherdata

Collection Types e Emerging data types

T e Distributed Scale

e Laboratory EEMEICTEIERY [T e Molecular to Megafaunal

e Remotely sensed e Localto Global

e Synthetic/derived e Discrete to continuous

/synoptic




Can this datsset exist on its o ant be reused?

Hypotheses come and but data remain.

(Ramoén y Cajal, 1940)



Impact

CTD data from the PULSE project,
2003-2008, Gulf of Maine from
CTD Profiles

Researcher

Research Communit

Society

Q  BCO-DMOctd

CTD profile data from 2010 R/V Llyr cruises, Downeast Maine (44.1N 68.1W 44.9N. 66.9W), Saco Bay, Maine (43.45N 70|

a8 04 bytes), X(152 bytes), paf(47

CTD profile data from R/V Melville Unieke ID
cruise MV1310 in the North Paci ipeis

beo-dmo.org
Dataset geiipdatet

May7,2013

Gegevensset geleverd door

Biological and Chemical Data Management Office

CTD data from multiple RV Autetrs
Clifford A. Barnes cruises in the. Phil

boo-dmo.org

0. Yund; Charle:

Licentie

Att

Gedekte periode

Jun 6,2010 - Aug 26,
CTD profile data from 2010 RV Gedekt gebied
Liyr cruises, Downeast Maine. emocone

beo-dmo.org
erddap.bco-dmo.org

s v
Montreal 1 o

Granby.  Sherbrooke:
;: Saint John.

[ 2o}

 Andiews -
o

Digby

Burington)

VERMONT

Home Improving Federal Programs Throt

Improving Federal Programs Through Data and Evidence

0000

Jump To

Ocean InfoHub

File  Edit

In [9]:

Evidence

Insert G Kernel

@ B A ¥ PRin B C » C

M import pandas as pd

//datadocs .bco-dmo.org
d. read_csv(url)
print (df.head(2))

Cruise Cast Direction Lat
KN221-04 2 61.9953
KN221-04 2 d 61.9953
KN221-04 2 d 61.9953
KN221-04 2 d 61.9953
KN221-04 2 d 61.9953
CTDTEMP_ITS99 CTDTEMP_flag CTDSA
10.912

971

936

927

925

CTDOXYCUR_flag
284.3

CTDOXY CTDOXY_flag AAOXYCUR

" Jupyter Bottle_Data_Example Last Checkpoint: 16 minutes ago (autosaved)

Widgets  Help

SA1GAIVhOW1nMM/904721_v1_palevsky.

Date_UTC CTDPRES
-31.8725 2014-09-08T14:44Z
-31.8725 2014-09-08T14:44Z
-31.8725 2014-09-08T14:44Z
-31.8725 2014-09-08T14:44Z
-31.8725 2014-09-08T14:44Z

CTDOXYCUR
2.2226
2252
2.2230
2207
2.2188

L_PSS78 CTDSAL_flag
1
1
1
1

AAOXYCUR_flag AAOXY
NaN NaN NaN
NaN NaN  NaN
NaN NaN NaN

.0
.0

.0 NaN NaN  NaN
.0

AAOXY_flag file_name
NaN  KN221-84_062d.csv
NaN  KN221-84_002d.csv
NaN  KN221-84_062d.csv
NaN  KN221-84_002d.csv
NaN  KN221-84_062d.csv

NaN NaN  NaN




Challenges in Domain Curation

e |ttakes time to curate data-> often causes frustration of users

o Longterm data use vs paper publication needs

e Methodologies and instrumentation are evolving rapidly creating new data

types of increasing size

e Templates & Data Management plans = structure. Once researchers adopt it, it

makes it easy, but they have to get there first
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